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PROCEEDINGS OF ILLINOIS MINING INSTITUTE
FIFTY-NINTH ANNUAL MEETING

Held in .Springfield, Illinois
FRIDAY, NOVEMBER 2, 1951

MORNING SESSION
10 O'clock A.M.

The opening session of the 59th Annual Meeting was called to order
at 10:10 A.M. November 2. 1951 by President G. S. Jenkins, at the Hotel
Abraham Lincoln, Springfield, Illinois.

President Jenkins: Will the meeting please come to order. I now
declare the 59th Annual Meeting of the Illinois Mining Institute in
session. The first order of business is the reading of the minutes of the
last Annual Meeting. In as much as these minutes are published in the

Year Book, we usually dispense with this unless there is an objection.
If there is no objection we will go on to the Report of the Secretary. Mr.
Schonthal.

SECRETARY'S REPORT

At the beginning ol this, our 59th Annual Meeting, your Institute
had a membership of 1250 members. At the evening session todav we
will tell you how many new members have been added. This fine en

rollment helps us maintain our position as one of the outstanding
associations of its kind.

Our cash balance in the bank as of November first was SI 126.97. We

own §10,000 cash value of interest-hearing bonds.
During the year just ended, seven of our members passed away, in
cluding Fred Weissenborn, our oldest member and an Honorary Mem
ber of this Institute. The usual message of condolence were sent to
the families of all.

You will hear a detailed report from Professor Walker about our
scholarship program and the various students who are studying mining
under scholarships administered through the Illinois Mining Institute.
I want to add the Institute's special thanks to the Henry A. Petter
Supply Company lor their interest in this program by sponsoring one
ol this year's students. Your Institute is continuing this year also to
sponsor a mining scholarship at the University of Missouri. At tonight's

dinner we hope you will meet many of these scholarship students as
well as some ol the other students who are attending the Department
of Mining and Metallurgical Engineering at the University of Illinois.
Our Advertisers are OUT jriends and fellow members. Consult them frequently.
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The 1951 Proceedings is now being compiled. Our special thanks go

to the advertisers who have already renewed or intend to renew their
advertisements in the publication. It is their support which makes the
book possible. We hope this year's issue will he bigger and better than
ever.

While this report is brief, I am sure you may realize the many, many
details handled by your Secretary's Office. They could not be accom
plished without the full cooperation of your officers, the executive
board, committees, and all our members. My sincere thanks to you all.
Respectfully submitted,
B. E SCHONTHAL, Secretary-Treasurer

\ I should like to add this, that this past year our printing has cost
us a lot. We are trying to keep the standard up to the peak it has
been. I have occasion to get copies of many books from various organi
zations and, without patting Ourselves on the back, 1 will say that ours,
1 think, is the finest by far of any I have seen, and it costs us con
siderably more than it ever did. The cost per copy is more than the
$3.00 dues we get for membership, so the operating expenses of the
organization arc taken care of out of what we get from advertisers.

1 am not telling you this with any thought of raising the dues. We
do not need to do that. I want you to see, though, that the costs have

been going up and our book as it is issued today costs us considerably
more than the dues, but we are going to maintain the standard of it.
Thank you.

President Jenkins: You heard the Secretary's Report. Are there any
questions or suggestions? The (hies of the Institute have been frozen
here for about twenty years, and I believe we are still operating in the
black, aren't we?

Mr. Schonthal: Yes, sir.

President Jenkins: I think 1 had better get the Executive Committee

together and see if we cannot lend you to the administration in Wash
ington!

Mr. Schonthal has some communications to present at this time.
Mr. Schonthal: I have a communication addressed to me, dated No

vember I. 1951. "Please present to President G. S. Jenkins and the
Executive board my resignation as a member of the Executive Hoard
effective this date. Sincerely, William W. Bolt."
I move its acceptance.

President Jenkins: The acceptance of Mr. Holt's resignation has been
moved. May we have a second to the motion made by Mr. Schonthal?
The motion was seconded.

Play Hull icith the Advertisers who />iax ball with you.
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President Jenkins: All those in favor say "Aye." Opposed, "No." Mr.
Bolt's resignation is approved.

The next report is the Report of the Nominating Committee. It will
he presented by Mr. George C. McFadden, Chairman.

NOMINATING COMMITTEE REPORT

To the Membership of the Illinois Mining Institute:
As Chairman of the Nominating Committee of the Illinois Mining
Institute, I wish to report that the Committee unanimously recom
mends to the membership the following nominations:
OFFICERS
PRESIDENT:

Clayton G. Ball

Paul Weir Company, Chicago, 111.
VICE PRESIDENT:
William Bolt

Freeman Coal Mining Corporation, Farmersville, 111.
SECR ETARY-TREASURER:
B. E. Schonthal

Chicago. Illinois
EXECUTIVE BOARD

To serve on the Executive Board lor a three-year term:
J. S. Forman
Alt. Olive R: Stanton Coal Co., St. Louis, Mo.
E. E. Green

Old Ben Coal Corporation, West Frankfort, 111.
Lawrence Kiss

Superior Coal Company, Gillespie, III.
Moss Patterson

West Kentucky Goal Co.. Madisonville, Ky.
To serve on the Executive Board for a two-year term:
Rice W. Miller

Nokomis Coal Company, Nokomis, 111.
Respectfully submitted,
George C. McFadden, Chairman
John E. Jones
Ben H. Schull

Play Hall with the Advertisers ••elm play »all with you.
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President Jenkins: Thank yon. Are there any further nominations?
If not. the Chair will entertain a motion to instruct the Secretary to cast
a unanimous ballot in favor of the slate as presented.

Mr. Chedsey: I move the nominations cease and that the Secretary
be instructed to cast one unanimous ballot for the slate as presented
by the Nominating Committee.
President Jenkins: We have a motion to accept the slate as presented.
Is there a second?
The motion was seconded.

President Jenkins: You have heard the motion and the second. All
those in favor say "Aye." Opposed. The motion is carried.
Mr. Schonthal: The ballot is cast and the nominees are elected.

President Jenkins: The ballot has been cast and I declare them duly
elected.

The next order of business is the Report of the Scholarship Commit
tee. Prof. H. L. Walker.

SCHOLARSHIP REPORT

Student enrollment in our colleges and universities has been extremely
cyclic in nature for the decade just past. Wc have experienced the lean
years of the late war; this was followed by the tremendous influx in the
post belluni days when our faculties were heavily overloaded, and our
(lass rooms and laboratories were overcrowded; we have now entered

another part of the cycle when numbers of students are again decreasing.
The current decrease is undoubtedly the result of: (1) low birth rates
during the depression of the thirties, (2) the demand for manpower in
the "police act-on" (not a war?) of the far east (.-5) manpower needed
to contain an "iron curtain" in Europe, and (-1) poor publicity by our
Federal Department of Labor which made public statements that engi
neering as a profession would be overcrowded by 1951.
Data collected by the American Society for Engineering Education
show the total engineering student enrollment, udergraduaie and gradu
ate, in all branches of engineering for 1950-1951, to he 180,202. The

total for mining engineering students was 1,007 of which 97 were gradu
ate students. Mining engineers receiving their first degrees in June 1951

totaled 180 as compared to an approximate total of •11,700 for all

blanches of engineering. How should these data be interpreted when
only 1.1% of all engineering degrees are in the great mining industry
ol this country? I know, of course, that the mining industry utilizes the
talents ol engineers in other fields.

It now appears that the industrial needs are for approximately 95,000
graduating engineers in 1951-1952 and our schools have in sight only an
estimated 25.000 graduating engineers Tor this year, and sad to say, is the
lad that a high percentage ol these graduates will be drafted for military
duty within a lew weeks after receiving their degree.

Advertising in this volume mokes it possible to print it. Patronize our Advertisers.
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Scholarship S i i din is
Names of Students in Picture:

From Row—left to right
I)

William M. Cazicr, Decatur, Illinois

William II. Donley, Wesl Frankfort, Illinois
S)
I)

5)

Richard J. Trainor, Pontiac, Illinois
lames P. .Snider. Ilarrishtng. Illinois
Donald C. Simpson, Valicr, Illinois
Charles E. Childers Taylorville, Illinois

Back Row—left to right
1)
2)

Paul R. I'enrod. Dongola. Illinois
Bruce W. Gilbert, Mattoon, Illinois

li; Daryl R. Cannier. Sterling. Illinois
I)

Warren E. Holland, /ion. Illinois

a) Robert L. Pounds. Taylorville, Illinois
(i) Tommy S. I'llotn. Benton, Illinois
7) Jack E. Tisdalc, Benton, Illinois

Names ol Students who could not meet lor Picture:

1) Paul I. Hutchinson, Chicago, Illinois
2) Alfred Risk N'ason, Illinois
I)) Donald E. Scheck, l.a Salle, Illinois

I)

Robert J. Webster, Taylorville, Illinois

Establish your identity — mention this publication when dealing with Advertisers.
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TABLE I. ENROLLMENT DATA (KIRST SEMESTER) 1915 to 1951
INCLUDES ALL BRANCHES OF UNIVERSITY

Mining

Year

I945-4G

Metallurgy
20

10

All Engineering

All

U

niversiiy

11970

908

82

(+2 15,1)

4428

(+387.7)

28553

(+138A)

5150

<+ 16.3)

29944

(+

4.9)

I94G-47

20

(+100.0)*

1947-48

23

(+ 15-0)

102

(+ 24.3)

1918-19

57

'+117.8)

109

<+

0.8)

4721

(-

8.3)

28929

(-

3.4)

1919-50

90

(+ 68,1)

no

(+

6.4)

4144

(- 12.3)

28592

(-

1.2)

(-

8.7)

3101

(- 25.1)

24394

(- 1-1.7)

(-

6.6)

2736

<- 11-9)

22014

(-

1950-51

79

(_ 17.8)

100

1951-52

00

(_ 10.5)

99

• Percentag e change »l previous years = (Current Year

— Previous

Year) x

9.7)

100

Previous Year

Table I tabulates student enrollment at the University of Illinois
for the period 1945 to 1951. I am showing the distribution according to
University. College of Engineering, and Department of Mining and
Metallurgical Engineering enrollment. I think you will be interested in
studying the data.

I am happy to report a new scholarship has been added during the
past year. The scholarship is known as the Henry A. Petter Supply
Company Scholarship in Mining Engineering. In writing to Mr. 15. E.

Schonthal, Secretary of the Institute, Sir. Stanley D. Petter stated he was
impressed by the work of the Illinois Mining Institute and that the

Henry A. Petter Supply Company would be happy to participate if there
were needy students. This scholarship is being administered by the
Institute under the same plan and provisions as other scholarships. We
are very grateful to Mr. Petter.

There are active, for this year, 17 scholarships in mining engineering
at the University. The sponsoring agency, and the student and his home

address arc shown in Table II. From the inception of the scholarship

plan by the Illinois Mining Institute there have been 43 students who
have held scholarships. OI this number 11 have received degrees and
entered the industry. Of the 17 scholarships active this year 8 students
expect to receive their degrees during the current year.
In addition to the enrollment and scholarship data I should like to

report on three other matters of interest to the Institute membership.
(1) In 191!) I reported we, of the University, were hopeful that an
appropriation could be secured for the construction of a new building
Buyer meets Seller hi the hark o/ this book.
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TABLE II

SCHOLARSHIPS ACTIVE I SEMESTER 1951-1952

Sponsoring Agency

Name of Student

Home Address

/ion. Illinois

Illinois Mining Institute

Warren E. Holland

Old Ben Coal Corporation

William II. Donley

West Frankfort. III.

Old Ben Coal Corporation

Paul I. Hutchinson

Chicago, Illinois

Old Ben Coal Corporation

Alfred

Kisi

Xason, Illinois

Old Ben Coal Corporation

Donald C. Simpson

Valier, Illinois

Old lien Coal Corporation

Jack E. Tisdale

Benton. Illinois

I'ealiody Coal Company

Charles E. Childers

Taylorvillc, III.

I'eabody Coal Company

Daryl R. Cannier

Sterling. Illinois

I'ealiody Coal Company

Paul R. Penrod

Dongola. Illinois

I'ealiody Coal Company

Robert

Taylorvillc, III.

I'eabody Coal Company

James P. Snider

Harrislmrg. III.

I'ealiody Coal Company

Richard J. Trainor

Pontiac. Illinois

I'eabody Coal Company

Tommy S. tlllom

Benton, Illinois

I'eabody Coal Company

Robert J, Webster

Taylorvillc, III.

I..

Pounds

Henry A. Better Supply Co.

William M. Cazier

Decatur, Illinois

Alfred E. I'ickard

Donald E. Srberk

l.a Salle, Illinois

Sahara Coal Company

Bruce w. Gilbert

Mattoon. Illinois

in 1951. 1 regret to report that we did not receive any consideration
whatsoever. I therefore, can only report a further disappointment in this
matter. There is, however, a possibility that we may be able to construct
a new floor on the metallurgy laboratory building.
(2) In 101!) the membership of this Institute adopted a resolution
for modifying the State Mining Laws which would permit substitution
of years of formalized mining education for years of underground ex
perience in qualifying for certificates of competency for employment in
ami about the mines. The 67th General Assembly in 1951 passed legis
lation in accordance with the Institute's resolution. The law witli re

spect to a certificate of competency as mine examiner now reads: "That
if he is a graduate mining engineer from an accredited mining college,
two years of his college work will be accredited on the four years experi
ence required." This is a step in the right direction and will be of
IVi/iic h apparent in the merchandise of our worthy Advertisers.
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special interest to graduate mining engineers who wish to enter the
production side of coal mining.

(3) In 1949 I also reported that the Department of Mining and

Metallurgical Engineering, with the cooperaitou of the University Ex

tension Division, had embarked upon a program of coal mining instruc

tion and study through extension work in the local communities. The
program was begun and there were four schools in operation, but the

State Division of Vocational Education became interested in this type

of instruction and started courses of study. There was no need for com

peting agencies within the State, so the University withdrew their
program and made available their materials to the Division of Vo

cational Education. We are hopeful the program will be successful
and that the mining industry of the State will support the program.

President Jenkins: Thank you very much. Prof. Walker. The Chair
will entertain a motion that the Report of the Scholarship Committee
as presented by Mr. Walker be accepted.
Mr. Schonthal: I so move.

Mr. Chedsey: I second the motion.

President Jenkins: All those in favor say "Aye." Opposed, "No." It
is carried.

Next we have the Report by Mr. Maurice D. Cooper, Director of Min
ing Engineering Education of the National Coal Association, from

Pittsburgh, Pennsylvania. Mr. Cooper.

Mr. Cooper: In a lew words Professor Walker has given you an inter
esting and accurate survey of the present situation. In an equally few
words 1 would like to comment on what he has said. The situation is
not as good as it should be and not as bad as it might be.
There is a stirring around in the coal industry in regard to educa
tion. There is more active interest throughout the country, and the re

sult is being shown in an improvement in regard to employment in the
industry, but there again there is a chance for betterment.
A good many companies throughout the country are establishing
scholarships. The total number is increasing constantly and there is
an opportunity to add more. The greatest chance for help as far as
education and its relation to the coal mining industry is in the early

employment of those students who are about to graduate. There are
thirty colleges teaching mining engineering and other industries are

skimming oil the boys pretty early in their senior year. If the coal
industry would wake up to the fact that these boys are available and
desirable and useful to the coal industry, its representatives would get
onto the campuses as early .as possible in the Fall, interview the students
and make definite arrangements for their employment.
Too much emphasis cannot be placed on Summer employment. Those
boys in the freshman, sophomore and junior years need employment
Mentioning this publication when writing Advertisers puis friendship into business.
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during the summer to get money and experience, and the coal industry
will serve its own interests if it will give temporary employment to the
students. Not only will they he helping them, but they will he helping
themselves in providing an opportunity for selecting future emplovees.
I hope it may he possible in future years to take greater advantage of

summer employment.

President Jenkins: Thank you very much, Mr. Cooper. I think in the
coal industry has been a little hit lax in picking up the students about
to he graduated, and that is probably the reason so many students have
not selected mining as their calling in life, because they have not been

properly approached. 1am sure all of the country is now beginning to
realize that with the modernization that has come along we are going

to need more and more of these technically trained personnel, and Host
's the time to get in and make our wants known.

Prof. Walker: We are having a little difficulty with these scholarships,
and Mr. Schonthal gels a little discouraged with me. We have people
who come in and they are in the Naval Reserve and they are called to
active duty and 1 report this to Mr. Schonthal and he has difficulty in
keeping his records accurate; and then there is a report to he made to
the sponsor that we have some money left over. Then we have the taking
tip of some 15,000 to 19,000 student records in 3 days. It takes a little

time, even with l.B.M. machines, to do that. I hope you people will he

somewhat understanding of the problems we do have.

Mr. Schonthal: You are not mad at me, are you?
Dr. Walker: No. (Laughter).
President Jenkins: I understand the difficulties Professor Walker is
talking about. We had a student who was enrolled and, as Dr. Walker

said, he came in and thanked us for his scholarship and said he was
going to work for Uncle Sam.
The next order of business is Unfinished Business.
Mr. Schonthal: We have no Unfinished Business and no New Business.

President Jenkins: We now get to the business of the day, which is
coal mining, and I would like to present Mr. Fred Miller. Fred was horn
in Southern Illinois and is now Superintendent of the C. W. & F. Coal
Company, at Wahonv ille. Illinois. 1 give you Fred Miller.
Mr. Miller: Thank you, Mr. President.

Members of the Illinois Mining Institute and Guests: The first paper
on your program this morning was intended to he presented by Mr.
James Westfield, better known to most of us as Jimmy. However, Jimmy
was unable to he here this morning and a very able associate, Mr. W. H.
Tomlinson. heller known as Tommy, from the Bureau of Mines at
Vincennes, Indiana, will give his paper, which is entitled "Roof Drilling
with Dust-Control Equipment." Mr. Tomlinson.
Our Advertisers main- it possible to publish this volume —give them a "break."
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Mr. Tomlinson: Mr. Chairman and members of the Illinois Mining
Institute: Mr. Westfield, whose paper I will read, asked me to express

his regrets for his inability to be with its here today. Unfortunately, a
mine catastrophe occurred in an eastern State a few days ago and his
services are demanded there.

This is not the first time that I have had the pleasure of attending the

Illinois Mining Institute, but it is the first time I have been privileged
to address this group—] assure you gentlemen that it is a real privilege
and a pleasure to be permitted to address you on this occasion. Now,
to get on with the paper: one hundred copies of Mr. Wesilield*s paper
were mailed to me here from Pittsburgh: however, they have not yet

arrived. If the shipment gets here before the meeting adjourns a copy
of the paper will be distributed to each of you.

As your chairman indicated, the subject of the paper is, "Roof Drill

ing with Dust-Control Equipment."
Gentlemen, I hesitate very much to even mention the subject of the

effect of atmospheric dust oii the human body because, as you know, we
know so very little about this subject, even in this day and age. The

subject is highly controversial. One expert will say that such-and-such

is the case and another will disagree with him, so it is difficult to make
conclusive and direct statements or deductions about dust. We say that
in arithmetic 2 and 2 is 1 and we are reasonably sure our deduction is

correct. We cannot be so positive when we talk about the effect of atmos
pheric dust upon the human body.

I might say, too, that the industry (coal) in this country has been

dust conscious onlv during the last two decades: what made this so was

principally the incidence of silicosis allegedly due to drilling of highly
power in an eastern State. 1 happened to be within a few miles of the

silaceous sandstone encountered in a tunnel being driven for water

tunnel in question at the time and was privileged to see analyses of the
strata through which part of the tunnel was driven, which was found
to be around 96.6 per cent pure silica. You can readily understand that
a very hazardous condition existed in that tunnel, the degree of which
is not approached in coal mining.
However, I think you will also agree with me, that any dust, or ex
traneous material breathed into the lungs, is detrimental to health. I
know this to be true from 16 years personal experience underground

breathing coal and other dust, because at this moment 1 am suffering
some impairment of lung capacity due to dust I got in coal mines.
There may be some questions after 1 have read this paper. I do not
know that I will be able to answer them, however, I shall try.

You'll discover good merchandise advertised in tliis good publication.
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ROOF DRILLING WITH DUST-CONTROL
EQUIPMENT
By JAMES WESTFIELD
Thief. Accident Prevention and Health Division
Region VIII. Bureau of Mines

Pittsburgh. Pa.

Introduction

Drillings for roof bolting have created a new dust problem for the

coal-mining industry. Drilling is inherently dusty, and control of the
dust produced by drilling vertical, or nearly'vertical, holes is much more
difficult than control of that produced by drilling flat or down holes.'

Moreover, the dust produced by roof drilling differs in composition
tains a .significantly greater amount of free silica and therefore presents
from that produced by drilling or cutting the coal face, in that it con

a greater potential hazard of causing the lung disease, silicosis.
Roof bolting has been practiced successfully in the mines of the St.

Joseph Lead Co. in southeastern Missouri for over 20 years, but it was
not until 1947 and 1948 that large-scale roof-bolting experiments were

Inst conducted in coal mines.* Although the need for dust control in

Conjunction with roof drilling was recognized from the beginning, the
development and acceptance of roof bolting progressed so rapidly during
1919 and 1950 that solution of the dust problem lagged behind other

engineering phases of the technique.

Type of Rock Encountered in Roof Drilling

The roof generally is bolted where the immediate roof is soft and

in many instances where the roof bolts can be secured firmly into a
harder or more substantial formation above. The types of strata found
in drilling a roof arc coal, shale, sandstone, limestone, and all the im

pure and intermediate variations of these materials. A comprehensive
study of the geologic sections of the immediate roof of mines in Region
VIII of the Bureau of Mines, where roof-bolting studies are in progress,
reveals that 57.7 percent of the footage of all the holes drilled for roof

bolts is in shale, 23.-1 percent is in sandstone and sandy shale, 7.1 percent
•Brown, Carlton E.. and Schrcnk. II. II.. Kllcct of Angle Drilling on Dust Dissemina

tion: Bureau of Mines Rcpt. of Investigations 3381. 193S, 7 pp.

•Thomas,

Edward, Roof Rolling in the United Slates: Bureau of Mines Inf. Circ.

7383. I!>;-,(), p. 1-3.
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is in coal and coaly shale, and 1.8 percent is in limestone. Shale consists
chiefly of kaolin, muscovite, and quartz, with small amounts of many
other minerals. Sandstone consists principally of quartz, with a cement
ing material of silica, calcite, or limonite. A limestone consists chiefly
of calcite, with varying amounts of quartz. Even the coal may contain
a small percentage of quartz. Thus, quartz, is present in significant
amounts in about 91 percent of all the rock drilling for roof bolting.
Free-Silica Contfnt of Roof Strata
and Its Rflation to Air-Borne Dust

The free-silica content of a mineral material (quartz is the most

abundant form of free silica) is determined most accurately by the

X-ray diffraction method, which is based upon the specific diffractive
properties of crystalline substances.' This method requires only a small
sample, and the small size of industrial dusts does not affect the results
adversely. Determination of free silica by this method was developed in
part in the Bureau of Mines, where it is now used for quantitative
analysis of samples of rock, rock dust, drill cuttings, and air-borne dust.
The free-silica content of the roof strata of 51 coal mines has been

determined by X-ray diffraction analysis from roof rock, drill cuttings,

and midget-impinger samples of air-borne dust collected in mines in 9
Eastern States. The average free-silica content of 80 samples from these

mines is ill percent, and it ranges from 7 to 88 percent. The free-silica

content of the roof strata of -13 of the mines classified as having shale

roof averages 26.5 percent and ranges from 7 lo 02 percent. The free-

silica content of the roof strata of 8 ol the mines classified as having

sandstone roof averages 55 percent and ranges from 81 to 88 percent.
These results show that wide variation may exist in the composition ol
various roof strata and that the content of free silica encountered in

drilling a shale roof may equal or exceed that found in drilling a socalled sandstone tool.

Although the composition of a mineral source material may not be
considered an exact index of the composition of air-borne dust produced

by mechanical disintegration of the material, some evidence on this
subject is available. Unpublished data developed by the Bureau of Mines
indicate that the quartz content of air-borne dust decreases as the time
of settling increases, and direct comparison of analyses available in the
Health Branch of the Bureau of Mines also indicates that the free-

silica content of the air-borne dust produced by drilling is somewhat,

but not significantly, less than the free-silica content of the material

drilled. These results, though too limited to be conclusive, give some

justification for using the analysis of the source material in evaluating
the dust hazard, particularly since the error, if any, is on the side of
safety. It may be (jointed oiit also that Industrial Code 33 of the State

of New York,'Control of Silica Dust in Rock Drilling, bases its definition

of "injurious silica-dust concentration" upon analysis of the source
material drilled.

'Ballard, James W., Oshry, II. I., and Schrenk, 11. 11.. Quantitative Analysis by X-ray
Diffraction, I. Determination of Quartz: Bureau ol Mines Rept. of Investigations
3520, 1940, 10 pp.
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Allowable Dust Concentrations Applicable to Roof Drilling

Any dust breathed in huge quantities over a long period can impair
the health of a worker, and silica is recognized as definitely harmful
when inhaled into the lungs. Coal dust is less harmful but should not
be considered completely harmless.

Hie hazard of exposure to silica-bearing dust is commonly gaged by
the number of dust particles found in a unit volume of air and the

free-silica content of the dust. Limits for occupational exposure expressed in such terms have been suggested by evaluation of the results

of numerous clinical and engineering studies. ' •/'
The Bureau of Mines has made the following tentative recommenda
tions on allowable limits ol air dustiness:

"In bituminous and lignite mines, the average full-shift concen
tration of atmospheric dust, to which a workman may be exposed
should not exceed 2b million particles per cubic foot of air, and a
maximum concentration for any single operation should not exceed
40 million particles of dust per cubic foot of air. When the dust

contains silica, not more than 5 million particles of silica dust per
cubic loot of air should be present in the above limiting concen
trations. The dust count may be multiplied by the percentage of

silica concentration, and if the result is less than 5 million the dust

concentration will be considered safe. The above limiting concen
trations are based on impinger samples in which light-field counts'
are made under a microscope."
To maintain these standards a dust concentration higher than 18.9
million particles per cubic foot of air would not be allowable when the
average shale roof is drilled, and a dust concentration higher than 9.1

million would not be allowable when the average sandstone roof is
drilled. A dust concentration no higher than 5.7 million would be re
quired in some instances.
Roof-Drilling Dust-Control Practice, All Coal Mines, Region VIII

I able I lists the types ol (hilling equipment used for roof drilling,
the number of mines using each type, and the number of mines using
oi- not using a dust-control method with each type. It can be seen that
at 71.1 percent of the mines roof is drilled with no dust-control equip
ment; contrary to the Bureau of Mines recommendation that "a dust

respirator is not to be used as a permanent substitute for dust-control
measures."' reliance is placed upon the protection offered by respirators.
'National Silicosis Conference, Report oi Medical Control, Final Report of the Com
mittee on the Prevention of Silicosis Through Medical Control: Dept. of Labor,
Division of Labor Standards, hull. 21, Pan I. 1938, |>. 34.

•'•Savers. R. R., Eiloomlicld, |. [., Dallavallc. |. M.. el al., Anlhracosilicosis Among

Hani Coal Miners: Public Health Service Bull. 221. 1936, Il.'l pp.
"Fliiin, Robert II.. Seifcrt, Hatty !•'.., Brinlon, Hugh I'.. Jones. J. I... and Franks.
R. N.. Soft Coal Miners Health and Working Environment: U. S. Public Health
Service Bull. 270. 1941, IIS |>|>.

'Brown, Carlton E.. and Schrcnk, II. II.. A Technique for the Use of the Impinger
Method: Bureau ol Mines lid. Cite. 7020. 1938, 20 pp.

•Pearce, S. J.. The L'se of Dust Respirators in Coal Mines: Bureau of Mines Inf. Circ.
73C1, 1930, 0 pp.
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ROOF-DRILLING DUST-CONTROL PRACTICE,
ALL COAL MINES. REGION VIII

Coal Mines

Total

Drilling Equipment

Number Using

Number Control Method

Pneumatic Percussion

278

Number Not Using

Control Method

91

187

57

2

55

8

3

5

T>

5

I

1

I

3

Total, all types

353

102

251

Percent, all types

100.0

Electric rotary
Hydraulic rotary
Pneumatic percussion and

electric rotary
Pneumatic percussion and

hydraulic rotary

TABLE 2. -

28.9

71.1

DUST-CONTROL METHOD AND APPLICATION TO DRILLING

EQUIPMENT, ALL COAL MINES. REGION VIII
Drilling Equipment
Pneumatic

Electric

Hydraulic

Dust-Control method

percussion

rotary

rotary

Application of water

46

Dust collector

51
191

None

Totals

Number

Percent

3

49

13.5

7

1

59

Ifi.3

56

8

255

70.2

Total applications

303'

100.0

'Includes 10 mines using 2 types of drilling equipment.
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Dusr-CoNTROt Method and Application to Drilling Equipment,
All Coal Minis, Region, VIII

Table 2 shows what dust-control methods are used in conjunction
with pneumatic percussion, electric rotary, and hydraulic rotary drills.
Note that the applications of dust collectors outnumber the applications
of water.

Dust Concentrations Produced by Roof Drilling Without

Dust-Control Equipment

Dust concentrations recently observed in five mines where stoper-type
pneumatic drills are used without dust-control equipment averages (507
million particles per cubic foot of air and ranged from 51 to 1,194
million panicles per cubic foot. In six mines where electric rotary drills
were used without dust-control equipment, the dust concentration aver
aged 513 million particles per cubic foot and ranged from 10 to 1,185
million panicles per cubic foot. The dust concentrations cited are in
dicative of the dust exposure of the driller but were obtained under
such variable conditions that they should not be used for direct com
parison. For instance, the averages indicate that pneumatic drilling pro
duces twice as much dust as electric rotary drilling: actually the ratio
may be higher. The ranges indicate that either type of drill may produce
dust concentrations higher than I billion particles per cubic foot of air.
This amount of dust can pollute the air to such an extent as to constitute
a serious menace to the health, not only of the drillers, but any persons
working in the return air from the place where drilling is being done.
Dust-Control Methods Applicable to Roof Drilling

Dust produced by roof drilling must be arrested or collected at its

source if it is to be controlled adequately. This can be done by water
or a dust collector. Water can be used effectively with pneumatic per
cussion or hydraulic rotary drills. Dust collectors can be adapted to
any type of drilling equipment.
Application of Water
Introduction of water to the bottom of the hole through the drill steel
when drilling is done with pneumatic percussion drills has been ac

cepted as standard practice in metal mines. This practice is applicable
to roof drilling and complies with the Federal Mine Safety Code require
ments. Successful control by this method" depends mainly upon main
taining the How of enough water through the drill, using water con

tinuously during the drill-operating period, and providing positive ven
tilation as needed. High dust concentrations can result if too little water
is used, especially when vertical holes arc drilled with a stoper-type drill.
It is advisable to maintain adequate water pressure so that a full How
of water can be realized. Collaring dry—that is, drilling the first few
inches of hole before opening water valve—can also cause high dust con•Williarason, \V\ C, and Shugert, |. I... Practical Dusi Control: Mining Engineering,
January 1950, pp. 8H-90.
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centratioiis and should not be allowed. During recently observed roof
drilling with a wet stoper drill, dust concentrations averaged 13.3 million
particles per cubic foot of air and doubtless would have been lower
had not all the holes been collared dry, as conditions for maintaining
low dust concentrations otherwise were excellent. Wet drilling must be

supplemented by ventilation to obtain the desired control, as the water
does not arrest the dust completely. Other conditions being favorable,
normal ventilating currents should prove adequate but will have to be
directed to the drilling operation. The most frequent objection to wet,
pneumatic percussion drilling is that it is a disagreeable task. The
splashing of the water and drill cuttings and the wetness underfoot are
particularly objectionable to the driller when the headroom is limited,
as in many coal mines.
Various hydraulic rotary drills have been developed, and the use of
water to control the dust reportedly has been successfully applied to
them. The Bureau of Mines has not as yet had opportunity to observe
the results obtained.

The need for a water-distribution system or the use of inconvenient
pressure tanks, the adverse effect upon some mine roof and floor, and
the difficulty of using water with electric drills are other factors that
limit the use of water to allay drilling dusts. Results of tests conducted
with wetting agents, foam, and various types of water sprays, all with
the hope of minimizing these factors, have been unfavorable. Satisfactory
equipment for producing and applying foam has not been developed;
water sprays have proved inefficient, " and thus far the performance of
wetting agents has not justified their use."
Dust Collectors

The operating principle of most dust collet tors is application of ex
haust ventilation near the source of the dust. Numerous dust-control

systems based upon this principle have been devised for controlling dust
produced by all types of pneumatic rock drills. Some of these have
demonstrated that, by proper application of this principle, successful
results could be obtained, even under the most difficult conditions. Re

gardless of results, unfavorable operating features restricted their com
plete development. With the advent of roof drilling, the possibility
that their use here might overcome the serious objections to wet drilling
and the fad that they were applicable to electric rotary drilling again
stimulated their further development. To meet tin's need, several types
of dust collectors now have been made available commercially, and
others have been developed and used locally.

In 1950, the Bureau of Mines inaugurated a program at the Experi
mental Mine, Bruceton, Pa., for testing dust-collecting devices developed
commercially for roof drilling in coal mines. The reasons for conduct
ing these tests were (1) to assist the designers of the equipment bv
evaluating the effectiveness of the devices under controlled test coiub'
"Johnson, John A., and Agnew, Wing (;., Dusi Produced by Drilling Where Water
is Sprayed on the Outside of die Drill Slcel: Bureau of Mines Rent, of Investigations
3178. 1939. (i pp.

'Johnson, John A., Use of Wetting Agents in Reducing Dust Produced by Wei Drill
ing in Basalt: Bureau of Mines Repl. of Investigations 3078, 1913, 27 pp.
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tions and (2) to enable the Bureau of Mines to obtain information on
dissemination of dust during roof drilling, and on methods of control
ling it, that will be beneficial to the mining industry.
Under this program, performance tests were conducted for six different
types of dust-collecting systems, bach design has included a collecting
head, an exhaust ventilating system, and means for removing the en
trained dust load from the air passing through the system before re

leasing it to the mine atmosphere. The design of the hood is most im
portant because it affects the dust-collecting efficiency directly and dic
tates the performance required of the other parts of the collector. Drill
ing in hard roof produces fine, readily transported particles, whereas
drilling in soft roof, such as occurs above the Pittsburgh seam, produces

large, scalelike particles that tend to plug a dust collector unless it is
designed to accommodate their transport The collectors apparently

most successful have overcome tin's difficulty by avoiding restrictions
and using the effect of gravity to full advantage in moving the drill cut
tings from the hole. The provisions for a tight seal where the drill steel
passes through the hood are more critical than the provision for a seal
where the hood contacts the roof. Unfavorable results caused by an in
effective drill-rod seal cannot be overcome by any reasonable amount of
exhaust ventilation. Either positive-pressure exhausters or air injectors
can provide tin adequate rate of exhaust ventilation if the previously
mentioned difficulties are avoided. Removal of the dust load from air

passing through the system has been no problem, being accomplished
either by gravity separation of the large particles and mechanical filtra

tion of the fine particles or, more simply, by mechanical filtration alone.

Two collectors have been designed for removing the dust load by a
washing action.
No attempt has been made to evaluate the features of the various
collectors other than their collecting efficiencies. It is obvious that si/e,
weight, and portability should be given more consideration. It is note
worthy that one of the most successful dust collectors is so compact that
one man alone can move it about and set it up with ease.

The results of some performance tests have shown that it is possible
to reduce roof-drilling dust concentrations to 5 million particles petcubic foot of air with dry-dust collectors and that a dust collector can
perform satisfactorily with either pneumatic percussion or electric rotary
drills. The favorable results obtained under severe test conditions indi

cate that dust produced by pneumatic roof drilling can be controlled
. more effectively by the use of an efficient dry dust collector than by the
application of water.

The performance tests are not to be construed as approval tests, such
as are conducted by the Bureau of Mines on other types of equipment
under provisions of appropriate published schedules. Such a schedule,
establishing permissibility tests, is being prepared and upon completion
will allow the Bureau of Mines to grant formal approval to equipment

passing the prescribed tests. Approval-schedule procedure tests have
demonstrated the ability of dry-dust-collccting equipment to control
dust in accordance with the tentative Bureau of Mines Recommenda

tions previously discussed.
Mentioning this publication when writing Advertisers puts friendship into business.
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Safety Code as Related to Rock Drilling

Article IX, Section lb, of the Federal Mine Safety Code is specific in

requiring the use of water for controlling dust where roof or other rock
is being drilled with percussion drills. This precludes the use of drydust collectors, successfully or otherwise, and the Federal coal-mine
inspector has no alternative but to cite a violation of the Code where

this practice is observed. The citation is not capitalized, as normally
would he done when a serious hazard to health exists, if, in the inspec
tor's opinion, the dust collector is doing a good job. Statements of the
facts of the case tire included in the report under the heading "General
Information." The Bureau of Mines recognizes the situation of an oper
ator thus cited and suggests that he appeal from the citation to the
Joint Industry Safety Committee.

Acceptable dry-dust collectors have been developed, and the Bureau

of Mines has proposed to the Joint Industry Safety Committee a revision

of .Article IX, Section lb, to permit the use of dry-dust collectors with
pneumatic drills.

Article XI, Section 7g, of the Code states that men exposed to gas,
dust, fume, and mist inhalation for short periods shall wear permissible
respiratory equipment. Rock drilling, other than roof drilling, has been
excepted from dust-control provisions, in many instances, under this

section. A comprehensive study of the airborne dust resulting from rock

drilling in coal mines has been undertaken by the Bureau of Mines; and
data obtained from tins survey indicate that, in some instances, rock
drillers and other workmen are being exposed to injurious concentra

tions of dust. The application of dust control to roof drilling will stimu
late the application of dust control to other rock-drilling tasks. Rock
drilling without dust control cannot be justified if and when suitable
control methods tan be applied.

Summary

1. In Region VIII, 353 coal mines are using roof bolting, and 63
million square feet of roof area are being supported by roof bolts.
2. The roof strata drilled for roof bolting contain significant amounts
of free silica. The samples taken from 51 mines in Region VIII show
that the free-silica content averages 31 percent.
3. Roof drilling without provisions for dust control results in a seri
ous health hazard, as drillers and other workmen in the return air from

the place where drilling is being done are exposetl to dangerously high
concentrations of silica-bearing dusts.

1. Dust-control methods are not used in conjunction with roof drill

ing at 71 percent of all the mines in Region VIII where roof bolting

is being practiced.

5. Wet pneumatic roof drilling, if properly conducted, results in
favorable dust concentrations, but it can affect the mine roof and floor
Our Advertisers make it possible to publish this volume —give them a "break."

//././ N () I S

M I N I A' G

/ N S T I T U T E

29

adversely, is a disagreeable task (particularly in low coal), and requires

a water-distribution system or use of pressure tanks.

6. The development of dust collectors has been stimulated by the
need for overcoming the objectionable features that accompany wet
pneumatic roof drilling and by the fart that they can be adapted to

electric rotary thills.

7. The Bureau of Mines inaugurated a program for testing the effi
ciency of dust-collet ling devices developed commercially for application
to roof drilling in coal mines, and the test work proved that the prin
ciples applied in these dust collectors are adequate.
8. In inspecting mines the Federal inspector is forced to cite a viola

tion of the Federal Mine Safety Code when roof drilling is done with
a pneumatic drill, even if a dry-dust collector is used successfully; as a
result, the Bureau of Mines has asked the Joint Industry Safety Com
mittee to revise the Code to permit the use of dry-dust collectors in

connection with roof drilling.

!). Control of the dust produced by roof drilling is difficult but must

be accomplished. The effort being expended toward proper application
of wet methods and newly developed supplementary devices should
result in a high degree of success.

10. Rock drilling other than roof drilling has been excepted from
dust-control provisions in many instances by the Federal Mine Safety
Code. This exception has resulted in rock drillers and other workmen
being exposed to injurious concentrations of dust. Development and
application of dust control to roof drilling will stimulate application
of dust control to other rock drilling tasks. Rock drilling without dust
control cannot be justified if and when suitable control methods can

be applied.

Chairman Miller: Thank you very much, sir.
Before we get into a discussion of this paper, those of you in the back
of the room, won't you avail yourselves of the seats in the room?
This fast growing youngster of roof bolting has had a truly amazing

growth. The industry, I believe, is indebted to Jimmy Conway and Dave
Neal, formerly ol the Consolidated Coal Company, for the application
and early development of roof bolting. At that time I know, too, that
dust creation by drilling for roof bolting was recognized but that, like

many other things in development work, first things had to come first.
We were primarily interested then in learning whether or not the

idea was qualified and how effective it could become. As a result, even
though the dust hazard was recognized it had to be by-passed in the
interest of other first things which must come first.
Now I think there are many of you who have had experiences with
roof bolting and roof drilling and 1 know there must be questions on
you'll discover good merchandise advertised in this good publication.
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this in your minds as a result of the things which Mr. Westfield has
written and the things Mr. Tomlinson has told us about this, so we
will now open the meeting for discussion, and those of you who would
like to ask questions, for the record, we would appreciate it very much
if you would stand, give your name and affiliation, so that the man
keeping the record here can keep them straight.
Mr. Fletcher: Can you tell me if there is any way your graphs can
show the size of the particles? Some of the particles are larger and possi
bly arc more injurious than the smaller ones. There is a difference in
the si/e of particles of dust.

Mr. Tomlinson: I am sorry the graph does not show it, Mr. Fletcher,
but when we speak of dust which affects the human body we generally
limit ourselves to the dust particles of the size of 10 microns or less.
Now I do not know whether there are size tests made. In connection

with these studies I assume there were. Generally the more difficult
dusts to get out of the air are the small ones more injurious to us so
for that reason the larger particles of dust do not slay in the air as long
and are not breathed with the same ease as the smaller particles. It is
the fine dust particles of II) microns or less that we deal with when we
speak of injurious dust.
Chairman Miller: Does that answer your question. Hob?
Mr. Fletcher: Yes, thank you.

Chairman Miller: Are there any other questions? Does anybody have
an experience that they would like to relate?
Thank you again, Mr. Tomlinson. We arc indebted to you and to
Jimmy for a fine presentation of this subject.
Our next paper is entitled "Engineering and Applications of Steel
Cable Conveyor Belting for Slopes." This paper will be presented by
Mr. J. L. Thornton, Manager of the Coal Division — Belting Sales
Mechanical Goods Division of the Goodyear Tire and Rubber Company
of Akron, Ohio. Mr. Thornton.

Mr. Thornton:

Mr. Chairman, Members of the Illinois Mining

Institute:

Our time is rather limited so I will start right in with the presentation
of this topic now. It was originally planned for me to give this extempor
aneously. However, in order to stick pretty close to the script it will be
necessary for me to refer continuously to the paper.
This discussion wotdd have been considerably clarified had we been

able to take the time to draw some charts and project them on the
screen, but later if there are any questions in regard to this I will at
tempt to elucidate and elaborate.

Our Advertisers, who make lids volume possible, will appreciate xour inquiries.
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ENGINEERING AND APPLICATION
OF STEEL CABLE CONVEYOR BELTING
FOR SLOPES

By Development and Engineering Depts.
of the Goodyear Tire & Rubber Co.
and presented by

J. L. THORNTON
Manager of Coal Sales, Helling Dept, Mechanical Goods Division
Goodyear Tire K: Rubber Co.
Akron. Ohio

Although the use of small steel cables in the carcass of rubber con

veyor belting has only recently come to the attention of many engineers,
its use is not new. Patent files reveal that steel cables sewed into leather

belting were first used about 55 years ago. Great strength and very
small elongation of steel cables were even then attractive to designers
attempting to handle very high tensions in excess of cotton and leather
constructions.

In 1925 a coal mining company using several miles of rubber and
cotton conveyor belting investigated the use of the small steel cables then
available to obtain higher tensions in the belting. They asked for bids

requesting KiOO feet of -18 inch belting to handle 1500 tons per hour of
R C) M coal. The cables specified were 3/16" 6x7 cotton center sash
cord placed in the bell on %" pitch.

One company tested belting of the specified construction and found

many limitations preventing the use of such design. After numerous
trials a satisfactory cable was found but the cost of the belt was prohibi
tive. The idea was abandoned at that time.

The study of steel cables was revived by the development of small,
very strong steel cables intended lor tires. These proved so successful in
Flat and V-Transmission belting that production of these items pro
gressed much more rapidly than the application to tires.
The application of steel cable V-Helts early in World War II to replace
the inadequate cotton construction for fans, generators and water pumps

on motor vehicles produced an outstanding job and some 1,000,000 belts
were delivered for that purpose.
At the same time, Hat transmission belts incorporating steel cables,
were establishing a place in industry handling drives that were beyond
the range of conventional belts.
Our Advertisers are our friends and fellow members. Consult them frequently.
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The first commercial application of steel cable conveyor belting late

in 1912, nearly nine years ago, was in a long inclined conveyor transport

ing ore from the Morris Mine, an open pit type in Minnesota Mesabi
Range. Its excellent performance resulted in the use of similar belts at
two other open pit mines for the same company.
At the time steel cable went into production on various kinds of belt

ing, there was no other choice for very strong belts beyond the range
of cotton.

Now other fibers such as rayon, nylon, glass and treated cotton of

possibilities of strength beyond that of ordinary cotton, may overlap
into the high strength field primarily held by steel. Within the past
few years there have been three installations of plasticized cotton and
nylon combination belting but there has not been time enough yet to
evaluate the advisability of using such construction universally.
II the trend in the price increase of cotton fabric continues at a high
rate and steel proceeds at a slower rale of increase, the overlap may
even allow steel to invade the present position held by heavy cotton belts.
About the only impression left by the initial effort to use the 3/16"
6 x 7 cotton center sash cord was that the diameter of the cable was

excessive for the little additional strength obtained.
The steel cable that revived belt development in this direction was

0.036" diameter and by properly relating cable tension to pulley
diameter it was possible to eliminate flex failure as a cause of belt failure.

It was possible with this cable to operate belts with pulley diameter as
small as 3 inches.

In conveyor belting, where frequency and severity of cable bending
is much less it was apparent that such small diameter cables of very
line wire were not necessary, so larger cables and coarser wire are used.
High carbon steel rods are used for making the cable and its strength
is obtained partly through continued cold work of the drawing opera
tions. Very small wires attain a strength up to 350,(100 psi. An analysis
of one of the rods was specified as follows:
Carbon—0.070 Mangenese 0.035 Phosphorous 0.010 or less sulphur
0.01 Silicon 0.02.

The steel cables are treated mainly to obtain adhesion between the
steel and surrounding rubber portions of the belt and to protect the
wires from corrosion. An electroplated brass was used extensively from
an adhesive standpoint. With a brass adhesive bond small steel cables
such as those used in V-P.elts develop a bond strength equal to the cable
strength when embedded in rubber for a length of approximately 3
inches, and then pulled parallel to the cable axis. One or two metal to
rubber cements were used

with some success in

addition

to

brass

adhesion.

Protection of these cables from corrosion has always been recognized
as necessity. The cables are embedded and well bonded to the rubber

and there is, apparently, no severe corrosion problem if we may judge
from exposure test and actual performance when the cables are exposed

by accidental damage to the belt. The use of plating such as tin, prior
to brass plating was investigated, but such coatings are so thin and so

easily damaged that their use is of doubtful value. The use of stainless
Play Hall with the Advertisers who play ball with you.
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steel cables follows naturally but cost and certain process problems dis
courage the idea. Fortunately, users of large conveyors arc aware of
the importance and value even in cotton belts of early repair in acci
dental damage. Thus, it is not impractical to provide such maintenance
to prevent exposure of the steel cables. Also, the location of the steel
cables in conveyor belts is such that they are much less likely to be ex
posed by usual operating hazards than are the plies of a cotton belt.
Methods or Manufacture

Transmission belts incorporating steel cables are almost universally
manufactured as Endless belts. In these circumstances the steel cable

is wound in a helix with an advance each revolution depending upon
cue size cable and the strength required in the belt. In all cases the
cable diameter is so small relative to the bell length that the angle of
helix is almost imperceptible. In a lew cases where the installation of
Endless Transmission belts became impractical straight lengths have
been manufactured and made endless in the held with vulcanized joints.
The nature of joints in steel cable bells will be discussed later.
Conveyor belting, because of its mud) greater length, is almost in
variably manufactured in long rolls and spliced endless on the job.
Several methods of placing steel cables in the carcass of the roll of belt
have been used. Prc-assembly of the steel cables into a woven fabric

villi sufficient transverse members to hold the assemby in shape were
used in early manufacture. This procedure simplifies subsequent assem
bly operations in belt manufacture but carries with it some inherent
defects of the weaving operation which are much more serious in steel
fabrications than in cotton.

In other cases this prc-assembly of the steel cables is made in a matrix
of rubber compound. In still others there is no pre-assembly and the
operation of placing steel cables becomes a (tart of the belt assembly.
In any of these examples control ol as many as (>00 spools of steel
cables being fed into the belt is a rather complicated process.

In both transmission V-Belts, flat belts and conveyor belts the steel
cables are embedded in a layer-of rubber or synthetic compound de
signed to adhere to the brass plated cables, and to provide support for
the cable under the radial forces on the pulleys. The cables themselves
must be placed so they distribute the tension in the belt uniformly
or in some predetermined pattern.
Fabric envelopes usually of cotton are provided to give transverse
strength and stillness in both transmission and conveyor belling and

as a wearing surface in transmission belts. In conveyor belts, of course,
rubber (overs are provided for protection against abrasion and cutting
by the material carried.
Strength of steel cable belts can be varied both by size of cable and
by pitch of the cable in the belt. Thus, in any belt strength from range
of .'1500 pounds per inch of width where untreated cotton belts leave

off, up to 25,000 pounds per inch of width is possible. The strongest
such belt made so far is one using fo" 7x7 aircraft cable which has

a strength of approximately 17.000 lbs per inch width.

Our Advertisers are selected leaders in their respective lines.
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The tension at which such belts can lie operated depends upon the

frequency and severity of bending around pulleys. Under ordinary con

ditions of conveyor operation, maximum operating tensions in the
range of 15 to 20 percent of the ultimate strength are used. As pulleys
become smaller and belt speeds greater in transmission use relatively
lower operating tensions are necessary to assure normal belt life.

It is frequently true that the limit of operating tension which can

be assigned to a steel cable licit is not dictated by strength or bending
of the cable itself but rather by other components of the belt.
Advanages of steel cable belt arc:
A.

Strength.

The outstanding advantage of steel cable conveyor belting is of
strength beyond that of any textile reinforced belt of practical propor
tion. In conventional belts of ply type construction the thickness and
stiffness builds up almost directly with strength. There is a definite
limit on strength for each belt width in conventional plied belts since
the thickness must be kept in proportion to width to permit transverse
flexibility for troughing. In steel cable belts longitudinal strength and

transverse flexibility can be controlled independently in belt design,

thus removing a limitation on strength. This greater strength permits
longer centers and higher lifts eliminating the hazard and cost of trans
ferring material from one flight to another. Lifts up to 100 feet vertically
on inclined conveyors handling relatively light material such as coal
are now about the limit for untreated cotton constructoin. Steel cable

belts have immediately doubled ibis lift and are handling still more
difficult slopes.

B.

Length Stability

Fabric belts change length with tension and moisture content and

gradually grow or permanently elongate. In most cases the net result
is a lengthening belt but in some cases, due to increased moisture con
tent, a belt will diminish in length or shrink. It is is not always possible
to predict which will occur. Length changes of 2% or 40 feet of belt in
a 1(100 loot C C convyeor are not an impossibility.
Steel belts change so little in length due to change in tension, moisture
or temperature that stretch or shrink is negligible. The steel cable con
veyor belt at the Morris Mine elongated only 0.05 of 1% in 6 years of
operation.

C. Tension Induced by Bending
Belts built up of plies of textile material such as cotton puts the
designer in the middle. He wants a high modulus material to minimize

length changes in the belt as tension changes occur. When a section of
the belt approaches the head pulley under high tension its outer plies
must elongate with respect to the inner plies and in so doing build
up tensions in themselves which are greater as the modulus of the ply
fabric is made higher. Thus, the- fabric or tire cord plies are a com
promise and become an increasingly difficult compromise as stronger

belts of greater number of plies are required.
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Cotton belts in which the load is carried in a single layer of large
ropes provided a way out by practically eliminating tensions due to
bending, but the strength of stub a belt is limited by the loss of tensile

efficiency in unusually large textile ropes.

The steel cable belt takes over this single layer principle. In fact, such

a high modulus material could not possibly be made on the multiple
ply principle and extends the tension capacity far beyond the strongest

cotton belts.

'

&

D. Inspection

Inspection of cotton belts in service depends upon more or less expert
carcass. This can be a very revealing method of inspection when prac
ticed by conveyor operators of long experience. One convevor operation
has repair men who can actually spot incipient ply separation by cover
interpretation of surface indications of what is taking place in the

appearance before deterioration has become an actual separation. As a
general thing, however, users of convevor belts are not able to determine

the condition of a belt carcass with much certainty.

The steel cable belt lends itseir to more precise examination by means
cable is visible on a screen and can be photographed. Thus, any damage

of a fluoroscope. With this apparatus the X-Ray shadow of each steel
or breaks in cables can be delected and repaired.
Splicing of steel cable transmission and conveyor belting in the field
is practical and successful. Early efforts were mainly in the direction

of socketing cable ends in various fittings or in making the usual short

cable splice in the individual cables. With the present'small cables and

the large number of them placed in wide belts both of these methods

are usually impractical. Willi larger cables a modified cable splice in
individual cables was used in al least one case.

The most practical splice is one devised for single layer cotton
rope belts and is now adapted to steel cables. In this splice the ropes

or cables themselves are not joined bill simply lie side bv side when

mating ends are meshed. The tension in one cable end is transferred to

an adjacent group of cables through a thin layer of rubber compound
in shear, and in a zone further along the belt transferred back again
to the opposite end of the original cable. Each of the cables in' the
transfer group is handled the same way al a separate zone in the splice.
Thus, all the cable ends are dispersed'through the region of the splice

in a calculated manner. The extent of this disposal of ends determines

the strength of the splice. Mcan be carried to almost any extreme but

usually a splice length of (i io 8 feet providing a strength of 80%, of
the balance of the belt proved satisfactory. This splice is stronger than

splices in plied belts. In addition it is much more durable in bending

since all or its joints are in a single plane and are relieved of tensions

due to bending which are destructive to plied bell splices.

E.

Design Features

One of the most frequent questions proposed in a discussion of steel
cable belts is that the cables may not stand the repeated bending around
the pulleys. This was thoroughly investigated, but even without that,
Establish your identity — mention this publication when dealing with Advertisers.
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ii is obvious the rallies running over pulleys 500 to 100 tunes the cable
problem. Ol course, cables running over pulleys 100 times their own

diameter at intervals exceeding 5 minutes does not present a serious

diameter or less and at belt speeds of 8000 feet per minute as in the
case of transmission belting are another problem. Even so by adjusting
allowable tension used in designing to compensate for pulley diameter
reduction such drives can be handled. Cable tension has a very rapid

effect on life on a pullev of given diameter. Another question stems lrom
die belief that steel cables will cut clown through the supporting rub

ber compound. This will happen if the bond between rubber and steel

fails and if radial pressure is high enough. With good bonding and

proper relation between cable tension and pulley diameter this is no

problem.

. .

.

.

Conditions which require vertical curves and transition lrom iroughed

to Hat in conveyor or those requiring edges of a belt to be longer than

die- center or vice versa must be more precisely engineered than in cot
ton belts because the high modulus of the steel cable belt makes uneven

distribution of tension across belt width more serious.

By using a more conservative curve length, however, and by more
gradually flattening the belt approach to the pulleys the maldistribution
of tension can be kept within allowable limits.
The appication which gave the steel conveyor its start is an installa
tion such as at the Morris Mine. Underground coal mining, quarries
and open pit mines have very large quantities of bulk material to raise

to the surface, belts were long recognized as a most reliable, safe and
economical means of transport here, but with very high belts and

particularly with heavy material such as iron ore the tension in the
bell built up so rapidly that it was necessary to design the conveyor into

several units or flights. The transfer of material from one unit to

another adds cost in the form of terminal machinery. In many cases

an attendant is required at the transfer point. The tension capacity of
the steel cable conveyor bell makes it possible to handle almost any
slope or a single conveyor without transfer, attendants, and hazard to
the licit from pit to loading pocket.
Steel cable elevator belts also are being operated successfully and in

many instances are replacing the steel link type especially in connection

with Chance-Cone equipment.
The economics of belt design long fixed by the unique position of
cotton are now astir under the influence of increasing cotton cost, and

high production with lowering cost of other libers such as rayon. Now
with cotton being disturbed for the first time comes an opportunity for

steel cable to establish itself with the lower cost per unit of belt strength
in addition to its other advantages and take a substantial place in the

expanding production of conveyor and other belting.

The outstanding steel cable slope conveyor belt installation in this

country is that of the Chicago, Wilmington and Franklin Coal Company
at the Orient No. :l Mine and details of this installation follow:

The highest belt conveyor in the world is at the Chicago, Wilmington

& Franklin's Orient No. ii Mine at Waltonville, Illinois. This belt con
veyor which carries 120(1 tons of coal per hour is the means of escape
Buyer meets Seller in the back <</ ibis book.
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for a mine located over 800 feet below the surface. In fact, die actual

lift of the conveyor, that is, the vertical distance from the tail pulley
to the head pulley, is 808' 7i/,", over ten stories higher than the Golden
Gate Bridge Tower. To accomplish this high lift, the material on the belt
must travel 3,200 feet along the slope carrying the coal at a speed of
025 feet per minute. The belt will thus completely unload itself in
5i/j minutes if it weren't being continuously loaded down in the mine.

To give an idea of how tremendous a production 1200 tons per
hours is. it would take 2-1 gondola cars fully loaded every hour to
equate to this capacity. When this huge tonnage is added to the fact
that the coal has to be lifted as high as it does, it can readily be seen
why this belt conveyor is one of the transportation marvels of our time.
To master this enormous lift and to successfully carry such a large
tonnage continuously was a problem which most normal belt materials
could not handle. (Over 40 plies untreated -12 OZ. cotton duck would
be needed.) This belt had to be designed in steel to handle the tensions
created by the big lilt and the design load is approximately 90,000
pounds of tension.

The conveyor hell is the strongest -12" belt in the world. No other

42" belt in operation today could successfully climb this steep slope.
A belt with the same strength, carrying the same tonnage, and travel
ing at the same speed, could carry its material a distance of 1.18 miles
if the conveyor were on level terrain. The longest single conveyor belt
in the world today travels a distance of 2.0(i miles.

While designing a belt to carry huge tensions over a long distance

(there are actually 6563 feet ol belt in this one conveyor) the problem of

stretch is very important.
The allowance made for take-up on this long length of bell is only
25 feet of counterweight travel and only a small portion of this 25
feet will ever be utilized.

Since the steel tables are laid side by side, they do not have enough
traverse rigidity in themselves to produce a belt with the proper

troughing characteristics. Therefore, 10,510 sq. yards of fabric had to
be included to supply this transverse stillness, and also to act as a
protective covering around the steel cables. This is 23,048 pounds of
fabric, or almost 12 tons of the belt's weight. The rovers of the belt are
composed of 75,292 pounds of rubber. The balance of the bell's weight
is created by the steel cables and the neoprene bonding agent. There
are 240 cables .{:," in diameter in the cross section.
II these cables were laid end to end, there would be one continuous

cable reaching 303 miles, or the distance from the mine itself through
Chicago and up into Kenosha, Wisconsin. If the cable were broken
down into its finer wires, they could be stretched over half way around
the world, a distance- of 1-1,847 miles.

The total weight of the belt is 891/4 tons, and there tire 105 tons of
coal on the belt at tiny time when it is fully loaded. This entire load
is moved 025 feet per minute by a 1500 horsepower synchronous motor
driving the belt through an eddy current clutch.
A notable design feature in a belt of this size is the choice of a head
Value is apparent in the merchandise of our worthy Advertisers.
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pulley. The usual belt conveyor has a head pulley large enough to allow

the loss of life of the belt's carcass clue to Hexing lo become so small it

is negligible. This is not the case in a steel cable belt. Here, a much
smaller1 head pulley than the 72" pulley being used would still be
huge enough to be sure the belt does not lose any life due to Hexing.
The size or this pulley is determined by the pressure of the belt against
the pulley face. If the face pressure of the the strength carrying mem
bers were too large, the steel cables could pull through the belt. There
fore, a 72" head pulley which gives an adecpiate safety factor in the
face pressure is used.

In comparison, if an attempt had been made to use the 40 plies of

42 oz. duck, there would be required a head puley 202" in diameter
in order not to limit the hell's life by Hexing.

Some interesting information regarding the actual installation is in
cluded here.

There were 8 rolls of the belling approximately or averaging 843
feet each. The shipping weight of each roll was about 22,000 pounds
or II tons.

The handling of the belting was materially facilitated by the use
ol the company's 100 ton crane. Although larger than actually re
quired the operation was not slowed clown by its use.
Four rolls of the belting were run in on the return side of the

conveyor and 4 rolls on the top side. Five sets of specially designed

clamps were used lo regulate the feed the belting into the slope and
to hold in place lor vucani/ing.

All splices except one were made on the outside about 10(1 feet
from and in line with the slope mouth. The last splice was made at
the bottom of the slope near the tail pulley.
Approximately two hours were required for handling, mounting on
the shaft and uncrating each roll.
It took a little less than one hour lo feed each roll into the conveyor
structure.

Preparing the belt ends for the splice, removing top cover, bulling
and readying for the cementing required approximately 18 hours.

Each splice is over 12 feet long and f> heats were required for
each one. The lime used was about I 1 hours each.

A Summary of the time required is given in the table below.
Handling and uncrating belt

Feeding into slope
Preparing belt ends
Vulcanizing

2 hours

1 hour
18 hours
11 hours
Total

32 hours

per length or less than 200 hours for completing the project.
Mentioning this publictition when writing Advertisers puts friendship into business.
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The number ol men required would vary of course with each opera
tion but there were from 2 to 12 men required for various periods

depending upon the particular work being done.
So much for the formal presentation of the paper. I have gathered

that there are to be some questions asked —probably it will be a cross

examination, and I will remain here until I can attempt to answer
any questions which vou might have in regard to the installation of the
C. VV. & F. belt.

Chairman Miller: Thank you, Mr. Thornton. I am sure there must

be some questions on this one. Now we are ready for them. Again,
please state your name and affiliation when you ask a question.

Mr. Read: I wotdd like to know whether the head pulley on this belt
conveyor is rubber covered or not.

Mr. Thornton: It is lagged, yes.

Chairman Miller: Are there any other questions?
Well, there are at least two things I believe you might like to know
about tin's particuar installation, at C. W. & !•'., Number 3. First or all,
the take-up moves from 6 to 8 inches, when the belt is started either

under load or empty, in the total length of the belt of the conveyor.
The second thing, a couple of weeks ago the belt technician fluoro-

scoped the splices and found them to be just as they were originally.
Mr. Thornton: Certainly it has been a privilege to appear before

you today and I hope that you have gotten something from this presen
tation.

Chairman Miller: Thank you again, Mr. Thornton.

I do not know how many of you feel about the question that is
presented in the next paper about to be given, but I frankly admit
that in a few times past when we were sitting up with a sick loading
machine or something else about the property, or even a wildcat, we
wondered what our years of study at the university meant to us. Mr.
Rodney D. Caudle. Graduate Student in Mining Engineering of the
University of Illinois will now tell you what they mean to him, that is,
"What My Years of Study at the University Mean to Me." Mr. Caudle.

Our Advertisers make it possible to publish this volume —give them a "break."
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WHAT MY YEARS OF STUDY AT THE UNIVERSITY
MEAN TO ME

By RODNEY D. CAUDLE
Graduate Student, Mining Engineering
University of Illinois
Urbana, Illinois

Mr. Chairman, Gentlemen: It gives me great pleasure to be able to
speak before so distinguished a body. I might go so far as to say that
it gives me great pleasure to talk anywhere, any time, any place, about
anything, as anyone who has ever had to hear with me will readily tell
you. I suppose college education is the one subject which I enjoy talk
ing about most.
J don't cptite understand why 1 have been chosen to reveal the pro

found secrets of my college education. Surely not just because I'm gabby,
and certainly not because of any tremendous professional drive such as
has been evidenced by some of the University's recent graduates. I give
you as an example, one of our recent graduates who has stepped into
an important position in a rather unusual industry. Me is at present
working in a bloomer factory, pulling down three thousand a year. I
believe that is just about the ultimate in professional initiative. I really
don't know why he isn't here today, probably tied up in his work.
I nlortunately, 1 can't speak to you about my accomplishments in the

professional world and heap credit upon my former instructors. Instead
I .will have to moan about my failures in research for which I blame
everything under the sun. Instead of going out into the world as every
other wide-awake young hero had done before me, I decided to stay
behind lor awhile and see just what goes with this leaching and research
racket. I hat's how I became a graduate student. I suppose you all recog
nize a graduate student when you see one. He's a hunchbacked introvert
with specs, a stack of hooks, who's ready to rattle off statistics on any
subject at a moment's notice. As further means of identification, you'll
find that his wife is his sole means ol support. As far as 1 tan determine,
a graduate student remains such until death separates him from his
textbooks.

In general. I believe that college means about the same thing to me
that it means to !)"> out of a 100 other college graduates. There are al
ways a lew people who discover at the last moment that college was not
meant for them, and then there is at least one character, who, if he's

truthful, will tell you that college didn't mean anything at all to him.
You'll discovei good merchandise adiwrtiscd in this good publication.
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What he really means is that he doesn't remember anything at all about

college, and rightfully not, he was probably unconscious from the date
or entrance exams until the commencement day exercises.

I think that the lour years I spent at the University preparing for a

degree in Mining Engineering were the most worthwhile years of myy
hie. I might add that I believe they were also the most enjovable years
too. I hey certainly seemed to fly by the fastest.

I believe that college training has helped me immeasurelv by forcing
present college training, or so educators say, is: "The University teaches
you to think!" I agree with the sentiment, but it docs seem they went
a bit overboard. II that is true, just what was I doing in those years be
fore I came to college? What about all of those poor innocents out in
government and industry who never had the benefit of college training?
I think I woud go right along with the educator if he would sav, "College
training may improve your thinking," and let it go at that, 'i certainly
feel that four years of college study have sharpened me up a bit.
People repeatedly remark that college is as different from high school
as night and day. It was certainly so in my case. In high school, good

me to extract capabilities from the old grey matter. The first axiom of

grades were not too hard to come by. and the teacher's main concern

was in keeping the number of failure's at a minimum. In college, a dif
ferent situation was found. Competition was fierce, grades were given
strictly according to abilities, and the whole training program had an
impersonal coloring. Class room time added up to slightly less than in
high school, but preparation lor classes took more than was dreamed of

in high school. The tempo was much faster, and the work increasingly
more difficult. It seemed that a whole lifetime of studies had been packed
in lour short years. There is no wonder a student's speed of thinking,
accuracy of thinking, and orderliness of thinking were all improved.
It was either this or be left by the wayside. These changes all helped to
improve the utilization of the grey matter.
It must be granted that all ol these improvements could have occurred

in people who had never gone to college, usually as a result of the rigor

ous demands of their work upon their mental capacities. However, the
majority of people are employed in physical labor, and their greatest
mental exertion of the day comes when they try to think of a name vile

enough to call the guy who creased their lender in the parking lot.

It is fairly clear that such an occupation is not likely to lead to mental
dexterity. Offhand, we might say that the physical' laborer should be
quite contented with his lot. He makes a good salary, that is as good as
a large number of the college graduates themselves. Hut such is not the

case. The fact that he sends his children to college, if he is able, should
be an indication of the light in which the laborer considers college

training. The man in industry realizes that although it is possible for
him to rise to the heights of his profession by advancing from the ranks,

the road is often much shorter for the college graduate. I believe one of
the reasons is that the student is forced by his studies to extend himself
mentally, whereas a worker struggling to get ahead too often finds him
self stagnating because his work does not tax his mental capabilities.
College taught me the one thing which is taken for granted in grade
Our Advertisers, who make litis volume possible, will appreciate your inquiries.
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schools from the fourth grade up. That is, the ability to read. No, I
don't mean French, German, or any of the Dead Languages. I mean

just plain old textbook English. When I entered college 1 was in the

same boat with the majority of others. Dick Tracy was my favorite light
reading, and as for technical articles, I had never gotten beyond Ripley's

corner. New developments and research were obtained from a subscrip
tion to Popular Mechanics. Oh, 1 was quite secure, or so I thought, in
my ability to read. But I soon learned differently. Every day study in col
lege involves reading textbooks of a technical nature, often with print
of uncomfortable size, cluttered up with fantastic mathematical formu
lae, in obtaining a concept of what is going on. College study also in
volves at various times the review of large volumes of highly technical
works, and condensation of the same. This requires that the student

develop the knack of reading at high speed, discarding the extraneous
material and retaining the important facts.
1 soon found that success in college does not come merely with speed
of thought. Those two old standbys. accuracy and orderliness of thought,
are necessary also to get the right answers in the least amount of time.
Lastly, college study packed the old grey matter with all kinds of facts.

A lot of them seeped right out again, and I suspect myself of possessing

a slow leak, but the down-to-earth basic facts are still there, and I hope

they are there to stay. I mean the basic mathematics and physics which
we have pounded into us in different courses— those items which are
used tpiite commonly by engineers in their everyday work. When 1
stowed away all of that material. I stashed information on how to use it
and where to find more, in the same place. It is for this reason that most
college graduates display confidence in their ability to solve problems
unlike any they have previously encountered. They know the funda
mental principles underlying the problem, or they know where to go
to find them, and they know how to take these basic facts and from
them derive the solution.

It has long been the feeling of engineering educators that these basic

mathematical and physical principles can be used to build a firm founda
tion for all of the problems of the engineering phases. In the case of
mining engineering it has not been easy to do this. I have seen many
of the basic components of mining explained by simple physical laws
and related by exact mathematical formulae. This means that mining
can be expressed (only to a limted extent at present) as an exact science,
taking the place of the old mysterious principles of mining based upon
proven practice, without a true insight as to why they worked. The
actual mining engineering instruction to me meant a throwing together
of the material from three other engineering groups, civil, mechanical,
and electrical, and the application of that material to mining problems.
In general, this did not mean the teaching of a definite mining practice
such as found in one certain mine, but the principles underlying all

mining practices. It was fell that specific mining practices could be
best taught to the student upon graduation, at the mine of his employ
ment. 1 leel that this stage of my college training furnished me with the

equipment for solving problems in mining engineering by the use of
engineering principles. Where problems are not easily solvable by the
Our Advertisers arc OUT friends ami fellow members. Consult them frcquentls.
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accepted basic principles. I have the necessary information to locate
similar cases and determine what a proven method of solution has been.
I think the crowning addition to the store of knowledge I accumulated
during my four years in college came timing the summer months when
I was employed by mining companies. It enabled me to learn the socalled practical side of mining. It showed me the limitations of my
college training. It let me recognize some of the things which I knew
previously only from books, and it made me familiar with that one

quantity which is impossible to describe in literature, manpower. It

brought home to me the vast difference which exists between a Mining
Engineer and any other form of engineering.
As I have said previously, I think my four years of college training
wasworth every minute of it. 1 believe that once having entered industry,
my college training will help me move ahead of the fellow who went
directly from high school into industry, even though he will have four
years more practical experience than I. No matter what my position, how
ever, I fear that even more important than my college training will be
my ability to tlo the job, and that's why I went to college in the first
place.
Chairman Miller: Thank you very much, Mr. Caudle, for those very

refreshing remarks. I think you have developed a philosophy that will
carry you along the way to success, without any doubt. Tbere is one

thing that I think might he helpful to you ii you recognize it now, and
that is, when you go out into industry you have something to trade,
which is essential. You have technical training, and if you are willing
to trade that technical training with the fellow next to you who has not
had the benefit of such training but who has had the experience, the
two of you will make a good team and you will both get along just swell.
Best of luck to you, Mr. Caudle.

Docs anyone have any questions he would like to ask Mr. Caudle?
If not, we will proceed to our next paper which is labeled "Flash! A
Representative of the Delense Solid Fuels Administration will make a
special trip from Washington to attend our meeting and address our
members on timely problems."
We are fortunate indeed this morning to have with us Mr. Charles
Connor, Director of the Delense Solid Fuels Administration, who will

address our membership at this time. Mr. Connor.
Mr. Connor: I am happy lo be with you on this occasion. I have read
lor years of the excellent accomplishments of this Institute, and as 1
know some of the members here. I am not surprised that that is the
result of your labor.

Many of you who know me know that ostensibly 1 retired on July

Kith, 1950, and succeeded in making that retirement effective for about
two months. Then the coal industry requested me to take over the
direction of the Delense Soid Fuels Administration, which I was very

glad to do because I fell that it was in the interest of the defense effort
Play Hall with ilia Advertisers who play hall with you.
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and it was within my capabilities to do a good job and 1 was willing
to offer my services.

I am often asked, "How do you like Washington?" and 1 never fail to
tell the story about the fellow driving to his office every morning who
had occasion to pass by the insane asylum, and as he went by through
the fence that surrounded the grounds he could see a fellow in there
going through all of the motions of a baseball pitcher. He would bend
over and pick up the signal and pull his pants up and pull his cap down
and rub the invisible ball in the palm of his hand and he would wind
up and deliver a terrific throw to a catcher who was not there.
A friend of this man's asked him, "Why do you stop there for five
or ten minutes every morning to watch that nut going through his
antics?" and the reply was, "Well, if things go on the way they have
recently, it won't be long before I'll be down here catching for that guy
and I want to get on to his curves."
As a bureaucrat 1 am only an amateur and have no desire to become
a professional. I think the majority of the people in our administration
feel the same way about it and the sooner we tan wind up our jobs and

get back to our usual work the belter satisfied we will be, and I hope
that will not. be in the loo far distant future.

I think we have lined up a very efficient organization. I think the
men we have at the head of our different divisions are experts in their
lines, antl I believe that we have done for the industry a good job ac
cording to our abilities and the materials which we have been accorded
to do it with.

Today 1 am not going to talk to you about the detail of the work that
the Defense Solid Fuels Administration is doing; I ant going to revert
a little bit towards some matters which might be considered policy. I
do have with me today a couple of gentlemen who are prepared and
I am sure can answer any questions you would care to ask them and I
would like to introduce them. Mr. William llahman, Deputy Adminis
trator of the SolitI Fuels Administration, and a gentleman who I think

is known to most of you, the head of our Equipment and Materials
Division, Mr. Clvde Woosley. Thank vou.
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IMPORTANT ASPECTS OF DEFENSE
MOBILIZATION OF SOLID FUELS

By CHARLES W. CONNOR
Administrator, Defense Solid Fuels Administration
Washington, D. C.

I am happy to have this opportunity to discuss with you some of the
vital aspects of our defense mobilization of solid fuels. I am particularly
happy to talk to the members of the Illinois Mining Institute at ibis
59th annual meeting since as forward-looking representatives of the
mining industry you are in a position to aid us directly in reaching our

important defense goals. The mining industry in Illinois has already
been called upon for many contributions to our new, and growing de

fense needs, in solid fuels as well as other mining Reds. Just as I am sure

that you will be (ailed upon for many additional contributions, I am

also confident that you will respond with the same alert cooperation
that you have demonstrated in the past.
Today, I should like to discuss two aspects ol our defense requirements

lot solid fuels which are of rapidly increasing significance. First, I should
like to outline for you the expanding demand for coal being created
by the need to maintain an effective balance between energy fuel re

sources and their use. Second. I should like to outline the potential role

of coal in the new program lor synthetic fuel production which is being
currently developed.

I believe that today we are witnessing a broadening recognition

throughout Government as well as private industry that coal is becom

ing more and more important in meeting our defense demands lor

energy and power.

The importance of promoting the use of coal in order to conserve

the supplies of other "fuels lias been increasingly recognized in this

emergency period because while our reserves of other fuels have limita

tions, coal is in abundant reserve. Coal, in fact, constitutes about 98
per cent of the Nation's mineral fuel reserves.

Paradoxically, the trend in fuel consumption has been advancing with
the greatest rapidity in those fields in which our reserve position is
relatively weak in terms of sustained productivity. The continuation of

this accelerating trend poses a dangerous situation in this period of

defense mobilization. Tbe fundamental philosophy of our entire re
armament effort demands that we be prepared for any emergency. It

also demands that we be prepared to supply the tremendous fuel re-

Advertising hi this volume makes it possible to print it. Patronize our Advertisers.
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quirements of all-out mobilization over a sustained period. The limited
nature of our domestic petroleum reserves, together with the uncertainty
as to the availability of oil imports under emergency conditions, under
line the importance of coal as our largest fuel resource. Today, as a
matter of fact, it is clear that, even under the present mobilization pro
gram the United States requires oil imports of from 850,000 to 930.000
barrels a day.

It is also important to recognize that the production of coal can be
expanded quickly and at a relatively small cost in terms of the amounts
of scarce materials and equipment which would be needed.
Many agencies of Government concerned with the defense effort have

recognized the urgency of giving first consideration to coal in meeting
new defense needs. Early in June, for example, the Office of Price Stab

ilization declared that with the prospect of an acute supply situation
developing this winter for residual fuel oil, it is desirable and urgent
that industrial establishments, which are equipped to use coal through
existing stand-by facilities, maximize such use. The OPS estimated that

more than twenty-million barrels of residual fuel oil a year might be
saved through such conversions. Similarly, in recognition of the fact
that coal is the Nation's largest fuel resource, the munitions board has

urged that coal be employed as far as practicable at all military facili
ties—both command and industrial.

A critical shortage of natural gas supplies also looms in some regions
which has resulted in action by the Petroleum Administration for De

fense barring distributors in some areas from supplying new space heat
ing customers and new large volume consumers. Ironically, however,
much of our natural gas fuel reserve is being shipped to areas where an
abundant coal supply is readily available.
The gravity of the fuel situation hits already resulted in such wide
spread concern for the national welfare that the Senate Committee on

Interior and Insular Affairs is making a searching study of our national

energy needs. This study includes consideration of the establishment

of national fuels policy. There is no question of the need for collabora

tion of all concerned toward the development and maintenance of an
effective balance between our energy fuel resources and their use.
11 our national heritage in the field of energy resources is to be pro
tected during this period of defense mobilization, we must establish a

policy of wise use of our fuel resources, rather than one of short-term

exploitation without regard for either the demands of all-out war or of
long-term needs.

We must not endanger the future of our country by unwise policies

which would lead to the rapid exhaustion of those fuels of which we

have only limited reserves. For this reason, I believe it is in the public

interest lo expand the use of coal wherever practicable since our reserves
of coal are relatively unlimited, comprising well over a 1,000 vears

supply.

It is with these same considerations in mind that the Defense Solid

Fuels Administration is supporting the program for synthetic fuels pro

duction which has been proposed by Secretary of the Interior Oscar L.

Chapman.
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The Department of the Interior has been authorized by Congress
to conduct extensive tests into the production of critically needed chem
icals and liquid fuels from coal, lignite, and shale.
Very recently an experimental run was completed at the coal hydrogenation demonstration plant of the Bureau of Mines at Louisiana,
Mo., at which more than -II railroad-car loads of Illinois coal were con

verted to synthetic oil. This operation, characterized as highly successful
by bureau of Mines officials, resulted in the yield of 8.00(1 barrels of
synthetic oil, or 8.15 barrels of oil for each ton of moisture free coal

processed. More than 800,000 gallons of high quality liquid fuels pro
duced at the plant have met severe military tests.
The studies of the bureau of Mines over nearly a three-year period
have brought out one point ol major importance in the present emer
gency. The amount of steel required for initial construction per barrel
per day of gasoline is about the same for coal hydrogenation as for
petroleum. Also, if the coal hydrogenation plant is used for 20 years,

the actual amount of steel consumed per barrel of product made is less
than that required for petroleum.
On the basis of sustained production over a period of years steel re
quirements for coal hydrogenation. including the coal mine require
ments, are about 2.8 pounds of steel for each barrel of product made,
whereas for petroleum, including crude production as well as refining,

about 4.6 pounds of steel are required per barrel of product.
Favorable economic conditions for the construction and operation of
coal hydrogenation plants are increased by the fact that along with
gasoline these plants can produce a high percentage of aromatic chem
icals, most of which are in short supply and critically needed in our

defense effort. As Secretary Chapman has pointed out, a total hydro
genation capacity of 30,000 barrels a day would increase the country's
benzene production by about 20 per cent, its phenol output by about
II per cent, and provide substantial amounts ol toluene and xylenes for
aviation fuels, as well as a new source of motor gasoline and liquified
petroleum gas.
As you gentlemen may know, the Department has received one tenta
tive proposal for the establishment of a synthetic fuel plant which calls
for the use of Illinois coal. I understand that some negotiations have

already been held between the individuals planning this synthetic fuel
plant and Illinois coal interests with a view to working out feasible
coal supply arrangements. According to surveys available, recoverable
coal deposits in Illinois, suitable for conversion, are equivalent to 34
billion barrels of synthetic liquid fuels. The extent of the contribution
which coal can make to the liquid fuels program is graphically illus
trated by the fact that this amount is substantially larger than our
total currently estimated domestic crude oil reserves of about 25 billion
barrels.

An important step toward the commercial production of critical aro
matic chemicals and gasoline by the hydrogenation of coal may result

from the commercial pilot plant for coal hydrogenation being con

structed by the Union Carbide and Carbon Corporation of New York
City at Institute. West Virginia.
Establish your identity — mention this publication when dealing with Advertisers,
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The Union Carbide and Carbon Corporation submitted an applica
tion for a certificate of accelerated tax amortization of the plant which

was reviewed by the Defense Solid Fuels Administration. After an inten
sive investigation of the company's application by technicians of DSFA
and the Bureau of Mines. I recommended to Secretary Chapman that

the application be approved. He agreed with my recommendation as
did DPA which recently issued a tax amortization certificate for the
plant.
The new plant, estimated to cost about SI1,000.000. will be the only
one of its kind in the United States. Operation of the plant will result
in increased production of such critical materials as pitch coke, napthalene, solvent naptha, coal tars, tar acids, special carbons, light oils, ben
zene toluene, and, at the same time, research and development will
continue.

Various types of coal will be used in the research and development
phase of the operation. The result of this work should broaden the
technical knowledge of the coal hydrogenation process which is of great
importance lo the development of a synthetic fuels industry. The rise

of a synthetic fuels industry making use of the coal hydrogenation

process will, of course, greatly broaden the uses of bituminous coal. I
believe, as a matter of fart, that we should all realize that as the need

for synthetic fuels grows—and it may grow with great rapidity in a rela
tively short time—that a greatly increased demand for coal will result,
not in one, but in virtually all coal producing areas.
Representatives of the coal industry have asserted that, coal produc
tion from existing mines can be readily expanded to meet the needs of
new synthetic fuel plants using the coal hydrogenation process.
They believe that the new synthetic plants can be strategically located
in representative sections of the coal producing areas of the United
States where coal in all types, sizes, and grades can be made available
for continued research.

Another proposal of interest in the over-all fuels picture has been

made by Frederic O. Hess, former president of the Gas Appliance
.Manufacturers Association. Mr. Hess has pointed out that at present
the gas industry is unabe to meet the demands for gas heating in mil

lions ol projected new homes. The solution, he indicates, could lie in
the building of conversion plants to extract from coal a gas to be mixed
with natural gas. Mr. Hess believes this would augment supply, improve
combustion performance, and provide an interchange stand-by gas that
would perform uniformly throughout a large area.
The Defense Solid Fuels Administration is keenly interested in the
increased demand for coal which may result from the proposed construc

tion of luel-fired electric plants in the Pacific Northwest to help over
come the critical power shortage in that area. The House Committee
on Public Works has recommended approval of legislation which would
authorize construction of three steam-electric plants having a capacity
of 11)0,001) kilowatts each, as well as five gas turbine electric plants.
Fhe Committee reported that considerable attention was given in
the course of the hearings to fuel supply problems in the Pacific North
west during periods of emergency. Fhe Bonneville Power Adininistraliityei Hurts Seller in the back <>j this book.
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tion has already undertaken preliminary study of the possibility of using

local coals. In any event, the Committee reported, it is clear that the
plants will he designed with a view to the possible use of solid fuels

Irom local or other sources.

Another important coal development which looms on the horizon

involves the use of coal in the production of hydrogen for use in the

manufacture of ammonia. The Department of Agriculture is currently

discussing with the Department of the Interior a proposal for interde

partmental investigation in this held. Future use of nitrogen fertilizer

is calculated in terms of hundreds of thousands of tons, and possibly
within a few decades in millions of tons, so that the development of
facilities using coal as the raw material to produce ammonia is being
actively considered. This is particularly true since at the present time
the production of nitrogen fixation for fertilizer is limited to the south

ern natural gas area, Irom which shipping costs to grain growing areas
are high in terms of the greatly increased use expected.
I believe that the amazing growth of the electric power industry will
increasingly lead to augmented use of coal to turn the dynamos of the
country's utilities. In the TVA area, for example, the need'for electricity

on a huge scale in connection with atomic energy projects, plus heavily
increasing demands resulting from the expanding industrialization of
the TVA area, has led to a vast program for steam-generated power.

It is reported that when all the new proposed TVA plants are com
pleted, TVA's annual coal consumption may reach close to ten million
toils annually. In 1954, for example, it is estimated that TVA's coal re

quirements will total over eight million tons, as compared to the current
annual average of about 900,(100 tons.

Similar developments may be expected in other areas of the country
as the Nation's utilities expand over the next 15 years.
In this connection, the coal-burning gas turbine offers great promise
as a driving unit for electric generators to supply power for firming
hydroelectric power, and for operation in arid or semiarid areas, where

there are nearby sources of coal. The only water requirement in the
entire fuel-to-electricity cycle with the gas turbine is cooling water for
the lubricating oils, and since this small amount of water can be re

circulated and cooled in spray-ponds, the actual water consumption is

negligible. Use of this equipment in arid regions of the West would con
serve water for irrigation and other uses while supplying additional
needed generating capacity.
Up to the present time, the major development work in connection
with the use of coal as fuel for the gas turbine has been the work of the
Locomotive Development Committee of Bituminous Coal Research,

Incorporated. This group now has under lest a 1,250-horsepower gas
turbine designed and built especially for locomotive use. As part of this
development the Locomotive Development Committee has investigated
and has built for use with this locomotive turbine the necessary special
auxiliary equipment. This includes coal drying and pulverizing equip
ment, special pumps to pump the coal under pressure to the combustors,
and specially designed combustors. and the necessary ash-removal faciliValue is apparent in the merchandise of our worthy Advertisers.
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ties to permit feeding ofdean hot products of combustion to the turbine.
Although the efforts of the Locomotive Development Committee are
directed to the development of a coal-burning gas turbine locomotive,
the results of their research would he equally applicable to use of the
coal-burning gas turbine for stationary power generation in areas where
coal is readily available. The application of the coal-burning turbine for

this purpose should be easier than its use on locomotives because of the

severe space limitations in the locomotive application.
Two other possible methods of using coal as fuel for gas turbines are
under investigation. One of these contemplates the use of producer-gas

generated under pressure. The gas is cleaned and burned in combustors
ahead of the turbine when using the open-cycle turbine, or burned with

out cleaning in heal exchangers when used with the closed-cycle turbine.
The second possibility is the use or the gas from the underground gasi

fication of coal as tested by the Bureau of Mines in connection with

its experiment on the underground gasification of coal at Gorgas, Ala.
It will be interesting to see, as these various research programs pro

gress, which of the three possible methods ol using coal as fuel for the
gas turbine appears to be the best for stationary power generation.
However, sufficient progress has been made to indicate that the coalburning gas turbine offers real promise as a prime mover for electricpower generation, particularly in arid regions and where relatively small
units can be used advantageously. At the present time, gas-turbine manu

facturers in this country are working in the range of from about 8,500
to 7,500-kw. capacity, but one large manufacturer predicts that units
will eventually range in si/e up to possibly 55,000 kw., which with mul

tiple units would provide any range of power generating capacity desired.

The vital and strategic importance of solid fuels to the health, econ
omic welfare, and security of our Nation is unquestioned. Indispensable
in the maintenance of a normal economy, solid fuels are one of the main
keys to success in a defense program.

As I have indicated, the problems of maintaining adequate fuel sup
plies in times of emergency are numerous and complex. Accordingly, we

welcome and earnestly seek the cooperation and assistance of all con
cerned in helping us to foresee, understand, and cope with these prob
lems. Our primary objective is to prevent problems from arising or from
becoming more serious, if at all possible, rather than to institute ex
tensive controls.

I feel sure that we ran look forward to a continued close working

relationship between your institute and its members and the Defense
Solid Fuels Administration.

I have greatly enjoyed this opportunity to discuss with you some of
the important aspects of the emergency requirements for solid fuels. Our
resources of coal and coke alone cannot guarantee victory for democracy
in the long struggle ahead lor peace and freedom. But hick of them
could mean defeat for our cause. It is with this thought in mind that I

say that the continued cooperation of all of us in reaching our defense
needs for Solid Fuels* production and distribution is of urgent im
portance.
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Chairman Miller: Thank yon. Mr. Connor.

I have been asked to make an announcement. Purchasing agents and

their assistants are requested to lunch with Mr. Connor and his asso

ciates, and they are supposed to meet outside this room immediately

alter this meeting has adjourned.

Mr. Connor, your address certainly precludes any remarks from this

Chairman. However, there may be others who would like to ask Mr.

Connor some questions, and 1am sure he would be glad to answer them.
II there are no further questions, does anyone else have anything he
would like to say about anything that has transpired at this meeting
this morning? If not, I will turn the meeting over now to President

Stuart Jenkins.

President Jenkins: Thank you, Fred, for your very capable handling
ol the meeting. I would like to thank all of those who have participated
in this program this morning. We will resume the meeting at 2:00
oYlock this afternoon.

(Recessed at 12:30 P.M.)
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AFTERNOON SESSION

November 2, 1951

The Friday afternoon session was called to order at 2: lh P.M. by
Mi. Robert N. Morris, Chairman.

Chairman Morris: Gentlemen, as President Jenkins is not here, 1 will
open the meeting and we will start the program. I know he will be here
shortly. My name is bob Morris and I am with the Sahara Coal Com

pany and Iwill serve as Chairman of this afternoon's session. 1he Illinois
Society of Coal Preparation Engineers and Chemists was asked to help
in the preparation of this Illinois Mining Institute meeting and we arevery happy to contribute to the program.

Our Society is a society of those interested in the control of coal clean
ing plants and coal preparation. We meet at the Benton Country Club

die third Friday ofevery month. Our membership is by no means closed
and we invite all of you to attend all of our meetings. I think we can
give you an interesting program.

This afternoon we are bringing you several papers which I hope will
be of interest to you. The first paper on this program is "Heavy Media
Coal Preparation Plant Design and Performance," by Mr. R. C. Woodhead of the McNally-Pittsburg Manufacturing Corporation. Pittsburg,
Kansas. Mr. Woodhead.

Mr. Woodhead: This topic of heavy media coal preparation plant

design and performance is a vast topic. It is almost impossible for me
today to go into all of the details involved in the design ol such a coal
preparation plant. I am going to try to condense this and get down to

the basis of the design and that, of course, is the medium which the
condensed media processes depend upon. If there are any questions
after this meeting I will attempt to answer them. 1 cannot promise von
I can answer all'of them, because this is a definitely technical subject

and almost requires specialists on each detail and machine in the
process itself.

You'll discover good merchandise advertised in this good publication.
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HEAVY MEDIA COAL PREPARATION PLANT
DESIGN AND PERFORMANCE
By R. C. VVOODHEAD

McNally-Pittsburg Mfg. Corp.
Pittsburg, Kansas

The purpose' ol my paper is to discuss heavy media coal preparation
plant design and to state some of the principals involved in operating
characteristics and their application to practice.
The Dense Media separating process is indeed not a new idea. It
was tried more than a century ago and has been constantly improved
since the first, or nearly first dense media process experiment by Sir
Henry Bessemer. In its infancy, the process was used in the preparation
ol metallic ores more than in coal preparation. It was. however, con
stantly in front of the coal preparation engineers in their own testing

laboratories. It might be statetl that economical dense media application
has only been successful, particularly in Europe, during the last 15 or 20
years. Here in the United States it is more or less in its infancy, however
great strides have been made by American preparation engineers who
have designed and successfully operated some very excellent plants.

The development ol dense media plant design, its process and applica

tion, is well known and most ol the machinery units involved have
probably been used in different ways of mineral dressing for some
time during the past. A study of past records of the early plants show
that the separating performance and efficiency of these plants is inferior
to those of today, and were much more mechanically complicated. All
dense media plant designs of today indicate a trend toward simplicity.
It is much less complicated than it was in the early days and progress
has been rapid.
The development of the simplified and efficient plant is more likely
due to extensive stuclv and the application of sound engineering prin
ciples than to experimental scientific discovery. A dense media plant
is simply a single machine, compromising not only the separating vessel,
but the cleaning system for the liquid medium, which entails screening,
pumping, thickening, purifving, densimetric control and other smaller
details. Each of these problems is a study in itself. No one of them
separately is impossible or too difficult to solve, but it is safe to say, the
improper assembly of them would surely lead to a very inefficient plant.
The engineers and manufacturers of the United States are all working
toward a common end. Whenever a plant of this sort is studied and
Our Advertisers, who make this volume possible, mill appreciate your inquiries.
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designed by men of this profession or specialists in the field, they are

sure to conclude with an improved and a more efficient plant.

It is possible to design and build a very complicated plant, and it is
also possible to make that plant operate efficiently with the aid of the
expert who was responsible for its design. However, with the widely
varying coal mining methods in use in the United States today, a com
plicated plant is very likely to fail and require the expert's service to
re-adjust it. The plants of today are designed to operate more simply
and under a great number of variable conditions with a minimum of

supervision and maintenance.
One of the main objects is the selection of suitable equipment for

each process stage, to serve as an integral part of the whole circuit.

Basically, each of these stages is as important to a dense media plant

as the separating vessel itself.

In the design of a heavy media coal preparation plant, we should
first consider the separating vessel which is best adapted to handle the
feed to be separated. The primary problem of the dense media separat
ing process is to simulate, as nearly as possible, results obtained by

laboratory sink-and-lloat methods. At first it would seem the best process
is one in which a separation is made in a quiescent bath by means of a
salt solution or organic compound. With a properly designed separating
vessel, the medium then becomes the separator and if properly con
trolled, can be very efficient. Unfortunately, we encounter many difficul
ties in the use of such media. A true solution or organic compound
would result in a high cost of medium recovery losses due to evaporation

and absorption of the medium by coal and refuse and corrosion of equip
ment. The use of inorganic compounds, such as salt solution, present diffi
culties such as high cost of solution recovery, limitation to low density

separations and corrosion of equipment. The accuracy of separation is
also reduced by the increased viscosity due to dust pollution and the
dissolving of refuse, fire clays and slates.
If these drawbacks are enough to warrant the use of other material,
and they are, then we are confronted with other problems. An artificial
medium can lie prepared by using a suspension of finely ground heavy
materials. The application of this medium presents problems both in
the separation and the recovery of the medium solids. lonely ground
heavy material such as magnetite, spathic iron ore, mill scale lerrocilica,
limestone, flue dust and sand must be handled in such a manner that

they will not hinder separation by settling out too fast or become ex
cessively viscous.

Some processes use a medium composed of barytes and clay. In other
words, the suspension must remain stable in the bath long enough to
permit a density separation. This type of material definitely increases the
cost of the medium recovery circuit and also demands a finely ground
product for a suspended material.
Other processes, in order to reduce the cost of the medium recovery
system, and at the same time keep the viscosity down, have attempted
the use ol unstable medium materials in a suspension with water. The

application of this material involves still more complications, particu
larly when that medium is left in a quiescent suite for any length of
Our Advertisers arc our friends and fellow members. Consult them frequently.
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time. A certain segregation of medium must take place between the
upper and lower areas of the separating vessel. In other words, if the
material to be separated contains a near product or near gravity ma
terial, it would collect at an intermediate level in the vessel and prevent
the rise or Fall of the separating material. When this occurs, mechanical
means must he employed to remove the near gravity accumulated ma
terial. It is sometimes attempted by hydraulic currents. These mechanical
methods cause agitation and tend to depart from a true gravity
separation.
Most inventors are aware of this Fact and concentrate on reducing the
settling rates of the heavy medium and still reduce the amount of agi
tation. The settling rate of the heavy medium can be reduced by (a)
increasing the viscosity of the heavy medium, (l>) reducing the particle

size of the suspension material, and (c) reducing the density of the sus
pension material. It is obvious that any increase of medium viscosity
would reduce the separating precision. Whenever the particle size of the
suspension material is reduced, then the medium recovery circuit be
comes more costly and less effective. Therefore, by reducing the degree
of agitation and turbulence, we increase the cost of recovery of the heavy
medium as well as the viscosity of the bath. The high viscosity reduces
the settling rate of the heavy medium and at the same time reduces the
velocity, or free fall of the migrated material and so impairs the accuracy
of separation.

From the above it is then obvious that the design of the dense media
plant must revolve itsell about, not only the vessel, but the medium
recovery circuit and, if it is properly handled, the only control necessary
for a high efficiency separation is the control of the density of the
medium. We must therefore, design a plant with a degree of accuracy
and control almost impossible in other types of washers. For instance,
in jigs and launder washers, the separating factors are mechanical and
the density of the separation is controlled by many different mechanical
empirical adjustments. A good dense media plant is one in which the
separating material is passed through a dense or heavy medium without
disturbing its normal characteristics.

The suspension itself is a complex fluid. Contained in this medium
are finely divided solids of different characteristics, size ranges and
densities. The main constituent is, of course, the medium selected for the

separation, such as magnetite, mill settle, flue dust, etc., but all these
suspensions contain fine coal, (ire clay, shale, pyrite and other impurities
which are washed off of the coal as it leaves the separating vessel. In the
various coal preparation plant design problems, the properties of any
one suspension material remain relatively constant, but the contamina
tion of the medium varies considerably with the location. In other words,

we must design a regenerating system to control the constituents of
the medium.

There are two distinct types of regenerative systems employed in the
United States today. They both operate satisfactorily. One is the system
of magnetic recovery of the medium, and the other is the gravity, or free

settling. The magnetic process is more applicable to processes involving

the use of finely ground medium. Gravity, or the free settling process,
Play Ball with the Advertisers who play ball with you.
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is applied more frequently in the use of more coarsely ground mediums.
Most of the dense media plants today are used on the coarser fractions
of the raw coal feed and generally specify t/," for the bottom size. This
does not mean it cannot go lower, but the difficulties of medium recovery
are increased with the decreasing sizes.
It has been established that the cost of dense media plants is largely
dependent upon the amount of equipment used in the regenerative
system. This will vary according to the size consist of the coal to be
treated. We have learned dining the past few years that with proper
engineering of regenerative systems, the cost of this part of the process
can be considerably reduced. It stands to reason that the amount of
equipment involved in the regenerative system would depend upon the
volume of material in that system. In other words, it would be the
amount of dilute medium coining from all the rinsing screens.
Coal or refuse that has been separated in the bath or vessel, must be
sprayed and its adhering medium removed. The degree of removal of
this medium is naturally dependent upon the amount and type of spray
water used. If the volume of this dilute medium is due to the amount

of fresh water used, then it would naturally mean a large overflow out
of the plant. This overflow will of course, carry away medium material.
We can, however, control the rate of flow away from the plant by using
not only fresh water as a spray, but by returning a portion of the dilute
medium and another portion of the clarified water from a thickener or
settling cone. The best suggested method is then to use a primary wash
of a great deal of water, which could very well be dilute medium and
should remove the greatest portion of the adhering medium. To further
remove medium, we could employ a wash of clarified water. We have
not yet added fresh water to the plant. We can then, on our last spray
line, use a high pressure spray water system and remove the final traces
of adhering medium. This medium collected in a sump, compromises
the dilute medium in the dense media plant. It may be recovered, as
stated before, either by free settling or bv magnetic means.
The medium required lor separation in any one vessel is generally
of such volume that the greater portion of the medium in the circuit
must be recirculated through the separating vessel. The means of re
circulation varies with the process, however all of them employ a drain
age screen from which the medium is drained from the sinks or floats
through some small screen opening, such as 3/t mm, and that medium
recirculated through the bath or separating vessel without any dilution.

II the recirculation ol medium is accomplished by pumping it must
be done so that no dilution occurs as a result ol seal water.

It is obvious that any recirculated medium must be densimetrically
controlled. There are several ways in which the recirculated medium
may be out of balance. The first cause would be the entrance of water
in the vessel with the incoming Iced. The second would be improper
density of the make-up or return medium, and the third through
mechanical devices such as pump seals, etc.
II we are presented with the problem of pro-screening ahead of the
separating vessels, we generally use a wet screening method. With this
method we have a dilution of the medium in the bath due to the water
Our Advertisers are selected leaders in their respective lines.
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adhering to the coal. .Several processes have a means of density control
of this medium. One in particular employs a system in which a portion
of the recirculated medium is sent to a small secondary medium classify
ing cone. This cone will effect a partial thickening. The overflow, while
not completely clarified, is very much diluted as compared with the

thickened underflow and is delivered to a special mechanism which,
through a control apparatus, directs a portion of the diluted material
away from the bath circuit. It is possible to visualize a situation where
the make-up medium to the bath would be of a density great enough
to increase the specific gravity of the recirculated medium. When this
happens, the control apparatus, as explained above, instead of removing
diluted medium from the classifying cone, will direct clarified water
into the bath medium circuit to dilute it.
The above has been mentioned because of the cost of the medium

circuit. We must remember that in the design of the plant, not only

should it be flexible enough to handle a condition requiring cleaning
of the medium, but must also be relatively simple, easily controlled and
not too expensive.

Due to the physical and chemical characteristics of magnetite, it is
one of the best and most widely used mediums. Since it can be made
magnetic, it presents itself for the magnetic recovery circuit, and since
its specific gravity is so high, it can be used efficiently in the free settling
circuits. Due to the flexibility provided by the high density solid, it has
been most generally used, but some progress has been made in the use of
cheaper materials of lower density, and we expect more developments in
the next few years. The comparisons of high density solids has not yet
been made too clear, but should show in the relative cost of medium

loss processing and the flexibility of control.
There is a lot of discussion concerning the amount of medium losses
and a great deal of study is being applied to reduce these losses. In the
amount of medium lost, we should not only be concerned with the effi
ciency of recovery, but also with the durability of the medium. Suppos

ing there was no loss in the circuit, the degradation of medium solids
would ultimately change the character of the suspension to such a degree

that the separating vessel would become non-workable. It is, therefore,
necessary to reject a very small portion of these degraded solids, from
this standpoint it would appear that there is a definite minimum of
medium loss and it will be entirely different for different media. In the
relatively hard magnetic suspension materials, such as magnetite and

ferrosilicon, the rate of sliming and degradation is correspondingly low.
Some of the non-magnetic suspension materials used are more friable,
but they are necessarily recovered by gravity settling methods which

provide continuous purge of the system by permitting the finest slimes

to escape with the final plant effluent It would probably be safe to say
the tendency today is to rely, not so much upon the physical type and
characteristic of a particular medium solid to produce a given type of
liquid medium, but rather to adjust a regenerative system to suit the
cricuit in which it is used. It is obvious then, the type of medium selected
governs the design of the medium recovery circuit.
Advertising in this volume makes it possible to print it. Patronize our Advertisers.
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We must, of course, consider die type of bath to be used. The bath,
or separating vessels, fall into two classes. The deep class, which con
tains a large body of liquid in which the separation occurs in a central
/one more or less vertical, and the effects of displacement smoothed out
in the large space available. The small volume vessels are designed for
a more effective horizontal separation occuring progressively as the coal
advances and tends to use a given volume of medium more effectively.
There are many different factors of the two types apart from the actual
size, including different methods of handling middlings and sink and
float products. The capacities for nearly all types of bath are based
upon the surface area provided for the floats. We know that, in float and
sink tests, a piece of shale can become trapped in a layer of floats when
this layer has a thickness of several particles. We refer to this as mechan
ical entanglement. If a large size range is to be treated, we see a big
difference in the density between the coal and the top liquid.
Another important factor is the introduction of the coal into the
bath. If we place raw coal carefully on top of a layer of floating coal,
the fine shale particles and all sizes of light shale will have little oppor
tunity to become disengaged from the upper portion of the floats. It is
important then for the coal to be placed where no material is being
floated. The capacity for any one machine varies, depending upon the
velocity of the removal of float coal and the amount of medium in
the circuit.

The selection of pumps, or other means of handling fluid containing
large or small portions of the medium must be considered. The quantity
of heavy medium circulating through the baths varies considerably and
the pumping of such quantities of abrasive material presents a problem
of wear and tear. Centrifugal pumps of the Wilfley type are used success
fully in the recirculation of the lieavy medium because of their mechan
ical seal gland. A great number of dense media plant designers use air
lifts wherever possible. It is, of course, not possible to use them on all

of the medium handling circuits, since they are more suitable for large
quantities and low heads due to the head room requirements. The
arrangement of the pumps should be considered to avoid a waste of
power. Dense media, of course, required more power than water, under
equal conditions.
It is then necessary to go into the problem of bath location to reduce
the amount of equipment to suit pump arrangement. The pipe lines in
the plant coming from all machines and pumps, particularly those
handling heavy medium, must always be installed on a slope in order
that the medium will not settle out and plug the pipe. Any valves used
in these pump lines or pipes should be selected to give as nearly as pos
sible, a straight, through passage, such as the rubber diaphram or pinch
type valve.

It is impossible to discuss in a short time all the factors dealing with
dense media plant design, but in short, we might say the character of
the medium influences the bath design and dictates the design of the
medium purification system. It should he remembered the dense media

plant is being installed to simulate actual laboratory sink float processes
and do so efficiently and economically. The medium, when properly conEstablish
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trolled, is of course a perfect separator, and if the plant is well designed,
a high efficiency of performance can he expected.

Chairman Morris: Are there any questions that you gentlemen would
like to ask Mr. Woodhead? If not, thank you very much, Mr. Woodhead.
Proceeding to the next part of the program, we have a series of papers
discussing the methods and economics in the recovery or marketable
materials from cleaning plant rejects. The first one in this scries is a
paper entitled "Control of Air and Stream Pollution by Fine Coal and
Sulphur Recovery," and it will be presented by Mr. Louis C. McCabe of
the U. S. Bureau of Mines, Washington, D. C. Mr. McCabe.

liuxer meets Seller hi the buck of this book.
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CONTROL OF AIR AND STREAM POLLUTION
BY RECOVERY OF FINE COAL
AND SULFUR

By LOUIS C. McCABE
Chief, Fuels and Explosives Division. Bureau of Mines
United Slates Department of the Interior
Washington, D. C.

Increasing attention is being given to problems of air and stream
pollution arising from coal-mine wastes. Coal and pyrites discarded in
gob piles or in washery refuse may be the source of air and stream polution or both. Finely divided clay from mining or washery operations
also may be an additional source of stream pollution.
Sulfur in coal occurs as a sulfide of iron, known as pyrite, marcasite,
iron pyrites, "fool's gold." or sulfur balls. In the presence of water and
oxygen, the sulfur is oxidized1 and. still in combination with iron, dis

solves in the water as ferrous sulfate or copperas. Under certain condi
tions the ferrous sulfate is further oxidized to ferric sulfate. The iron

is then partly separated as a brownish-yellow sediment, and sulfuric acid
remains in the water. Where there is chough limestone in a region, the
acid is neutralized almost as rapidly as it is formed, and the water flow
ing from a mine or the gob pile is neutral or alkaline. Where clays,
sandstones, and shales predominate, the waters are usually acid and
have no neutralizing effect on pyrite found associated with the mine
refuse. Under these conditions, sulfuric acid will be discharged to the
stream. When enough sulfuric acid is present to make the stream
strongly acid, fish cannot utilize the oxygen from the water and die of
suffocation, and plants and microscopic forms of life cannot survive in
such water. When the microscopic forms tire lost, a stream loses its power

of self-purification. Unless treated, acid waters cause corrosion of piping,

pumps, boats, bridges, and industrial plants, and domestic and industrial
water supply may require additional treatment.

Mine refuse containing pyrite and coal is susceptible to spontaneous

combustion, particularly when it is stored on the surface in a manner

that permits segregation. When firing occurs, sulfur in the pyrite is

oxidized to sulfur dioxide. In the atmosphere some of the sulfur dioxide
may be further oxidized to sulfur trioxide, which combines with

moisture in the atmosphere to form sulfuric acid. The acid particles
form the fog that at times arises from gob piles or refuse banks. The
'"Pilot Plant Study of Neutralization of Acid Drainage from Bituminous Coal Mines,"

Commonwealth or Pennsylvania, Dept. of Health, Apr. 1951
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air-pollution problem in mine waste fires is then one of sulfur dioxide,

sulfuric acid, and, when the coal present is binning, smoke.

In Allegheny County and throughout the Appalachian coal mining
area generally, gob-pile fires are receiving considerable attention, be

tween 20 and 25 fires are burning throughout the area, and hundreds of

others take fire from time to time. There are numerous records of refuse

piles that have been dormant for 20 years, suddenly igniting. Consider

able success has been experienced by some mining companies in deposit
ing mine waste horizontally and then compacting it with a bulldozer or
trucks. In such cases the edges of the piles are sealed Irom exposure to

the atmosphere by earth. This materially reduces acid release to streams

and effectively prevents spontaneous firing of the deposit.

Tom Wurts, Air Pollution Officer of Allegheny County, sent question

naires to coal-mining companies throughout the United States. The re

turned questionnaires from companies in Pennsylvania reporting on 383
piles showed that II percent were burning and 22 percent had burned

out. Only ."17 percent were not burning at the present lime. The question

naires from out of the Slate reporting on II!) gob piles showed that 26
percent were burning. 18 percent had burned out. and 56 percent were

not bun ling.

More attention has been devoted to controlling the How of silt from
the mine to streams in the anthracite region than anywhere else, because
it was far more serious there than elsewhere. The problem now appears
to be well under control in the anthracite region, and attention is being

given to the bituminous-coal silt problem.
Air pollution is generally considered a local problem and subject to
such regulations as the local authorities may adopt. Pennsylvania now
has State-wide legislation for controlling atmospheric pollution, but this
is the exception.1 Stream pollution is controlled through a number of
interstate agreements, each compact embracing a river and its tributaries.
The Ohio River compact is one with which you are familiar.
Since fune 1918. the Federal Government has been in the waterpollution-control picture.' Public Law 845, passed by the 80th Congress
is an act to provide for water-pollution-control activities in the Public
Health Service of the Federal Security Agency.

This law emphasizes the primary responsibility of the State govern
ments in regulating stream pollution, but it also recognizes the interstate

scope of many pollution problems and the need for financial and tech
nical aid in many parts of the country.

basically the law contains provision for.

(1)

The development of comprehensive programs to prevent or
abate pollution.

(2)
(3)

Research in the whole field of water-pollution control.
Construction of sewage and industrial treatment plants.

(4) Financial and technical aid to Slates, interstate agencies and
municipalities, and technical aid to industry; and

Teller, G. and Newman, J., "Industrial Waste Treatment," Industry and Power,
| nne. 19".I
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Abatement of pollution in interstate waters through legal pro
cesses where needed.

The law also empowers the Federal Government to order the abate
ment of pollution in interstate waters when it creates a nuisance or

health hazard in the adjoining State and to support that order with

legal .action if the occasion arises. The State's authority in this field is
carefully protected, and no action can be taken without the consent
of the proper State authorities.
The coal-mining industry is thus confronted with the air-and-strcam-

pollution problems. Where control measures are required, they are
certainly less onerous if they can be made to pay their way or at least a
part ol their way. The only possibility of attaining this —so far as the
coal industry is concerned —is by the recovery of pyrite, which may be
utilized as a source of sulfur, and through the recovery of fine coal.
The United States consumed about 1,741,000 long tons of sulfur in
1951.' In the form of sulfuric acid it was primarily used for fertilizers,
chemicals, petroleum refining, paints and pigments, rayon and film,
dyes, and iron and steel. In the nonacid uses, it was consumed by the
pulp and paper industry, industrial explosives, rubber, chemical, and
in miscellaneous categories. A recent projection of sulfur demand to
1975 shows an increase to an annual consumption of 9,872,000 long tons.
This forecast supposes a 150-percent increase in the use of sulfuric acid
in fertilizers, 200 percent in chemicals, 100 percent in rayon and films,
100 percent in rubber, and 100 percent in chemical and allied uses.
Native sulfur and pyrites supply most of the sulfur used in the world
today. The remainder is obtained from fumes of zinc, copper, lead, and
nickel smelters, from sour natural gas (containing hydrogen sulfide),

from industrial gases (at oil refineries, coke ovens, etc.), and in Europe
from anhydrite. Pyrites are recovered not only from pyrite tleposits that
consist mostly of iron sufide minerals, but are also recovered as a by
product from different types of metalliferous deposits and from washing
coal.

It is generally agreed that there are ample reserves of sulfur-bearing
minerals in the United Slates and the rest of the world to supply any
probable future demand. However, the bulk of these reserves is con

tained in deposits that have not been economically workable owing to
availability of cheaper high-grade sulfur. Various processes for treating
the marginal sulfur sources arc available, and further technologic im

provements are in progress. The problem therefore is primarily eco
nomic, as ample supplies can be obtained if prices advance sufficiently to

allow profitable operation of the marginal sources.
Mine or washery refuse may contain 5 to 15 percent sulfur. It occurs
as organic sulfur, which is combined with the coal substance, sulfate

sulfur and pyrite. The pyrite may be present as nodules (sulfur balls)
which caii be hand-picked from the refuse relatively free of coal and
shale, or it may occur as plates or disseminated through the coal as
microscopic particles. The sulfur market requires that pyrite be essen
tially free of foreign material—for sulfuric acid manufacture the carbon
content may not exceed 5 percent.
'Sulfur and Pyrites, V. S. Bureau of Mines. 1950.
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Sulfate sulfur most commonly occurs as calcium sulfate or gypsum
plates or as crystals in the solid coal. Most freshly mined coal contains
only small amounts of sulfate. Pyrite sulfur is the most common form,
although organic sulfur predominates in some coals. In mechanical con
centration of pyrite, the sulfate and organic sulfur are discarded. Thus
it is possible that half or more of the total sulfur is not available in this
method of recovery.
Until a few years ago the Midland Electric Coal Co. was using a
small Vissac jig at Atkinson, 111., to recover pyrite. When the new clean
ing plant was put in operation in 1949, the equipment for pyrite recov
ery was removed.

Before the war, the Peabody Coal Co. recovered nodular pyrite from
mine refuse at Taylorvillc. The refuse was run through 114-inch trom
mel screen, and the pyrite was then picked front the oversize material
as it passed along a belt.
Early in 1951 a froth-flotation plant was placed in operation by the
Island Creek Coal Co. at I lolden, W. Va., to recover the minus-28-mesh

coal that formerly had been discharged into the creek. About 250 gallons
of slurry per minute, containing 19-20 percent solids, is processed in
six 44-inch-square cells. The froth is dried in a vacuum filter and the
filter cake added to the coarser coal. The tailings from the froth flotation
machine may be discharged into the creek or the water recovered in a
settling pond. About 7V5 lons Per hour of metallurgical coal is being
recovered that heretofore had been wasted.

The sulfur in coal may be convened in properly designed furnaces
to hydrogen sulfide, as is done in coke-oven practice or in a reduction

furnace to elemental sulfur. Some experimental work is being done from
the chemical-engineering approach at this time. It is expected that, when
the refuse is crushed to a size that may be kept in suspension in a fluid-

i/ed bed and burned, the coal present will supply the hydrogen and
heat for the production of hydrogen sulfide. The H.S may then be

processed further to sulfur or sulfuric acid.
There is considerable interest in the recovery of sulfur dioxide from

power-plant stacks by ammonia scrubbing to produce ammonium sul

fate, sulfur dioxide, or sulfuric acid. With the control equipment now

available, this process may be economical for large coal-burning plants.
In that case, high-sulfur coals might conceivably be in demand.
The economics of fine coal recovery is more easily assessed where silt
ing of waterways is involved. Spiral concentrators, flotation units, hydro-

separators, and other types of equipment have been used successfully in
recovery. The reclaimed coal may be dewatered in dcwatering basins
by stockpiling with vibrating screens, centrifuges, or heat drying.
The economics of sulfur recovery from coal is determined by freight

rates and the going price of native sulfur on the Gulf coast. If a mine is

so situated with relation to a community that air-and-strcain-pollution
control is necessary, every possible means available should be employed
to make treatment pay its way. At this time it is possible only to recom
mend a thorough investigaion of the raw materials and the technology
available to provide a reliable cost estimate of any air or stream-pollu
tion program.
Oicr Advertisers are our friends and fellow members. Consult them frequently.
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Some of the other authors on this Symposium will go into these
methods of extracting the coal and pyrites. I think methods of one sort
or other are available to us when we come to the problem of air and
stream pollution but. as I said in the paper, the economics of the matter
is rather complicated. At the present time sulphur is selling at S26.0I) a
ton on the Gulf Coast, and then added to that you have the freight rate.
For instance, in California the freight rate is $8.00, So that gives them
a S'M.OO sulphur price to work against, so then it becomes a matter of
assessing whether or not there is a going price in the given market area.
It is one that needs evaluation for any particular spot, and obviously if
you arc near the centers of big sulphur areas it is going to be more im
portant to you than if you are removed from the sulphur market.
Thank you.

Chairman Morris: Does anyone here have any questions he might
wish to ask Mr. McCabc at this time? If not, we will proceed to the next
paper on this Symposium which is entitled "Fine Coal Recovery by
Tabling and Flotation." It will be presented by Mr. Raymond Kloeppcr
of the United Electric Coal Companies, DuQuoin. Illinois. Mr.
Kloepper.

Play Ball with the Advertisers who play ball with you.
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RECOVERY OF FINE COAL BY FLOTATION
AND TABLING
By RAYMOND P. KLOEPPER

United Electric Coal Companies
Fidelity Mine
DuQuoin, III.

Froth dotation is commonly described as the separation of mineral

particles from each other in a liquid pulp by means ol air bubbles.

Ihis science of flotation has heen practiced for less than fifty years. Coal
flotation lor recovery of lines had its infancy in European' countries
with plants in the United States being developed during the last 10-15

years. I he post-war period has seen a tremendous expansion of coal

dotation not only in the United States but world-wide.

The purpose of my paper is to give you a resume of the coal dotation

plant located at the United Electric Coal Companies" Fidelity Mine,
DuQuoin, Illinois - to our knowledge, the only one in the North

Central States.

During the course of 17 years ol washery operation, some two million

tons ol slurry have accumulated. Sludge disposal area became a problem

as well as the possible economy involved in recovering a waste product.

A thorough sample of the entire slurry pond was taken and sent to "The

Denver Equipment Company."' who did the original pilot plant testing;

following which a contract was lei to the Western Knapp Engineering

Company lor construction of a froth dotation plant.
Our installation consists of a floating dredge located some 1200' from

die mine washery. the dotation pant itself —adjacent to the washery
and a filter plant for processing the clean product located at a stockpile

area beyond the washery. A second source of feed being tried at this

time is a direct current washery sludge pumped lo the dotation plant
as the underflow of an 80 foot Dorr Thickener. Future plans for a 21
hour operation include a direct washery feed on the first shift and
pond reclamation with the dredge on the second and third shifts.

An eighth inch Morris pump is mounted on the 12' x 34' dredge for
pumping 60-70 t.p.h. of slurry at 15-20% solids through 1200' of 8"

last iron pipe— the vertical lift to the plant being .'10'. Pontoons support

a lighter spiral steel pipe with flexible hose connections from the bank
to the dredge. These same pontoons also support a 1100 volt (able which

powers the dredge. A Friday winch provides power lor mobility as well
as control of the cutting boom with its fivc-bladed. two toot, rotating
cutter. Winch cables anchored to stations to the right and left of the
Our Advertisers m<- selected leaders in their respective lines.
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Tho Dredge—The 8" discharge line can be seen floating on pontoons on the extreme leftpart of the cutter blades can be seen just above the water level in tho foreground.

dredge make the swing or dredging arc possible. Alter a 3-4' arc has been
cut to a deptli of 8-9' feet, two 8" spuds, mounted at the stem of the
dredge, raised and lowered alternately, "Walk" the dredge into the next
arc of slurry.
"The Flotation Plant"

The size consist of our slurry necessitated tahlcs in addition to our

notation cells, for preparing a complete product. A representative size
consist of the entire slurry pond is as follows: plus 10 Mesh—32%:
10 x 48 Mesh—45%; and minus 48 Mesh-23%. As the 35% ash feed
enters the plant it first passes over a •>' x HI' Robins, double deck, gyrex
vibrator. The oversize, pins :/8", goes to an American Ring pulverizer
in closed circuit with an elevator and the gyrex screen. The oversize on

the lower deck, %" x 2 nun. is sent direct to one 08' x 14' Wilfiey con
centrating table.

Diaphragm Pumps
All the minus two millimeter material is sluiced to a 50' Wemco

thickener. Two Denver duplex diaphragm pumps remove the thickener
underflow at 35-40% solids, while some slimes are removed in the overHow and go direct to final tailings. A 0" Wemco pump sends the pulp

to a splitter hox for feeding two parallel cleaning circuits of jigs, con
ditioners and llolation cells.

In each parallel cleaning circuit a 24" x 30" Denver duplex mineral
jig removes much of the calcite, sand and pyrite and is in reality the
first major cleaning unit.
You'll discover good merchandise advertised in lids good publication.
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The Flotation Plant-the elevated lino on the extreme left is the feed line from the dredge
as it comes into the plant. The tank on the left is the 50' thickener mentioned in the text.

A 6" quadruplex Denver Adjustable Stroke Diaphragm Pump in Action"
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"Agitator and Conditioner"—note the layer of froth on the surface.

The West Bank of Eight Denver No. 30 Sub-A Cells in action at the United Electric Coal
Companies, Fidelity Mine, Du Quoin, III.

Our Advertisers me our friends mid fellow members. Consult them frequently.
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A cross-section of a Denver Sub-A Cell in action. Note the impeller
with the hood plcle immediately above it in Zone I. the Agitation Zone.
The feed or middling return pipe may bo seen in the lower right corner
of Zone II, the Separation Zone. The Concentrate Zone is where the

coal-laden froth collects and is removed by the paddle located in the
upper right corner.

The Conditioner

The jig overflow discharges into a 10' Wemco agitator for condition
ing the feed prior to its entrance into the flotation cells. Before effective
flotation can take plate a difference must be established between the coal
and the gangue. Nature has provided a difference in that coal has a

greater affinity for the conditioning agent than the gangue. This differ
ence of wettability leaves each particle of coal filmed with kerosene
after thorough conditioning and the gangue merely wet with water.
Some bother, a mixture ol pine oil and methyl amy] alcohol, is also
added in the conditioners.

Fidelity Flotation Cells

Each flotation bank consists of eight No. 30 Dcnver-.Sub-A cells of
100 cu. ft. capacity per tell. The pulp, from the conditioners, enters
cell No. 7 and Hows in succession to cell No. I where the tails are dis

charged, 'flic cell mechanism consists of an impeller and hood plate

which set the entire pulp, reagents and forced air into motion.
Play Hull with the Advertisers who play ball with you.

P R () C E E D I N C, S

70

O F

T II E

ATMOSPHERIC
AIR

Cross Seclion ol a Denver "Sub-A" Machine showing the pulp (low
between cells and aeration. Sand, pyrite, calcite, etc. remain in the
bottom section of the cell while the conditioned coal particles rise to
the surface.

Thousands of small air bubbles, filmed with the frothing agent, rise
to the surface with the fine coal attached. The theory —"a relatively

huge air bubble picks up a relatively .small piece of coal" has been
Changed
to—*' a relitlively
relatively large piece of coal is picked up by many relatgetl to—"

lively .small air bubbles."
The final concentrate from cell No. 7 is raked oil by paddles into a
launder for transfer to our filler plant for drying. The concentrates
front cells No. 5 and No. f> are recleaneil in No. 8, the concentrate of

which is also final produci. Cell No. (> receives the concentrates from
Nos. 1, 8, 2 and 1 for recleaning. Additional bother and collector are
added at various points in the cleaning circuit since "Stage addition of
reagents" hits proven more effective.
Pinal cell tails, including some clay, fine pyrite, sand and coarse coal

are dewatered and then washed with sprays on a I' x 10' Robins Eliptex
Dewaterizer equipped with a 28 mesh wedge wire screen. Extremely
fine sand, pyrite and clay go to final tails in the underflow from this
unit. Fresh water is added to the oversize (2mm x 28M) thence to a
pulp distributor lot distribution to three 6' x II' Willlcy concentrating
tables.

The concentrate from these three tables joins the concentrate from
Our Advertisers are selected leaders in their respective lines.
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Photo of o single cool-laden bubble magnified 83 limes—taken by R. H. Spedden of M.I.T.

the primary table which cleans the %" >: 2mm size and is pumped with

a A" Morris pump to our filter plant.
The Filler Plant

In the filter plant a 5' \ 16' Allis Chalmers low-head vibrator,

equipped with 28 mesh screen, receives the table concentrate for de-

watenzing and discharging product to the stacker conveyor for stock

piling.

The cell concentrate comes through a separate pipe to a splitter for

feed to two 6' eight-sector Eimco disc filters. When a vacuum of 20" is
maintained, a cake of cell concentrate with 15% surface moisture re

sults. Further moisture reduction takes plate upon stockpiling. Finding

desirable filter media has been quite a problem but we have found a

combination of thick twill and saran effective and arc currently experi
menting with nylon and orltm.

The vacuum system for each filter consists of a (<)" x 22") lngersollRand vacuum pump and snubber, a filtrate tank, moisture trap and a
2" Jennings filtrate pump. A Roots Blower in circuit wtih the filter

provides air pressure for inflating the filter bags just prior to discharge
of the dried cake. Colloidal material and water are drawn through the
filter bags into the filtrate tank for removal to final waste by the Jen
nings pump.

Advertising in this volume makes it possible to print it. Patronize our Advertisers.
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The Filter Plant—The stacking conveyor and stockpile of cleaned slurry appear at the left.
The "Bomb-like" units above the building are moisture traps for the vacuum system.

The dewaterized table concentrate and filtered cell concentrate both

discharge into a common conveyor lor removal to a stockpile or either
direct loading to the washery. A two yard Sanerinan Drag moves any

stockpiled material to a loading hopper which discharges onto a Merrick
Feed-O-Werght with variable loading rale of 15-175 t.p.h. A second
Might conveyor transports the weighed slurry to the washery for loading,
at approximately 40 tph average —the ash being 10-11%:
Constant feed control is provided by a Gage-iron mounted on the
dredge. It consists of electronic instruments, including a Geiger Counter,

actuated by the gamma rays emitted from a radium source mounted

on the dredge discharge line. The variations ol solids in the line limit
the amount of gamma ray penetration which variation is indicated on
a dial mounted near the operator.
The cleaning costs per ton of slurry exceeds somewhat the cost of
cleaning the coarser sizes in the main preparation plant but the absence
of drilling, shooting, overburden removal, loading and transportation
co-as well overcome ibis difference. Special customers using pulverized
fuel provide the main outlet lor the flotation plant product.
Coal flotation is yet in its infancy in the American coal fields but
there is little doubt that it has great potentialities. A consistently clean,
low-ash. line coal is gradually overcoming the former sales resistance to
liner sizes.
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Chairman Morris: Is there any question that anyone would like to
ask Mr. Kloepper? II not, we will go on to the next paper, which is
entitled "Recovery of Ryrite from Coal Cleaning Plant Rejects." This
will be presented by Mr. Elmer Citron, Pittsburg & Midway Coal Min
ing Company. Pittsburg, Kansas. Mr. Citron.

Mr. Citron: Mr. Chairman, Members ol the Illinois Mining Institute,

and V'isitors: This too is pretty much of a technical paper and I do
not intend to go into all of the phases of this particular problem. What
I am going to cover here is just going to be the processing equipment
that we used in recovery of pyrites from our operations plant.
Now, 1 do not intend to go into the chemical phases of the recovery

ol pyrites at all because time does not permit us to carry on the long

discussion that would be necessary and 1 am not capable of going into
the chemical phase of it. I am mostly interested in the processing equip
ment itnd ol it anyway.

Buyer jneets Seller in the back of this book.
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THE RECOVERY OF FINISHED PYRITE
FROM MINE REFUSE

By ELMER II. CITRON
Pittsburg & Midway Coal Mining Company
Pittsburg, Kansas

The Pittsburg & Midway Coal Mining Co. started their experiments
some time back in the year of 1926. They, as well as probably every
other coal operator, was aware of the general problem of "Refuse Dis

posal" and of the fact that valuable materials, pyriie and coal were
contained in the refuse.

They were likewise aware of the desirability of devising some means
whereby these valuable substances could be recoverd, which would

solve "if realized," the refuse disposal problem at least to sonic extent.
A small pilot plant was constructed during he year of 19.43 and was
operated over a period of more than one year. This test or pilot plant

included experimenal jigging and concentrating means that permitted
the application of previously acquired experience. The testing included
studies of the refuse and pyritc at several major producing mines;
studies of various types of equipment for concentrating the pyrite; and
finally to handle fifty tons of mine refuse per hour, in which all the
experience of years of research, study, and developing was incorporated.
A plant was then designed and built to treat coal mine refuse and
to recovrer therefrom marketable coal and a high grade finished pyrite,
which was put into operation in the middle part of the year of 1936.
This plant furnished a good grade ol coal and high grade pyriie, the
pyrite being sold to the Monsanto Chemical Company, located in east

St. Louis, Missouri, producers of sulphuric acid.

The plant was in continuous operation from 1936 till December of
1939 when the plant was practically shut down in order to discontinue
temporarily the shipment ol pyrite lo the customer, the Monsanto

Chemical Company, who had to make major repairs to their plant
equipment.

This plant received coal mine refuse resulting from hand-picked
mined coal and other treatments in a great variety of sizes, some of which
were quite large and more or less intimately associated with valuable
pyrites and other impurities which are valueless, such as stone, slate,
clay, and the like, as well as some very fine powdered coal which is of
little or no commercial value.

The mine refuse was first crushed (rather than ground) in a scries
of crushers which progressively reduced the larger lumps of material.
Value is apparent in the merchandise of our worthy Advertisers.
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first to approximately (our indies in size, then to approximately two
inches in si/e, then preferably to one and one-half inches, then to one
inch, and finally to approximately three-eights of an inch. This exact
graduation is not essential but it is important to gradually and pro

gressively reduce the size of the larger particles in the refuse to approxi
mately three-eights of an inch.

By thus crushing rather than grinding the materials, the amount of
finely pulverized coal is held to a minimum.
When the refuse has been crushed to pass an approximately three-

eights of an inch screen, the refuse is washed and dewatcred. and sub
jected to any suitable gravity separating means whereby the coal is
separated from the refuse. There was thus obtained a commercial coal
superior to, and on the market successfully competing with, bituminous
coals.

The gravity separating equipment used was that of a well known
coal jigs, from which die coal was discharged from the jigs as tailing.
The remainder of the material from the coal jig constitutes bed draws
and hutch ol the coal jig.
Such bed draws and hutch materials was then passed to a screen

having a screen cloth of approximately three-eights inch opening and
all of the over-size from the screen was ground and again passed over the
same screen in a close circuit.

All of the through or under-size material from the screen was con

veyed to an automatic dewatering cone, the overflow material from the
cone was passed to wasie and the underflow material was fed to a wellknown "rougher" pre-jig.

The tailings from this jig was conveyed to waste, while the hutch
and bed draws from the last cell of the rougher jigs, which is commonly

known as a middling product, will ordinarily require finer grinding to
enable any intimately associated coal and pyritc to be separated.
This reground hutch and bed draws from the last cell of the rougher
jigs, together with the bed draws and hutch from the other cells of the
same rougher jigs, were then passed to an automatic dewatering cone,
the overflow from this cone is passed to waste and the underflow is fed
to cleaner jigs.

The products thus fed to the cleaner jigs from the dewatering cone
consists essentially of pyrite, and the cleaner jigs serves to concentrate
this pyrite.

It was generally found that the bed draws and hutch from all but the
last cell of the cleaner jigs were a high-grade pyrite, and the product
from these cells was passed to storage.
The hutch from the last cleaner jig cells was returned to the auto
matic washing cone and then again fed to the cleaner jigs while the bed
draws of the cleaner jigs were too coarse and was reground to insure
that the product be approximately three millimeters in size, and then
likewise returned to the automatic dewatering cone and from the cone
was again fed to the cleaner jigs.
The tailing from the cleaner jigs was then conveyed to still another
dewatering cone, and the overflow from the cone was passed to waste
Our Advertisers make it possible to publish this volume — give them a "break."
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while the underflow from the (one was fed to an elevator which dis

charged onto a screen having a screen doth of approximately 2 mm.
opening.
You will note that the cleaner jig cells produce three products:
1. Finished pyrite concentrates from the first three cells.
2. A middling product from the bed draws of the last cell which
was reground and repassed to the cleaner jig cells.
3. A tailing product which was reground to a table size. This table
size, reground product consists very largely of a fine pyrite.
The thins or undersize material from the screen mentioned above was

sluiced to a pump sump, and then pumped to a hydraulic classifying
cone and from the cone to a distributor which split the fed to a series
of coarse sand concentrating tables, three in number. The overflow from

this hist mentioned hydraulic cone classifier passed to a second hydraulic

(one classifier, and from this (one to a distributor which in turn split
the led to a series of fine sand concentrating tables—two in number.

The overflow from this last mentioned hydraulic classifier cone is passed
to waste. It will be seen that these two sets of tables, five in number, pro
duce two products:

I. A tailing which is passed to waste.
2 A more-or-Iess dirty nvrite concentrate or middlings.
This dirty pyrite was delivered to a cleaner table which produced a
fine finished pyrite concentrate which was preferably delivered to storage
along with the pyrite concentrate from the cleaner jig cells mentioned
above.

The diagrammatic flow sheets that are being passed out will show in
more detail the steps employed in separating the coal and the pyrite
from the coal mine refuse.

Referring lo the diagrammatic flow sheet, we will begin at the upper
left-hand corner which shows the coal mine refuse, of large, small, and
intermediate sizes, delivered from the railway car No. I to a hopper

No. 2: from this hopper No. 2 the refuse is withdrawn by an apron
feeder No. 3, which is driven through a variable speed transmission so

as to permit regulation of the tonnage feed to a pan conveyor, No. 4.
This conveyor, No. I. discharges into a single roll coal crusher, No. 5,

by which the material here is crushed to a size of approximately three

and one-half or four inches. From this crusher, No. a, the material is

delivered to a bell conveyor, No. 6, which transports the product to a
storage bin, No. 7. The product is withdrawn from the storage bin.
No. 7, by an apron feeder, with a vari-speed drive, No. 8, which dis
charges the product onto a scalping screen, No. 9, having a two and
one-half inch opening screen jacket. The oversize from the screen, No.

9, passes to a jaw crusher, No. 10, set to produce a product approxi

mately two and one-half inches in size.
Flic undersize or thrus from the screen, No. 9, joins the thrus of the

jaw crusher, No. 10, and they pass to a spaced crushing roll. No. 11, set
to crush the material to approximately one and one-quarter inch in size.
The thrus from this spaced crusher roll. No. 11, are taken by an elevator.
No. 12, and delivered to a finishing screen, No. 13, that had a screen
you'll discover good merchandise advertised in this good publication.
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cloth equivalent to one and one-quarter inch. The oversize from this
finishing screen. No. IS, passes to crusher rolls. No. 11, from which the
material after crushing is delivered hack to the elevator, No. 12, and
then over the finishing screen, No 18, again. All of the thrus from the
finishing screen, No. 13, pass to a dewatering cup elevator, No. 15. The

overflow of the elevator, No. 15, passes to waste, while the dewatered
product is elevated and delivered to two coal jigs. No. 16, consisting
of a series of cells, eight in number.

The tailings from these coal jigs consisting of finished coal which
passed to a dewatering drag, No. 17, by which it is delivered either to
storage or directly to railroad cars, No. 18.

The hutch products and bed draws from the coal jigs. No. 16, pass
to an elevator, No. 19, by which they aie delivered to a screen. No. 20.
with a screen cloth of approximately three-eights inch opening. The
oversize of screen No. 20, is reground by passing through grinding rolls,

No. 21, and the thins from the grinding rolls are again passed to the
elevator, No. 19. The undersize from the screen, No. 20. is passed to
a dewatering cone, No. 22, and the overflow from the cone is passed to
waste, and the underflow from the cone is fed to the pyrile rougher jigs,
No. 28. The rougher jigs, No. 23, consist of two in number, which pro
duce three products:
1. Tailings.
2. Bed draws and hutch products from the first three cells of the jig.
3. The bed draws and butch from the last cell, which is normally

middling product, requiring additional grinding to disassociate
any coal that may be adhering lo the pyrite.
This middling product is passed to the elevator, No. 21, and delivered
to the screen, No. 25; with a screen cloth of approximately 3 mm. open
ing the oversize of this screen is reground by rolls, No. 26, the thrus of
which are returned to the elevator, No. 24.

The undersize from the screen, No. 25, joins the products from the
first three cells of jig, No. 23. The tailings from the rougher jig. No. 23,
passes to the waste disposal pile by way ol the dewatering elevator, No.
27, and belt conveyor, No. 28.
The undersize from the screen, No. 25, joins the products from the
first three cells of jig. No. 23, mentioned above, and pass to elevator, No.
20, by which the product is led to an automatic dewatering cone. No.
30, the overflow from the cone is passed to waste and the cone under
flow is fed to a series of pyrile cleaner cells, No. 81.

The cleaner jigs, No. 31, two in number, produce three products:
1. A tailing product.
2. A finished pyrite concentrate from the first three cells.
8. Middling products from the bed draw of the fourth cell. This

middling material is somewhat coarse and requires regrinding
and is passed to elevator. No. 2-1, over screen No. 25, and grinding

rolls, No. 26, just mentioned.

The finished pyrite from the first three cells of the cleaner jig, No.
Our Advertisers, who make this volume possible, will appreciate your inquiries.
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SI, passes to the dewatering drag, No. 32; here the finished pyrite con
centrates arc clewatered and discharged into railroad cars. No. 33. the
overflow of this dewatering drag going to waste. The hutch products
from the fourth cell ol the cleaner jigs is circulated back to elevator,
No. 29.

The tailings product from the cleaner jig. No. 31, are conveyed to

a dewatering cone, No. 31; the overflow from the cone, No. 31, is passed
to waste and the cone underflow is fed to elevator. No. 35, then to the

vibrating screen. No. 36, with a screen cloth of approximately 2 nun.
opening. The thins from the screen just mentioned are of a size suit
able for tabling. The oversize from the screen is conveyed to grinding
rolls. No. 37: here they are reground and again passed by way of eleva
tor, No. 35, to screen. No. 36, mentioned above.

The thrus of screen No. 36 pass to the sump of pump No. 38. Merc
they arc (jumped to a hydraulic classifying cone. No. 39. The spigot
product of this tone, No. 39, just mentioned is split by means of a dis
tributor to three coarse sand concentrating tables. No. 10.
The overflow of the cone. No. 3!), is passed to a second hydraulic
classifying cone, No. II, and the spigot product of this cone is split by
means of a distributor again to two fine sand concentrating tables. No.
-12. and the overflow from the tone. No. 41, is then passed to waste.
The tables 40 and 42 produce two products:
1. A dirty pyrite concentrate which is passed to the sump of pump,
No. -13, and pumped to the cleaner table. No. 11.
2. A tailing which is passed to the sump ol the tailing disposal pump,
No. 15, and here pumped to waste.
The cleaner table, No. -1-1, produces a fine finished pyrite concentrate
which is fed to a dewatering drag which conveys the concentrates to the
railway ear, No. 33.
The middling from the table. No. 11. is recirculated over the table.
No. 44, by means of a pump, No. 43.

Chairman Morris: This is a rather new subject for most of us. Arc

there any questions any of you gentlemen would like to ask Mr. Citron?
Thank you very much, sir.

Our final paper in this group concerns the "Market Outlook for
Sulphur Recoverable from Coal," and this paper will be presented by
Dr. Walter H. Voskuil of the Illinois State Geological Survey, Urbana,
Illinois. Dr. Voskuil.
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MARKET OUTLOOK FOR SULFUR
RECOVERABLE FROM COAL

By WALTER H. VOSKUIL
Mineral Economist, Illinois State Geological Survey
I'rbana, Illinois

PART I. THE SULFUR MARKET PROBLEM
Need for New Sources of Sulfur
Sulfur from [he sail domes of the Texas and Louisiana Gulf coast

has been so abundant and produced at such low cost that it has been
almost the sole source of supply. But in 1950 it became evident that
rapidly expanding uses for sulfur would soon create a demand larger

than this supply could meet, and it would be necessary to make a survey

of other possible sources.
There is no world shortage of sulfur; the problem is one of economic
product ion rather than supply. The low cost of sulfur produced from
the sail domes by the Prasch process has made it uneconomical to work
the higher-cost sources. Now the picture is (banging, and the following
additional sources ol sulfur have been suggested: pyrite, sulfur dioxide
smelter gas, sulfur dioxide in stack gases, hydrogen sulfide in coal car
bonization plants, oil refineries and "sour" natural gas, coal "brasses"
from high-sulfur coals, and gypsum.
Economic Chances in the Supply Pattern

The change from native sulfur to other sources of sulfur means higher
production costs. It will cost more to ship the sulfur-bearing ores to
points of consumption, and it will cost more to convert the sulfur to
the forms needed by industry.
Elemental sulfur is easily transported, which accounts in part for its
wide distribution in the United States and abroad. Pyrite is also easily

transported, hut it contains in its pure form only about 58 percent of
sulfur. Commercial pyrite contains only about 41-43 percent. Transpor
tation costs would therefore limit the distribution of this ore from the

mine locality. To ollset high transportation costs, every effort will be
made to develop sulfur ores as near to the market as possible.
Sulfur dioxide, in liquid form, can be shipped in tank cars, and this
form of transportation may become very important in the future. Sul
furic acid, the most important form in which sulfur is used, is very diffi
cult to transport and store, and it is therefore advantageous to manu
facture sulfuric acid as near as possible to the consuming center.
Play Hall with the Advertisers alio play ball with you.
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The sources of sulfur will be somewhat dictated by the sulfur raw
materials that are locally available. The sulfur industry will therefore
evolve into a large number of widely scattered producing units that use
many processes adapted to the raw material available and to the markets
to be served.

In order to appraise the trend of the sulfur market, it is necessary to
analyze the uses of sulfur in industry and to describe the geographic
markets for sulfur.
Sulfur in Industry

l'rrjyiirntion

Except for small quantities used in elemental form, sulfur is used in

industry mainly as sulfuric acid or sulfite liquor. In preparing these
compounds, sulfur is first burned to SO,. Where S is the raw material

used, the preparation of SO, is relatively simple and the cost is low.
Production of sulfur or sulfur dioxide from natural compounds, such
as hydrogen sulfide (M,S), metallic sulfides (iron, copper, lead, and
zinc), or gypsum, entails considerable additional cost, both in the
preparation of the product and in the assembly of raw materials.
Industrial Use

Industrial distribution of sulfur by uses is shown statistically in table
I. Increase in sulfur consumption has not been due to new developments
TABLE I. USES OF SULFUR*

(thousands of long tons)
Use

litt:')
Tons Percent

HMO
Tons Percent

Chemicals

555

45.0

800

-13.3

Fertilizers &
In-eclicides

239

19.-J

110

Pulp k Paper

201

16.0

-12

Ions

1915
Percent

Tons

l!)l!)
Percent

1765

50,1

20.5

710

21.'•

9.9

330

9.2

90

2.9

98

2.9

75

2.6

91

2.8

1605

54.1

0<MZ

600

320

17.5

297

3.1

71

3.8

39

3.1

51

2.7

Rubber

33

2.7

17

2.5

58

1.9

53

1.5

Paint & Varnish

18

3.8

51

3.0

91

3.3

210

6.1

Explosives
Dyes & Coal Tar
Products

Food

Products

Misr

lotal

•.Source:

I

0.1

6

0.1

68

5.9

86

4.9

1232

1818

7

0.1

8

0.1

135

1.7

202

5.8

2961

3500

Minerals Yearbooks, Bureau of Mines.
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but to expansion of existing uses. Tour consumer groups - chemical

manufacture, fertilizers and insecticides, pulp and paper, and paint and

varnish —account for 87 percent of consumption. They accounted for
an increase of 2,000,000 tons between 1935 and 1949.

A forecast of future requirements made by projecting the curve of
past consumption into the future suggests steady increase in sulfur re
quirements. In addition we may also assume that chemical, fertilizer,
paper, and paint requirements will maintain a growing demand that is
going to exceed the maximum output capacity of the Gulf Coast sulfur
domes.

Supply and Exports

An important factor in the supply-demand relationships of native
sulfur has been the high rale of exports. In the 15-year period 1935-1949,
an average of 26 percent of the native sulfur produced has been ex
ported. The record is as follows:
Sulfur Exports, 1935-1949
Animal Average in long ions

Production

3,175,238

Exports

816,900

Percent, exports of production

25.8

Geographic Markets for Sulfur

Production and Shipments

The principal markets for sulfur arc the sulfuric acid plants, which
are concentrated in die Atlantic seaboard states, in Illinois and Ohio,

and in the southern states. The approximate distribution of sulfuric
acid manufacture is shown in table 2, given in the Census of Manu
factures, for 1947.

The sulfur market has been favored by two low-cost items—production
by the Frascli process, and low-cost water transportation for a large
portion of Gulf Coast sulfur destined to markets on the Atlantic sea
board and ports on the Mississippi River system.
The distribution of sulfur by coastwise shipments, by inland water
ways, and by all-rail haul reflect the wide geographic usage of sulfur.
Ninety-seven of the 120 Class I steam railways in the United States re
port sulfur shipments terminating on their lines. Sulfur shipments to
the southeastern states enter the superphosphate manufacturing indus
try; those to the Middle Atlantic states are primarily for indusrial pro
duction. Sulfur destined to New England, the Upper Lake states and
the Pacific Northwest figures largely in paper manufacture. In the Upper
Mississippi-Ohio Valley shipments, sulfur enters a diversified market in
steel, petroleum refining, paint and rubber manufacture.
Illinois and Adjacent Markets

The sulfur markets in states of the Upper Mississippi and Ohio river
valleys have one advantage in common—transportation by barge on the
Advertising in this volume makes it passible In print it. Patronise our Advertisers.
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TABLE 2. PRODUCTION AND SHIPMENTS OF SULFURIC ACID' (100% H.SO,),
BY DIVISIONS AND STATES: 1947*

Division
and state

Number of
producing
establishments

United States"

177

Short
tons

Value
f.o.b. plant

Total

production
(short

(thousands)

tons)

6,824,756

S89.I29

10.780,100

New England'
.Middle Atlantic

5
26

102, II56
1,558.181

1.808
22.608

183.151
2,288.498

Pennsylvania

14

744.565

10,168

855.608

°ther'
North Central

12
40

813,616
1.584.241

12.440
21,565

1.432.890
2,418.801

Illinois
Michigan

15
5

837.008
102,928

10.894
1.006

1,135,991
133.244

ohio

14

410.755

6.660

624,377

6

197.550

2.405

525.189

Other1

So""1

92

2.862.891

33.773

5,062.336

Alabama

10

00.996

706

184,333

Georgia
Louisiana
South Carolina

15
0
9

36,525
343,666
12.200

425
4.432
104

241.789
462,049
105,981

52

2.409,504
717.287

28,046
9.375

4,008,184
827,380

°lher"
West*

11

1. Cross quantities including spent sulfuric acid fortified in contact units.

2. Includes data for 85 plants operating chamber units; 82 plants operating contact
units: and 10 plants operating both types ol units,

3. Includes data for plants located as follows: Connecticut I; Maine I; Massachusetts
2: Rhode Island I.

4. Includes data for plants located as follows: New Jersey 9; New York 3.
5. Includes data for plants located as follows: Indiana 3: Missouri 2; Wisconsin I.

6. Includes data for plants located as follows: Arkansas I; Delaware I; Florida 6;
Kentucky 1; Maryland 6; Mississippi 3; North Carolina 9; Oklahoma 2; Tennessee
3: Texas 7; Virginia 12; West Virginia 1.

7. Includes data for plants located as follows: Arizona 2; Caliloinia 8; Colorado 1;
Montana 1; Utah I; Washington I.

•Census of Manufactures, Vol. II. Statistics by Industries, p.389.
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Mississippi River system and its tributaries, the Ohio and Illinois water
ways. This combination of low-cost transportation and production, as
long as the supply of Gulf Coast sulfur was ample, precluded the de
velopment of alternative sources of sulfur supply.

Consumption of sulfur in Illinois and other states adjacent to the

Mississippi-Ohio river system can be approximated from the data on
barge shipments on die' waterways. This movement for the year 1919
was as follows:

A total of 777,(> 19 tons moved northward on the Mississippi River.
Of this total 232,533 tons was unloaded in the St. Louis and East
St. Louis districts, and

339,095 tons was unloaded at points on the Illinois waterway, mainly
in the Chicago district.
Consumers on the Ohio River and at Pittsburgh took 199,113 tons

and (i,60r> tons was shipped beyond St. Louis into the upper Mississippi
River area.

Table 3 shows the tonnages of sulfur terminated by railroads in states
of the upper Mississipi-Ohio waterway area, for the years 1949 and 1950.
The total quantity so reported is somewhat less than the tonnages
shipped over the Mississippi, Illinois, and Ohio waterways. These ton
nages are presumed to be sulfur originating on river ports and shipped
by rail for further destinations in the respective states.

TABLE 3. SULFUR SHIPMENTS TERMINATED ON RAILROADS IN STATES
OF THE UPPER MISSISSIPPI-OHIO VALLEY. 1949 AND I950".
TONS

Stales

1949

1930

Illinois

113,588

100,033

Indiana

37.1S7

63.932

Iowa

22,893

29,689

Michigan

61.136

63.478

".001

4,382

Missouri

Minnesota

'25,609

36,959

Ohio

118,409

106,705

Wisconsin
•I-otal

•Source:

70,179

33,207

549,975

438.385

Interstate Commerce Commission, Bureau of Transport Economics and

Statistics.
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PART II — SOURCES OF SULFUR
Native Sulfur

Crude native sulfur produced by the Frasch process from salt domes

in Texas and Louisiana will continue to be the principal source of
sulfur for an indefinite time. The present sulfur problem arises from
the lact that demand is exceeding production. The relation of demand
to production in recent years is shown in table 4.

TABLE •!. PRODUCTION. MINE SHIPMENTS, AND PRODUCERS'
STOCKS. 1917 TO 1950'

(in thousands ol long ions)
Shipments
Year

Pro. 111. linn

domestic

Producers'

ex poll

total*

stocks*

1917

•nil

3529

1299

4828

3371

1948

486P

3716

1263

1979

3225

1949

1745

3358

1431

4789

3099

1950

5199

5501

2655

3964

3760

2754

Jan.-Sepl.

1951

•Bureau of Mines. Mineral Market Report. Nos. 58. 82, 93. 98. and 102.
'Mine Shipments.

•'Producers' stocks at mines, in transit, and in warehouses at end of period.

Table 1 indicates a consumption of sulfur in excess of production in
1919 and 1950 and a decrease in producers' slocks to less than six months'
supply, a situation which is described as "dangerously low."
Sulfur is now being produced in the Gulf Coast area of the states of
Louisiana and Texas on the following sulfur-producing domes:
1)

Louisiana

(Lake Washington)
Grande F.caille Mine — PIncpte Mines Parish
2)

Texas

Orchard Dome — Fort Bend County
Hoskins Mound — Brazoria County
Clemens Dome — Brazoria County
Long Point Dome — Fort Bend County
Boling Dome — Wharton County
Moss Bluff Dome — Liberty County (New in 1948)
Value is apparent in tin- merchandise <>/ onr worthy Advertisers.
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Efforts to sustain sulfur production in the Gulf Coast are being at

tempted by exploratory activities on salt domes in Louisiana and Texas
as follows:

1)

Louisiana — Bay Ste. Elaine
Exploratory wells being drilled
Garden Island*

Nash Dome — Texas
Venice Dome

Starks Dome — Calcasieu Parish

2)

Texas —Spindletop Dome, Texas —Jeflerson County
Supplementary Sources of Sulfur

Potential sources of sulfur of varying degrees of practicality are:
1. Pyrite.

2. Sulfides of non-ferrous metals - lead, zinc and copper obtained
in smelter gases.
3. Hydrogen sulfide in natural gas.

4. Hydrogen sulfide from oil refinery operations.
5.

Sulfur from coal

a. Coal "brasses" (iron pyrite) separated from coal at cleaning
plants.

b. Hydrogen sulfide from by-product coke-oven gases.
c. Sulfur dioxide from stack gases of coal-burning power plants.
d. Sulfur, as iron pyrite, in washing refuse piles of coal
operations.
6. Gypsum and anhydrite.
7. Low-grade sulfur deposits in western states.
8.

Reclaimed sulfuric acid.

These alternative sources of sulfur will assume a position of increasing
importance. High cost of preparation or conversion of sulfur into mar
ketable forms and high transportation costs of sulfur ores, or sulfur com

pounds, where transportation to market is necessary, will tend to favor
the development of local sources and many production units. This will

further result in the development of several types of sources, depending
upon the economic situation in a given market area.
Sulfur from Illinois

An examination of local sources of sulfur for Illinois markets pro•On August 30. 1951. the Bureau <>t Mines announced "the discovery reported by
the Freeport Sulfur Co.. of a large sulfur deposit at the Garden Island Bay dome

in the Mississippi delta, which is expected 10 produce approximately 500.000 long
ions annually before the end of 1953."
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eeeds from the assumption that higher production costs of sulfur from
these sources may be offset by savings in transportation costs from
distant sources.
Coal

Sulfur content in Illinois coal is discussed by Cady' and a summary

of his findings are reproduced herewith:

"Summary of Observations on the Quantitative Occurrence
OF Sulfur and Its Forms"*

"(1) Total sulfur in Illinois (coals) generally exceeds 3 percent* and

in most places and seams ranges from 1 to (i percent. In a lew local
areas the sulfur content of a coal is less than 3 percent, not un
commonly in these areas being less than 2 percent. The countries in
which these areas are located and coal beds are as follows:

Jackson County
Will County
Woodford County
Saline County
Vermilion County

Murphysboro (No. 2) coal
LaSalle (No. 2) coal
LaSalle (No. 2) coal
Harrisburg (No. 5) coal
Springfield (No. 5) (Grape Creek coal)

Eastern Perry, Jefferson, Franklin, and

Williamson counties
Herein (No. 6) coal
" (2) Within the limits of variation of each group the amount of
total sulfur is very erratic, making it difficult to discover any definite
relationships.
"(3) Sulfate sulfur is an unimportant constituent of Illinois coals
(i/,-i/o percent).

" (1) (a) Pyritic Sulfur in coals having a low total sulfur content is
necessarily low, not exceeding 2 percent in coals containing ,'i percent or
less of total sulfur, but within these limits it is variable since it may be
as little as 0.25 percent.
"(b) Pyritic sulfur in coals having a total sulfur content exceeding

3 percent varies irregularly to such an extent as to account for a 5 per
cent variation in the total sulfur content, that is, from 3 to 8 percent.
" (c) Free or discardable pyrite, if included in the analytical results,
would rarely increase the average sulfur values more than 2 percent
and in most cases not more than 1 percent of the weight of the coal.
Coals having a total sulfur content of less than 3 percent probably
rarely have an additional discardable sulfur content in the form of
pyrite of more than 0.5 percent.
•Catty, G. II.. Distribution of Sulfur in Illinois Co:ils anil lis Geological Implications.
Contributions to the Study of Coal. Illinois Geol. Survey Rept. Inv. 85, 1935.
•In [his summary, percent values refer lo weight of the coal on an ash and moisture
free basis."
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"(5) (a) Organic sulfur, in contrast to total and pyritic sulfur, dis
plays considerable regional regularity and fairly systematic variation
from place to place in certain beds. Local areas of low total sulfur are
also areas of low organic sulfur.

" (b) Local variation in organic sulfur is rarely more than 1 percent
and generally not more than 0.5 percent irrespective of the locality.
"(c) Low organic sulfur content (less than 1 percent) is usually
accompanied by low pyritic and total sulfur content: high organic sulfur
content is usually accompanied by high pyritic (more than 2 percent)
and total sulfur (more than 5 percent) contents.

" (6) The most significant result of this examination of the occur
rence of total sulfur and the chemical forms of sulfur is the conclusion

that the organic sulfur is the best index of the sulfur content and that
the organic sulfur content is regionally consistent for each coal bed."
Coal "Brasses"

Among the by-product sources of sulfur not now exploited is the
pyrile found in coal, referred to as coal "brasses."
Pyrite occurs in bands and nodules in the coal bed, some of which
is recoverable from coal in the cleaning process.
Coal cleaned in Illinois and Indiana"' totaled 38 million tons in 1019
of which 27 million were in Illinois and !l million in Indiana. The

average annual tonnage cleaned in a five-year period 1915-1919, for
these two slates was 42,807,462 tons.

Assuming one-percent recovery of pyrite from coal processed in clean
ing plants, there is on the basis of existing capacity an ultimate possi
bility of 400,000 tons of pyrite, about 40 percent sulfur.
There are approximately 79 coal-cleaning plants in Illinois and 20
in Indiana, some of which can be equipped to recover pyrite provided
there

is sufficient incentive to do so. Incentive would

include such

elements as adequate price, continued demand, and ;m agreement by
the purchaser to take tdl pyriic produced and offered for stile. The tech
nical problem of using a pyrite contaminated with carbon for the manu
facture of sulfuric acid would also need to be solved.

Mine Refuse

In various coal-niining localities in Illinois, there are huge tonnages

of mine refuse. "The coal in central Illinois, in the Springfield-Taylorville area, is especially high in sulfur . . . the refuse piles contain about
12 percent sulfur."1 Investigations lor the recovery of sulfur from refuse
piles have been undertaken by one coal company. Estimates of the
quantity of sulfur in these refuse piles are unavailable.
Coke-Oven Gases

The quantity of hydrogen sulfide in gases of by-product ovens in the
Chicago industrial district in 1919 is estimated at 30,000 Ions. This is
-Indiana production may he considered With Illinois as pari of the potential supply
of sulfur from coal.

'Wall Street Journal, Chicago edition, February 10. 1951. p. 2.
Our Advertisers make it possible to publish this volume —give them a "break."
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based on data on sulfur compounds in coke and coke-oven gases re
ported by Wilson and Wells' and on reports of the Bureau of Mines
of coal consumption and gas production in coke ovens. Wilson and
Wells report as follows:
"The sulfur in the coal is distributed among the carbonization prod
ucts, usually in the following approximate proportions:
I'ercent

Coke

50-65

Gas, as hydrogen sulfide

25-30

As carbon disulfide, thiophene, and

other organic sulfur compounds
Tar and ammonia liquor

1-1.5
Balance

The following relationships have been given as rough guides for pre
dicting the sulfur contents of coal gas. The hydrogen sulfide content in

grains per 100 cat. ft. equals the percent of sulfur in the coal times 365;
and the organic sulfur in grains of sulfur per 100 ctt. ft. equals the
percent of sulfur in the coal times 18.

"Hydrogen sulfide and other sulfur compounds in the volatile prod

ucts begin to form in quantity around 250°C. (482°F.), but the reac
tions which produce them are probably largely completed in the tem
perature range 5011 to 800°C. (932 to 1172 T.). Both the sulfur com

bined in the coal substance itself and that in the mineral matter of the

coal contribute to the formation of volatile sulfur compounds. Organic
molecules containing sulfur probably decompose under the influence
of heat to form hydrogen sulfide and volatile, organic-sulfur compounds.
The mineral mailer takes part in a number of reactions which produce
volatile sulfur compounds. Thus, when iron pyrite. FeS„ is heated in
contact with organic matter, hydrogen sulfide is evolved to leave ferrous
sulfide, FeS. The latter, in turn, can react with the carbon of the coal

substance to produce- carbon disulfide. On heating in contact with
organic matter, sulfates in the mineral matter are reduced to sulfides,
and these, in turn, can react with more: organic matter to form organicsulfur compounds."

Goal consumed in the manufacture of by-product coke in Illinois
and Indiana (principally in the Chicago industrial district) in 1919
was 14,852,295 tons. This coal is obtained mainly from eastern Ken

tucky. West Virginia, and Virginia and generally is low in sulfur. A
sulfur content of 0.8 percent is assumed. This gives a value of 118.818
tons of sulfur in the coal consumed in coke ovens. IT 25-30 percent of
the sulfur, as stated by Wilson and Wells, appears as hydrogen sulfide
in gas, this gives a quantity of 29,7<)(i to 35.600 tons of hydrogen sulfide.
When sulfur content is calculated on the basis of grains per 100 cubic
feet, according to the formula of Wilson and Wells, on a basis of

I 11.268,392.000 cubic feet of gas produced by coke ovens in 1949," using
'Wilson. Philip |.. anil Wells, Joseph II.. Coal. Cuke, and Coal Chemicals, McGrawHill and Co.. 1950. pp. ISS-1S9.

'Bureau Of Mines. Minerals Yearbook. 1949. Chapter on Goke and Goal Chemicals.
You'll discover good merchandise advertised in litis good publication.
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coal of an assumed 0.8 percent sulfur content, the potential supply is
calculated at 30,026 tons. The equation based upon the formula is as
follows:

Sulfur (in tons) = 365 x 0.8 x 111,268,392,000 = 30,026
437.5 x 16 x 100 x 2000

Several processes have been designed to remove hydrogen sulfide from
coke-oven gas with or without the recovery of sulfur. These processes
are reviewed in several recent articles in chemical literature:

Organic .Sulfur Compounds iii Water Gas and Coke Oven Gas: W. A. Kemper and
E. W. Guernsey, Amer. Gas Assoc. Proceedings. Vol. 1942, pp. 364-374.
Coking Dividend: Ford Accumulating Pile of Sulphur Extracted from Coke Oven

Gas: Business Week. Dec. 18. 1913. p. 71.
Ford Starts Sulphur Extraction Plant to Purifv Coke Oven Gas: Iron Age. Vol. 152.
Dec. lfi, 1943, p. 72.
Hydrogen Sulphide Removal: The Recovery of Sulphur from Commercial Gases:
D. I). Ilovval. The Chemical Age. Vol. 49, July 24-31, 1943, pp. 75-78, 99-105.
Sulphur Removal and Recovery from Coke Oven Gas: Ford River Rouge Plant
Uses Thvlox System: N. G. Farquhar, Chemical and Metallurgical Engineering,
vol. 51, pp. 94-96, July 1944.

Coke Oven Gas (Sulfur Recovery): N. G. Farquhar. Iron and Steel, Vol. 18. No. 3,
pp. 81-85. March 1945.

Sulphuric Acid from Coke-Oven Gas: \V. A. Leech, Jr.. and F. D. Schreibcr. Iron
and Sieel Engineer, Vol. 23, No. 12. pp. 93-101. Dec. 1946.
Sulfur (II.S) from Industrial Gases: Reed. Robert M.. and Hpdegraff, Norman C.
Processes in Removal of Hydrogen Sulfide from Industrial Gases. Paper presented

before the 117th meeting of the American Chemical Society, Houston. Texas,
March 17. 1950.

Johnstone. II. F.. Read. H. J., and Hlankmcvcr. II. C. Industrial and Engineering
Chemistry, vol. 30. p. 101, 1938.

Johnstone. II. F.. Industrial and Engineering Chemistry, vol. 29. p. 1390. 1937.

Stack Gases of Coal-Burning Power Plants
Sulfur dioxide in spent gases of coal-burning power plants has been

considered as a source of sulfur. A comprehensive study of the recovery
of sulfur as sulfur dioxide has been made at the University of Illinois.*
The recoverable sulfur could, if fully recovered, more than meet the
sulfur dioxide and sulfuric acid requirements of Illinois and adjacent
states.

The quantity of coal used in public utility power plants in Illinois
and Indiana in 1950 was as follows:

In Illinois

12,030,578 tons

J" Indiana
Total

18,447,436 tons

6,416,858 tons

The sulfurcontent of coal used by public utilities varies in percentages
in a range of about 1 percent to 3 percent. With an increasing tendency
to wash coal, the sulfur percentage will also tend to decrease. The quan•Johnstonc, II. Eraser, and Singh. A. D.. The Recovery of .Sulphur Dioxide from
Dilute Waste Gases by Chemical Regeneration of the Absorbent. Bull. Series No. 324,

University ol Illinois. Engineering Experiment Station. 194(1.
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tity of sulfur, therefore, entering into the stokers of power plants may
vary from 180,000 tons as an approximate minimum to 550,000 tons as a
likely maximum. Seventy to 90 percent of the sulfur in the coal enters
into the stack gases. The following excerpt is from Johnstone and Singh,

The Recovery of Sulphur Dioxide, etc.:
"Flue gases from high sulphur coals contain from 0.2 to 0.5 percent
SO, by volume. At one plant, which burns coal containing 4.45 percent
sulphur on stokers, the average SO, content of the gas is 0.279 percent
for 10.7 percent CO,. The sulphur trioxide content is 0.0082 percent. At
another plant, burning the same coal in the powdered form, the average
SO, content is 0.413 percent when the CO, is 13.6 and the SO, is 0.0032
percent. These values indicate that 70 percent of the sulphur enters the
gas when the coal is fired on a stoker and this is increased to 90 percent

when it is fired as pulverized fuel. The amount of sulphur converted to
trioxide. or sulphuric acid vapor, is only about two percent of the total
gaseous sulphur . . .

"Gases containing more than two percent sulphur dioxide have long
been treated by direct conversion to sulphuric acid either by the cham
ber process or by the contact process. Dilute gases, however, are costly
to treat, but are often sources of nuisance.

"The problem, therefore, requires the development of a process for
the treatment of a very large quantity of hot dust-laden gases to remove
a dilute constituent, amounting to several hundred tons per day. with
out undue interference with the operation of the plant, or excessive costs
of operation."

The investigations of Johnstone and Singh also showed that the
removal efficiency of SO, from Hue gases varied from 81.8 to 98.2 percent.
"Over the twelve-hour test period, during which 650,000 cubic feet of
gas were scrubbed, the absorption averaged 99.5 percent, and the residual
SO, was lil parts per million.7
Johnstone and Singh found that about 90 percent of sulfur in the coal
enters the Hue gases. Since 90 percent of the above is recoverable as
sulfur, it means that, for each 1 percent of sulfur in the coal, 0.8 percent
is ultimately recoverable as sulfur dioxide, for the public utility power
plants in Illinois and Indiana this would, in 1950 for example, be equal

to 0.8 times the average percentage of sulfur in the 18.5 million tons of
coal used each year."
In the summary and conclusion of this investigation Johnstone and
Singh state, "In this bulletin a new process for recovery of sulfur dioxide
from dilute waste gases has been described. A thorough investigation
in the laboratory and pilot plant has shown that the process is workable
in every respect."
The investigation included a detailed calculation of equipment costs
for a sulfur dioxide recovery plant. Although this was made for cost
'Johnstone, II. F. and Singh. A. I)., Op. ril.

"It should he pointed out that it is possible that not all public utility power plants
could install a recovery process. Also, power plants of manufacturing industries arc
not included in the above calculations, some of which possibly could make use of
the process.
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conditions as they existed in 1939, the basis of the calculations, as pre
pared in the report, can be used to calculate costs under present condi
tions. The economic position of sulfur from due gas under existing
market conditions in the sulfur industry is determinable from this
report.

Refinery Gases

Sulfur is being recovered from hydrogen sulfide present in refinery
gases. A plant for the recovery of elemental sulfur has been erected
near Long Beach. California, to process hydrogen sulfide extracted from
sour gas in adjacent refineries. The primary reason for the erection of
this plant was the growing smog nuisance in the Los Angeles basin area

to which the refineries were accused of contributing. The plant is re
ported to be recovering 70 tons of sulfur per day." The process used
is similar to the Girbitol process also used in the recovery of hydrogen
sulfide from sour natural gas.

The reaction in this process is as follows:
2H.S -f SO,

y

2HsO -f 3S

Other projects for the recovery of sulfur from refinery operations,
completed or in the projected stage, are the Eagle Point, N. J., refinery
of the Texas Company, the Sinclair Refining Co., at its Wood River
refinery: the Standard Oil Company (Ind.) is building a 100-ton plant
at Whiting, Indiana. Refineries in Wyoming and Montana produce con
siderable hydrogen sulfide and could process this to sulfur, if a local
market developed.'"

The recovery of sulfur in substantial quantities by oil refineries in
the Illinois-Indiana area will depend on the sulfur content of the crude
oils processed in this area and the projected price of sulfur after controls
are removed.

In general, crude oil shipped to refineries in Illinois and Indiana

is low in sulfur content, although some high-sulfur crudes from west
Texas and Wyoming are processed in Illinois refineries. In a detailed
report of sulfur content of United States oil fields, Smith and Blade "

classify nine major producing areas in the United States by sulfur con
tent. For Mid-Continent and Illinois fields they give the following data
for the year 1946:

Field

Average production

Sulfur content 0 —0.25 percent
Mid Continent
III.. Ind., W. Ky

B/D

210,254
14,855

•U. S. Petroleum Industry to Become Net Sulfur Producer, World Petroleum, Annual
Refiner) Issue. 1951, |>. 05.

"Op. sit., p. 07.

"Smith, II. M.. and Blade. O. C. Trends in Supply of High-Sulfur Crude Oils in
[Ik- United States, Oil and Gas Jour., vol. 10. no. 30, Nov. 29, 1947, pp. 73-78.
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Average production
15/D

Field

Sulfur content 0.20 — 0.50 percent
Mid Continent

571,991

111.. Intl.. W. Ky

21,500

Sulfur content 0.5 — l.o percent
Mid Continent

146,332

Sulfur content 1.0 — 2.0 percent
Mid Continent

33,909

Sulfur content 2.0 -|- percent
Mid Continent

77,915

About 2S0 million barrels of crude oil is processed annually by re
fineries in Illinois and Indiana, located mainly in the Chicago area,
the Wood River, Illinois, area and southeastern Illinois. If it is assumed

that a barrel of oil weighs 800 pounds and the average content of sulfur
in crude oil processed in Illinois and Indiana is estimated at 0.25 percent,

the total sulfur content of oil processed in Illinois would be approxi
mately 105,000 tons. Only a part of this appears as hydrogen sulfide in
the refining process and is recoverable.
Sulfur Supplies Outside the Illinois Market Area

The preceding section (overs sources of sulfur from raw materials
located in the Illinois market area or shipped into this area for proces

sing. Competition for the Illinois market from sources outside the area

must also be taken into account. These potential competitors are hydro
gen sulfide in natural gas, sulfur dioxide in smelter gases, pyrite, lowgrade sulfur deposits in the Western states, and, remotely, anhydrites.
Natural Gas

The recovery of sulfur from the hydrogen sulfide in natural gas from
some fields in Western states has become of interest as a commercial

by-product. Hydrogen sulfide is recovered from natural gas as elemental
sulfur by the Girbitol process. This process has been described in detail
in the technical literature and is briefly described below:'"

An absorbent solution is passed downward through a bubble tray ab
sorber countercurrent to the gas. The rick absorbent is heated by ex

change and stripped with steam in a second column. The lean absorbent
is then cooled and recycled. The absorhent may be an aqueous solution
of monoethanolamine, diethyanolamine, or a mixture of one or both
with diethylene glycol.

The second step in sulfur recovery consists of reacting two moleclues
of H-S with one molecule of oxygen. The process employed was de•World Petroleum Twenty-first Annual Refinery Issue. 1951. p. 67.
Our Advertisers are selected leaders in their respective lines.
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veloped by Clans in Germany about 1880. Improvements were made in
the process by I. G. Farben industries during the Second World War.
In the modified process, part of the acid gas is burned with controlled

air to produce sulfur dioxide and by-product steam. Combustion prod

ucts are mixed with the remaining ELS concentrate and passed over a
bauxite catalyst. Reaction of the hydrogen sulfide and sulfur dioxide pro
duces sulfur vapor and steam. The sulfur is condensed by direct contact
with cooled licpu'd sulfur.

Sulfur-bearing natural gas is produced mainly in the Western states."
Recovery plants and their locations are:

Texas Gulf Sulphur and Pure Oil Co., Worland, Wyoming
Phillips Chemical Company, near Goldsmith, Texas, in Permcan
Basin fields

Southern Acid and Sulfur Co., McKamie field, Arkansas

Odessa National Gasoline Company and Sid Richardson, Carlson
Co., Odessa, Texas

Elk Basin plant, Montana-Wyoming
Sulfur from hydrogen sulfide in natural gas is produced as elemental
sulfur and is therefore directly competitive with elemental sulfur shipped
in from the Texas and Louisiana Gulf Coast. In elemental form, sulfur

can be transported at a low cost and becomes competitive over a wide
market area.

Table 5 gives a list of states in which sulfur from natural gas recovery

plants will find its principal market. Apparent consumption of elemental
sulfur in 1950 in these states was approximately 55,000 tons. An addi
tional 1 10,000 tons is consumed in Pacific Coast states. Sulfur recovered

from natural and refinery gases in these market areas is shown by the
data collected by the Bureau of Mines to be more than 150.000 tons.
This, together with anticipated development, may be sufficient to satisfy
the sulfur demands of the mountain states and Pacific Coast area. An

equivalent tonnage of sulfur from Texas and Louisiana will be released
to Midwest and Atlantic Seaboard markets.

Smeller gases
Each year, large quantities of sulfur dioxide are evolved in the smelt
ing of non-ferrous sulfide ores. The principal source of by-product sul
furic acid tit present is zinc smelters, ana secondly, copper and lead
smelters. Production of by-product sulfuric acid from zinc and copper
smelters in recent years is shown in table 6.

Because the most important source of by-product sulfuric acid is
from zinc smelters, their potential contribution must be considered.
Zinc is recovered from several ores of which zinc blende is the most

important and also the only sulfur-hearing zinc ore. Zinc blende con

tains 67 percent zinc and .".'! percent sulfur. This is the principal ore
in the Tri-State district, in the Appalachian zinc belt, in the Coucr
d'Alene district, and other districts in the mountain states. In complex
"There is some production oi sour gas in Arkansas.
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1"Alll.K .1. APPARENT CONSUMPTION OE ELEMENTAL SUI.EUR

IN THE SOUR GAS AREA. 1949 AND 1930*

(tons)

North

Dakota

South Dakota

1949

1950

171

153

138

20

Nebraska

1.027

1.919

Kansas

1,015

11,664

2.351

13,786

308

517

Idaho

726

1.283

Wyoming

1.699

1.728

Colorado

5,479

6,343

New

Mexico

Arizona

Utah
Nevada

381

24.579

181
30.240

1.041

612

181

110

34,394

41.014

'Based upon tonnages of sulfur terminated by railroads in each of the states. State
ment No. O-550 (SCS). 1949 and 1950. Interstate Commerce Commission.

ores, galena, the principal lead ore, with a II percent sulfur content, is
frequently associated with zinc ores. In addition to the sulfides of nonferrous metals, pyrite may also be associated in the ore body. Altogether,
a considerable quantity of sulfur is present in principal non-ferrous
ores. In the annual output ol 700,000 tons" ol zinc from zinc blende,
there is a potential supply of 550,000 tons of sulfur, as contrasted with
199,000 tons actually recovered in 1919. Treatment of lead and copper
ores and associated pyrite may raise this somewhat. Nevertheless, expan
sion of output over 241,000 ions from all non-ferrous sources would be
not more than double present output.

'Idle possible contribution of smelter-produced sulfur to Midwestern

markets, apart from the limited additional quantity producible, is also
circumscribed bv the demands of the local market. Sulfuric acid made

"Out of a processing of 814,000 tons of domestic and imported ore. a conservative
figure ol 700,000 Ions from zinc blende has been assumed.

Establish your identity — mention this publication when dealing with Advertisers.

PROCEEDINGS

96

OF

THE

TABLE fi. BY-PRODUCT SULFURIC ACID (BASIS 100 PERCENT)
FROM SMELTING OF NON-FERROUS ORES.*

from zinc

from copper

plants

plants

Total

1911

522.000

188,200

710,200

1912

540,000

206.000

716,000

1943

685,000

271,000

956.000

1944

653.000

249^00

902500

1945

610,938

231.697

842.635

1946

514,529

171,687

716.216

1947

598,703

126.191

725.197

1948

529.478

111.967

611.445

1949

176.932

96,344

573.276

1950

609,571

131.312

740.913

•Sources: Bureau of Mines, Minerals Year books.

from by-product gases appears front the statistics to be insufficient for the
local market. In addition to the production of 552,190 tons (1945-49
average) of sulfuric acid obtained from zinc-blende roasting plants,
205.255 tons (1945-49 average) were made from native sulfur.
for the Illinois sulfur market, the contribution from zinc smelters

may be limited to output from Illinois zinc plants. In 1949 this was
87,000 tons of slab zinc with a theoretical maximum of 43,500 tons
of sulfur.

Pyrite

Pyrite (FeS,) is frequently considered as the most likely alternative
to elemental sulfur as a source of supply for the manufacture of sulfuric
add. Before World War I, 50 percent of sulfuric acid was made from

imported Spanish pyrite, 8 percent from imported Canadian pyrite, 16
percent from domestic pyrite mending coal "brasses." Brimstone sup
plied only 2.6 percent and the remainder came from smelter gases. Since

then brimstone has displaced pyrites from all sources. Pyrites, in order
to compete in the acid market, must have local advantages such as low
shipping costs of either the raw material or the acid product.
Buyer meets Seller hi the hack of this hook.
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In the event of a shortage of elemental sulfur, pyrites must again be
considered as a source of supply. The possible sources of pyrite are:
1. Pyrite deposits in the United States.

2. Pyrite associated with copper, lead, and zinc ores and in the tail
ings of mining operations and as pillars and walls in mine workings.
3. Imports of pyrite from Spain.
-!. Pyrite deposits of Canada.
For the sulfur market in Illinois some of the above sources must be

eliminated as impracticable.
Iinported pyrite.

^Pyrite has been imported into the United States in considerable quan
tities from Canada and Spain. The Spanish imports supplied the sul
furic acid plants along the Atlantic Seaboard mainly through the ports
of Philadelphia and Baltimore. Pyrite was carried as ballast at low
rates from the port of Huelva. Spain. Nevertheless. Spanish imports
were unable to compete with brimstone from the Gulf Coast salt domes.
Imports, which at one time exceeded .'100 000 tons annually, declined

to less than 13,000 tons in 19-19. Spanish imports have ceased to he a
factor in the American sulfuric acid industry.
Imports of pyrite from Canada have assumed considerable propor
tions. Since World War II practically all the Canadian shipments have
entered this country through the Buffalo customs district.

Pyrite is produced in Canada as a by-product in the treatment of
copper-pyrite ores at Waitc-Anuilet and Noranda mines in Quebec and
at Britannia mine in British Columbia. Both Noranda and Waite-

Amulet recover pyrite and ship it to Canadian and American markets
(table 7).
It is somewhat difficult to evalute the possible contribution of Canada
to the sulfur requirements of the Illinois market area. As shown in the
above table, pyrite is available for export, but at the same time, Canada
was an importer of sulfur from the United States. A balance sheet of
sulfur production and consumption in Canada for a recent year (1919)
is as follows:'''

Production (in tons)
pyrite
smelter gas
Total

Consumption
pyrite burned
smelter gas
imported elemental sulfur
Total

as sulfur
117,581
144,290
2C>1,871

31,000
M 1.300
327.800
500.700

,5Ronhain. W. M.. Canada's Sulfur Supplies. Canadian Mining (our. vol. 72, Jan.
1951, pp. -17-50.
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TABLE 7. IMPORTS OF PYRIIT. FROM CANADA, THROUGH THE
BUFFALO CUSTOMS DISTRICT, AND TOTAL IMPORTS
(short Ions)

Imports through
Year

Buffalo customs district

Total imports

21,050

1931

•19

1935

105

11,050

193G

157

01,050

1937

055

23,000

1938

5.715

33,580

1939

21.000

157,000

1910

89,050

90,800

1911

251.000

273.500

1912

252,000

317,500

1913

178,000

220,000

1911

151.000

180,000

1915

113,100

153,000

1910

13G.100

130,200

1917

•11.000

95.200

1918

74,200

81,200

1919

119,500

121,000

1950

The local demand upon Canadian sources of sulfur is expected to
increase in the future because (a) shipments of elemental sulfur from
the United States have been curtailed, and (b) Canadian industry has
expanded, accompanied by increased sulfur requirements.
Major Canadian expansion of sulfur supply is expected by recovery
of sulfur now going to waste in smeller gases of nickel, copper, and zinc
Mentioning this publication when uniting Advertisers puts friendship into business.
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smelters. Potential recovery from these sources is estimated at a total

of 1,520,000 tons annually of sulfur from the following sources:

Tons

International Nickel Company

1,000,000

Noranda

355,000

Fli» I7'"''

165,000
Total

1,520,000

Sulfur from these sources wotdd be recovered as elemental sulfur at
Noranda and as sulfur dioxide at International Nickel. The latter would

be distributed to markets in liquid form in tank cars. Unless these
sources of sulfur are developed, increases in Canadian sulfur require
ments in the fate of decreasing imports from the United States will
have to be met by roasting pyriie ores.1"
Domestic pyriie.

Domestic pyrite does not appear to be promising as a source of sulfur
for requirements of the Illinois market area. With the exception of
zinc and lead mining operations in Missouri, the Tri-State district, and

the Illinois-Wisconsin zinc district, the major non-ferrous metal opera

tions are remote horn Midwest markets: and freight rates, either for
pyrite or liquefied sulfur dioxide, would be too high to enable these ores
to compete with local sources of sulfur supply.
There are four principal deposits of pyrite ores, of 10 million long
tons, or mine reserve, in Maine, Virginia, Tennessee, and Arizona-

Deposits of less than 10 million tons are located in New York. Georgia,
Alabama, California, and Missouri. The last may be worthy of exam
ination as a possible source of sulfur for St. Louis requirements.
As in the case of pyrite associated with non-ferrous metal ores, a

high transportation cost is involved in getting this ore into upper Mis
sissippi markets.
Summary

The discovery ol a sulfur-bearing salt dome in Garden Bay, Louisiana,
does not change the need of establishing a sulfur-producing industry
on a broader basis.

There is an abundance of sulfur potentially available although a
higher price will be needed to exploit these resources.

The Illinois sulfur market area produces (and consumes) about 21
percent of the nation's sulfuric acid. Sulfur (as brimstone) has been

available at low transportation costs over the Mississippi. Illinois, and
Ohio waterways.
A decline in the supply of elemental sulfur will necessitate the de

velopment of supplemental and alternative sources, such as sour gases,
"A huge deposit of pyrite is reported :it Gonelreau, northeast of Lake Superior, about
y., mite front the port of Miehipicotcn.
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smelter gases, stack gas, coke-oven gases, pyrite deposits both primary
and associated with non-ferrous ore deposits, and coal "brasses." Within

the Illinois sulfur market area or brought into it for processing, there

is a readv .sulfur supply in the form of coal ••brasses," sulfur dioxide
iu stack gases, hydrogen sulfide in refinery gases and coke-oven gases.
There are ample supplies of sulfur among these several sources to supply
all the requirements of the Illinois sulfur market if the need should
ever arise.

For meeting the supplemental needs arising out of a deficiency ot

native sulfur supply, a process of sifting will be necessary to find the
most economical source of supply from among the several sources po

tentially available.

Possible producers of coal "brasses" to provide a sulfur supply must
evaluate the possible competitive position of sulfur from stack gases,
oil-refinery gases, and imported pyrites.

Chairman Morris: 'Thank you, Dr. Voskuil. Are there any questions
you would care to ask Dr. Voskuil?
Gentlemen, it has been a pleasure to be Chairman of this session
and I want to thank you for your interest in this session. I will now
turn the meeting over to Mr. Schonthal.

Mr. Schonthal: "The only thing I would like to suggest is that anybody

who expects to attend the dinner tonight should get his ticket without

further delav because we are going to have a big crowd. We have a very

good speaker. We have been a little delayed but I think we will still
be able to set die dinner for 6:80 sharp. We will call this meeting ad
journed. Thank you very much.
(Adjourned at 4:30 P.M.)

You'll discover good merchandise advertised in tins good publication.
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FRIDAY EVENING SESSION

November 2, 1051

The Banquet Session was called to order at 8:00 P.M.. President

Jenkins presiding.

President Jenkins: Your attention, gentlemen, please.
Honored Guests and Members of the Illinois Mining Institute:
Once again we gather here in Springfield at our Annual Meeting.

Today's registration shows there are SOI registered, with 110 new mem
bers. Tin's brings our total up to about l„".(io members.

I wish at this time to express my appreciation to the membership
lor their confidence in me in electing me to the Presidency of this
Institute. I have enjoyed my term of office very much, which is in no
small measure t\uc to the efforts of Mr. Schonthal, our SecrctarvTreasurer, who makes the office of President one of no duties. Me takes

care or all the details and all the things that arc supposed to be at
tended to.

Ihe Institute wishes to extend thanks to till those who participated

in today's program. The excellent subjects presented along with the
leadership of the meetings is attested to by the large membership which

we have present at this Banquet tonight.' I believe we have about 000
members present tin's evening.

Member: Mr. President. I think that calls for a hand. (Applause).
President Jenkins: We have with us a number of students from the
University of Illinois. 1 believe there are 36 students from that Uni

versity, and among them are a number who are participating in the

program of the Institute. There are about 10 here on scholarships and
the rest of them are here of their own choice. They are our leadership

and management of tomorrow. I would like to have the students from

the University of Illinois stand in a body, please. I will not call them

by name, but I would like to have them stand so the membership can .

see who they arc. (Applause) I said there were 36 here: I believe I was
a little short on that.

We have quite a lew honored guests with us tonight. We have more
guests than we have ever had on the rostrum at previous meetings, and
I would like to introduce those at the Speaker's Table to you now.
Bill Ginder of Goal Age is supposed to be at the far end there.
Our Advertisers, who make this volume possible, mill appreciate your inquiries.
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George W. Sail or Mining Congress Journal. Washington, D. C, and
George C. Lindsay of Mechanization, also of Washington, D. C. They
arc the Press section.

Next is Walter Eadie, Director of the Department of Mines and
Minerals of the State of Illinois.

Mr. Maurice I). Cooper of the National Coal Association of Pitts
burgh, Pennsylvania.
Mr. Charles W. Connor, Director of the Defense Solid Fuels Adminis
tration. Washington, I). C.

Mr. Connor was on our program earlier today.

Mr. Harry A. Treadwell, President of the Illinois Coal Operators
Association, Past President of the Illinois Mining Institute, and with
the C. W. & F. Coal Company, Chicago.

Mr. W. J. Jenkins, Honorary Member of the Institute and a Past
President, from St. Louis, Missouri.

Starting at the far end of the table to my right, Mr. Lawrence Kiss,
incoming-member of the Executive Hoard. Superior Coal Company,
Gillespie.', Illinois.

Mr. E. E. Green, incoming member of the Executive Hoard, Old Ben
Coal Corporation, West Frankfort, Illinois.

Mr. Moss Patterson, incoming member of the Executive Hoard, West
Kentucky Coal Company, Madisonville. Kentucky.

Mr. J. S. Fornian, also an incoming member of the Executive Board,
Mt. Olive & Staunton Coal Co., St. Louis. Missouri.

Mr. D. W. Buchanan, Jr., Board Member, Illinois Mining Institute,
and President of the Old Hen Coal Corporation.

Mr. William Ilahinan, Deputy Administrator of the Defense Solid
Fuels Administration. Washington, D. C.
Mr. A. G. Gossard, Hoard Member of the Illinois Mining Institute,
Union Colliery Company, Dowell, Illinois.

Our old stand-by. Mr. H. E. Schonthal, Secretary of the Institute, from
Chicago.

Next we have Mr. William Holt, incoming Vice President of the
Institute, of the Freeman Coal Mining Corporation, Farmersville, Illi
nois.

Mr. Clayton G. Ball, incoming President of the Illinois Mining Insti
tute, of the Paul Weir Company, Chicago.
It now gives me great pleasure to introduce our speaker this evening.
. Dr. William M. MrGovern of Northwestern University, Evanston, Illi
nois. His subject will be "The Road Ahead.*' Dr. MrGovern told me
he was born in the United States, he lived a good part of his life in
the Orient, his educational background was procured in the English
Empire, and now he is back in the United States again, as a professor
at Northwestern University in the Political Science Department, and
be offers US "The Road Ahead." Dr. MrGovern.

Our Advertisers tire OUT friends and fellow members. Consult them frequently.

ILLINOIS

MINING

INSTITUTE

103

"THE ROAD AHEAD"
By DR. WILLIAM M. McGOVERN

Northwestern University
Evanston, Illinois

It is a great privilege and a great pleasure to he with you this evening
and 10 discuss with you rather informally some of the'most important
problems that face us today as American citizens. I think all of us,

whether business or professional men, are concerned with that all-im
portant problem, is it peace or is it war? And if it is war, does it mean

victory or does it mean defeat? That certainly comes home to each and

every one of us.

Well, quite frankly, I do not know the answer to that $64.00 question,
and I do not know anyone who does know the answer. I do not think

that Mr. Stalin knows the answer, and I am quite sure that Mr. Truman
does not know the answer. But anyway, I do think that there are cer
tain things that we can bear in mind that may throw some light on
this question and its possible solution.
It so happens that during World War II I had to leave the academic

racket and dress myself up as a Naval officer and go down and serve
four and a half years with the Joint Chiefs of Staff, and the job as
signed to me during that lime wits to be a member of the Joint Intelli
gence Committee, one of the subcommittees of the Joint Chiefs of Staff.
I said, "What is the job here that I am to perforin?"
Lhey said, "That is simple. You and the other members of your
Committee are supposed to make an estimate of enemy capabilities'and
intentions, upon which the Joint Chiefs will make the war plans." That
sounds very simple, doesn't it, sit down in a cubbyhole in Washington
and know what the hell the enemy can do and will do!
Well, I was perfectly appalled at first, but later I found out it was

not as difficult as I had imagined. It helped us to have the dispatches
that the theatre commanders and secret agents abroad sent to us regu
larly, and our job was putting all of those bits of information together

and trying to find out what the enemy could do and then also what
the enemy intended to do.
We made some howling mistakes, but we were right more than 90
per cent of the time, and I think that is a pretty good batting average,

and what 1 am trying to do this evening is to call a special meeting
of the Joint Intelligence Committee with you as co-members and see
if we today cannot make up an estimate of the situation dealing with
enemy capabilities ami intentions, and let us only hope we will be 90
per cent correct this evening.
Play Hull with the Advertisers who play hall with you.
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Well, first of all we have got to make tip our minds as to who are
the enemy. In 1911, 1942, and 1943 it was not so difficult to answer that.
We had Italy, Germany and Japan as enemies. As of 1951 who is the

eneinv whose capabilities we have to consider?
To'mv mind we have got to realize freely and forcibly that the enemy
of the Uited States of todav is made up of the various Communist
dominated countries. Wherever we find a country under the control of

the Communist dictatorship there is a secret enemy of the United
States and of the American people. That means, of course, Soviet Russia,
the various satellite countries of Eastern Europe, Red China and Korea.
Those are the enemies of the American people. And what are their
capabilities and intentions?
Well, before we tan realize what they will do we have got to find

out what they can do, and what can they do against us, and what can
we do against them. Well, in some ways the enemy is far stronger than
we are. Take the question of manpower alone. Russia has 200,000,000
people: the satellites have another 150,000,000. Red China and Red

Korea have another 450,000,000. That means the enemy totals almost
809.(100.(1(10 people as opposed to our 150,000.000-

II you estimate (he number of people actually in uniform, the niinibe,

of lilies and machine guns, the enemy are about 7 or 8 to our 1, - quite
a disadvantage to us.

Rut there are certain things in which we are definitely ahead ol the
enemy. We are. and they know we are, which is quite important.
Among those things are strategic raw materials and the technological
know-how to put those raw materials to use. As far as that goes, during
the last World War. I went on special missions to each and every one

of the theatres of operations and I used to spend weeks at a time in the
front line trenches with our American boys. Every time it got too hot
for me I would rest up with the admiralty and the generals a few
miles back, so I got to know them and I have a lot of respect for the
fighting men, anil I also had a chance to see a great deal of the enemy
aiid let's not fool ourselves, they were first class fighting men, both the
Germans and the Japanese.

Well, why did we win? Equipment? Nol especially. We had good

equipment, but so did the enemy. We had good tanks, but the German

tanks were just as good, ii not better. We had good ariplanes, but so
did the German Luftwaffe and the Japanese. And we found the Japanese

equipment was excellent and their torpedoes were better than ours
until the Spring of 1915.

Well, why did we win that war? Primarily because we could out
produce them. The big factor was the American production line. Way

back at the time of the Civil War a general said, "He wins the victory
who gets there fustest with the nioslesl men." That is no longer true.
In these days you wins or loses who can get there fustest with the mostest
men or mostest equipment.

Our airplanes were no better than the Germans', but if we had 3,000

to their 2.000 we won the battle, and in trying to gauge the strength
of the Communists with our own strength we have to deal exactly with

the production line in general and more especially with two major
Our Advertisers arc selected lenders in their respective lines.
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items. At one time during my service 1 had to draw up a list of 05
strategic raw materials and their geographic distribution. Of those 05
you can choose two ol really primary importance. One of them is steel
and the things going to make up that steel, and the other one is oil.
Tell me your steel capacity and your oil capacity and I will tell you
your ability to wage big scale war at the present time, and it is quite
interesting to contrast the Communist figures with our own.
We have good figures about the Russian steel production in 1950. We
know that Rusia produced 26 to 27 million tons of steel. We know that

the satellite powers of Europe turned out less than :! million tons. We
know that Communisi China produced about 2i/> million tons of steel.

The enemy Axis produced a little more than '1(1 million tons of steel
in 1950.

What about our steel production? Our production was 97 million
tons, approximately two times the enemy production put together. Re
member, this is American steel production. I am leaving out English and

French and German and Japanese steel production) and what is more,
that figure is likely to remain constant for some time to come. The
Russians are increasing their steel production, but so are we.
Now, to be sure, we have got to face the fact tiiat Russia has enormous
coal, iron ore and ferro alloy deposits. On the other hand, the iron ore

and coal deposits arc very badly placed and the communication hctween
them is bad, making them good for strategic bombing.
What about oil? There the relationship is even more in our favor.
Acs. Russia does have oil, quite large quantities of oil, but most of

it is in one area, the famous Caspian Sea area, Malum and the Caucasus
Mountains, hut their reserves are dwindling and already Russia has had
to rely on outside sources and the new deposits north of the Caspian
Sea have not worked out so well and already Russia has had to rely on
Hungary and Rouinania.
What about China? They have no oil there. It means that putting
the whole thing together the Russian-Chinese Communist Axis put to

gether have about I'l per cent of American production, and again by
American oil production I mean just that. 1 am leaving out the Ear
East. That is a terrific figure. You have got to have steel and you have
got to have oil to wage an all out war, and that is one of the reasons
why I think that the Russians are going to be somewhat hesitant in
making an all out World War III in the immediate future. They hate
us, loathe us. and want to lick us, but they are held back by lack of
private resources.
1 have said that since 1917 and 1948. Mack there many people thought

they were going to start a World War 3 then. I stud they would not.
Now we are facing 1951 and 1952 and those production figures are

still important. 1 think the Russians will try, if possible, to avoid an
all out shooting war for several years if they can possibly prevent it.
They are not going to stop lighting, but they are going to have a little
lighting here and a little lighting there, hoping others will come in.
That is the thing we have got to look at, - not the big war, hut the
series of little wars, and what we have got to do to prevent it.
Advertising in this volume mains it possible to print it. Patronize our
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So much for their capacities. Now what about the intentions of this
Communist Axis? Well, I do not think we need to be very much in
doubt about that. We have only got to read the books and articles put

out by them to know they have got themselves pretty well organized.

All you have got to read is the works of Karl Marx, Lenin, Stalin, and
Mao Tse-Tung, the Chinese Communist leader.

The important thing to study is "Das (Capital," by Karl Marx, pub

lished back in 18(i7, but still valuable today. May I suggest you try

to read all 3 volumes of Karl Marx some evening if you suffer from

insomnia. It is interesting in how bad it is and how good it is. The
badness consists of what is going to happen; its goodness is in what the
prophesies of what the Communist technique was going to be.
People misunderstand "Das (Capital." They imagine it is an argument
that you should be a Communist. Very little of it. Most of it is a series
of premises concerning Communism —how it is going to take place,

under what conditions it is going to take place) why it should take place.

I counted them some months1 back and there are 153 prophecies that

he makes. 1 was amazed about three months ago at how many of them

have proved right. Of 153 there are 110 that turned out to be wrong,
so I would not recommend Mr. Marx as a good prophet.

His basic assumption was that Communism was inevitable, that it
must take place in those countries in which you had the greatest develop
ment of capitalism and industrialism, and that Communism could not

ami would not take place in the relatively backward areas with little
capitalism. He tells us that the most highly developed countries are

where the revolution must lake place, — England, Germany, France,

footnote, "possibly the United States," and he tells us that the revolu
tion cannot take place in Russia and China, and I think it is extremely
interesting that the revolution broke out exactly where he said it could
not take place!

It is also interesting that inside of Asia your Communism did not
break out in the industrialized areas of Japan, Tokyo and Yokohama,
but in the relatively backward areas; not in the cities of Shanghai and
Tientsin in China, but in the relatively backward communities of
China.

1 want to point out also how right he was in indicating the tactics
that the Communist governments were going to institute against the
Democratic nations, and there prophecies have been developed by Lenin.
Stalin, and Mao Tse-Tung. I remember a book by Lenin, "State and
Revolution," and a book by Stalin,"Problems of Revolution," and last,
a book called "China's New Democracy," by Mao Tse-Tung. The first

two are in English, — good translations. The last one has an English
translation, but it is a bad one, so I would suggest you read it in the
original Chinese.
What are they saying to these people? They are saying over and over
again that peace is impossible with the Democratic powers, that it is
and must be war to the death between the Communist powers ami the
Democratic powers. That is not what 1 say; that is what they say. We
have got to realize those are the philosophies — sometimes a hot war,
sometimes a coltl war. sometimes a lukewarm war, and sometimes a
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truce between wars in which to lick their wounds and prepare for an
other one, but they have no intention of coining to a long time, lasting
agreement. We may have an armistice in Korea, but that is not a peace.
We had better he prepared for the aspect of a temporary interlude

between major struggles for power.

Now most people have realized that is true of the Kuropean Commu
nists, but what appalls me is the fact that for so many years we were
blind to the intentions of the Chinese Communists. We knew about the

Russians, but the Chinese Communists were just a bad bunch of apples.
Since 1915 I have read dozens of books by various people, most of which
assure us that the Chinese Communists are not really Communists, they
are agrarian reformers, anti-Fascist progressives, anything but not really

Communists! This is and that was stuff and nonsense anil 1am perfectly

appalled at how many people in America, including people in our State
Department, were hoodwinked by those remarks.

I spent my boyhood years in China and in the Philippines. I grew
up speaking Japanese and Chinese, and since 19.15 and 1936 I have been
convinced they were Communists, and in 19-15 I was sent out to make an
estimate of their intentions, the Nationalists and the Communists and

the smaller groups. I had long talks with the leaders of the Chinese
Communists in North China. I had a talk of over two hours with Mao

Tse-Tung. the Number One boy.
I remember before I talked with him 1 pulled out of my pocket a
memorandum from the State Department in which they said, "In your
conversation with him, do not forget that Mao Tse-Tung is not a Com
munist!" And several times I suggested to him that he was not a Com
munist and each time I made that suggestion begot madder and madder,
and he assured me five times that he was a Communist. I then had to

make up my mind whether I was going to believe what the State De
partment said about Mao Tse-Tung or what Mao said about Mao, and
1 was foolish enough to believe what Mao said about Mao, and I was
right!

He said he was not a Socialist but a Communist, and a Kremlin Com

munist. I was not loo surprised when he said that because on the wall
behind him were painted pictures of Lenin, Marx, and Stalin.
I remember when I was again hack in the Far East in 1946. This time
I was not allowed behind the Communist lines, and so I went to Nanking
and spent several weeks there with nothing to do and lots of time to do
it in, and in case you find you have some time on your hands, what do
von do? You talk to the newspaper people and listen to their wild
rumors, and I used to plav a little penny ante with them. I said to them,
"I think you art.- wrong. Mao is going to say so-and-so within the next
few weeks" whenever the discussion got around to him.
They wood say. "Oh. I'll bet you ten dollars on that." Well, I never

bet if 1 can help it. and then only on a sure thing, and never more than

a dollar. I made five bets altogether and I won till five of them, ami
they wanted to know how in the world I knew what Mao was going
to do. Did I have secret agents? No, 1 did not. I didn't tell them that,
though. I will tell you how I dill it.
Iluyer meets Seller in tin- back of iliis book.
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Through Mr. Lawton Stewart at the Embassy I used to go down there
and through the State Department I used to get telegraphic excerpts of
what 1'ravda and the New York Daily Worker were saying. I got them
the next day because tee had good connections. I knew that Mao would
get them too. hut he did not have such good connections and it would
take him a week to ten days to get them. 1 was betting he was going

to follow the Party line, and he did. Therefore, I was not surprised
when he followed the Party line at all. and I think 1 can tell you what
the long term intentions of Mao Tse-Tung are.

What are they? In many cases he told me, and in other cases you
can find them written in his books and various newspaper and magazine
articles. He has a definite long term program. What is it? First, in time,
is the conquest of die whole of Korea. He is not primarily interested
in Korea because Korea has so few raw materials. He wants a victory
in there to make us lose prestige, to make us "lose face," the most terrible
thing in the world to their way of thinking. He thinks if he can make
us lose prestige or "lose face" we will lose all our power in the Far
Fast. .Always it is not merely to achieve a victory but to make it seem as
if it is an American defeat.

And second he wants to have a strategic hold over Japan. He docs

not, I am convinced, want to invade and compter Japan, japan has too
few.raw materials. But as he has said, "Korea is a dagger pointing to
the heart of Japan," and if he can get control of Korea, and especially
the port of Ptisan, then the Japanese will he intimidated into surrender.
But far more important to him than Korea is the Island of Formosa,
or Taiwan. He who controls Formosa really controls militarily the Far
Fast, because of the superb use of it as an aviation and submarine base,

but also because it is the most industrially developed of all the Chinese

provinces. He wants the factories and mines there.
lint far more important than Formosa arc Indo-China, Thailand or
Siam, Malaya, including .Singapore. Indonesia, and the islands of Borneo
and Sumatra, and last, he is desperate to secure the Philippine Islands.
That is his program and I know that and 1 know why.
Why? Industries like sugar. As I have told you, China is very back
ward and Mao Tse-Tung has the idea that the only solution for China's

problems is industrialization, and the only way to do it is through raw
materials. He thinks you can solve the population problem by taking
half of the people oil the farms. China has a great plenty of coal but
she is very much lacking in iron ore and in the basic ferro alloys of
manganese and chrome. He thinks if he can get the iron ore of Malaya
and the iron ore of the Philippines and more especially the ferro alloys
of manganese and chrome of the Philippines he can build a huge steel
industry with his native gold.

Why Indo-China and Thailand? Simple —a rice basket. If China has
the rice of Indo-China and Siam she can exist.

Why Borneo ant! Sumatra? Again simple. Oil. You cannot have a

highly civilized civilization without oil and the only way you can get
that is with oil.

Now that is his long-term objective. We were fools not to believe
him. Of course he calls it a "program of liberation." The Communists
Value is apparent in the merchandise "/ our worthy Advertisers.
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nave a tunny set of words. They never conquer, they liberate; they do
not have slavery, they have freedom, but if you will turn the words
around you will know his program. And next will be Indo-China and
then Thailand and then Malaya and then Formosa and Borneo and
Sumatra, and then the Philippines. I may be a little wrong with the
timing, but not much.

lie feels if he attacked the Philippines he would have a war, but
be feels if he attacks Indo-China well, what is that to us? So he wants

to get the outlying areas first and then the Philippines, but the Philip
pines are the final stroke, and we had better bear that in mind. And
there is no appeasing him: the more he gets the more he wants.
Well, there is an additional factor. What about the other nations

in Asia? Where are they going to stand, with its or against its? What
about India. Pakistan, Iran and Arabia ami Indonesia? Let us get tbose
countries into our considerations in Irving to make as accurate as pos
sible an estimate of our long term capabilities. What do they want?
Now that is harder to judge. It is very simple to know what the Com
munists want. They want what the Kremlin tells them they want. That
is obviously not true of these other powers. India does not want what
Pakistan wants. Pakistan does not want what Egypt wants, ami so on.
But there are certain points which, if we study them, will give US some
notion of their intentions and which way thev will jump.
And what is their ideology? Nationalism, and a special tvne of Asiatic
Nationalism. What is the ideology and intentions of Asiatic Nationalism?
Well, they have many points of dissimilarity, but they have many points
in common. The first thing you have to notice is that Asiatic Nationalism
is very new and hence is very fanatical. That sounds strange, but I
mean it. Asiatic Nationalism is very new. very modern, and hence, very
fanatical.

Nationalism is something like a childhood disease; the older you are
when you get it, the harder attack of it you get. If you are a child and

you gel chicken pox or mumps or measles, that is not so bad. If Mom
or Dad gets it, that is pretty serious. And if Grandpa gets it there is
hell to pay! And so it is with nationalism. It is very strange to note how
nationalism as a political force is really very popular. If you will read your
ancient history yon will find how little nationalism there was in ancient
Rome and Greece, for example. The wars were between city states and

not between nation states. You had fights between the city states of

Athens or Sparta or Corinth, for example. The same wav with Rome.
Rome jumped overnight from being a city state to being an empire,
and there never was any nation state.
In the Middle Ages we get plenty of nationalism. Boys will be boys
and the girls will egg them on. You will fight over religion but not
nationalism. You gel a little touch of nationalism around 1500 and even
in the Kith and 17th Centuries nationalism played a significant role.
Who is going to run it? The Bourbons, the Hapsburgs.
But in the 18th Century you have fights for the Rights of Man against
kings, but not the rights of man in the abstract, and nationalism as a

really important forte in Europe starts about 1800. The first really im-
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portant nationalism movement was the Greek War of Independence in
1815, and then we get the Irish nationalist movement, the Polish nation
alist movement, the Hungarian nationalist movement, and the Italian
nationalist movement.

And von will find that those nations that achieved their nationhood

early got a good, sound, healthy dose of nationalism, but those nations
that got it later got a hard dose. Italy and Germany got it much later
and they had a harder time of it, and countries like Ireland and Poland
got it still later and got a triple dose, and then you go to Asia and they
got it harder still. As a result of when they got it, it is three to five times
as strong there as any place in Europe.
Let us look at the difference between Irish nationalism and Hindu

nationalism. If you go to Ireland — and I have some cousins there,
they are fiercely nationalistic, so they say. Now, the average Irishman
is interested in three things: women first, boo/e second, and nationalism
third. The Hindu is interested in nationalism first, women come in a

bad second, and boo/e does not come into the picture at all. That is
a big difference.

Well, the second thing is that von have got a very strange thing in
these nationalist movements. In Europe and Asia these movements
have usually started out as literary movements and then been trans

formed into political movements and then into military movements.
The nationalist bunch usually starts with it group of long-haired men
and short-haired women discussing folk dancing and books and banshees,

and then pretty soon it becomes a political movement, and pretty soon

the young men begin shooting with machine guns. So the nationalist
movement starts with ballets and moves to ballots and then to bullets.

There is another curious thing about nationalist movements in that
so many of them have been started either by foreigners, by semi-foreign
ers, or by expatriates. Why, I do not know, but it follows. I am amazed

at the number of nationalist movements started by people not a member
of that nationality. Take a case like Greece, for example. The founder
of the first great nationalist movement in Greece was an Englishman.
George Lord Byron. He was a grand man, but he didn't know any
Greek except what he learned at Cambridge University, which was
no', much!

I had au ancestor who was a leader of the Greek nationalist movement.

His name was Dr. John Scott. He got all fired up about Greek inde
pendence and he joined Lord Byron's army, and he must have been a
belter doctor than he was a soldier because he was captured by the
Turks and he was about to be shot when he said, "Don't shoot. I am a

doctor," so he saved his life, and he worked his way up in captivity until
he became a court physician to the Sultan of Turkey. He never was
allowed to see his patients, the ladies and various concubines. They
would shove their arm through an opening in the cell and he was al

lowed to feel their pulse. On the basis of the pulse he had to diagnose
the case and administer the medicine. In the end he was freed, sent back

to England where he married and left descendants and they have been
descending ever since and here I am.

One of them was the great leader of the Irish movement in the 19th
Our Advertisers make it possible to publish this volume —give them a "break."
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Century, Charles Stewart I'arnell. He was an Irishman. His father was

English; his mother was an American —not a drop of Irish in him.

We think of the Irish as having a great gift ofgab. being nearly always
staunch Catholics, and being fond of hootch. Charles Parnell was a
poor speaker, he was run a Catholic but a strong Protestant, and he
was a teetotaler, and yet he was the leader of the Irish nationalist
movement!

Who was the outstanding leader of the German nationalist movement?

His name was Houston Stewart Chamberlain, an Englishman. There
were two brothers, Basil Hall Chamberlain and Houston Stewart Cham

berlain. Basil went to Japan and married a Japanese girl and ended up
as a Professor of Japanese Language at the University in Tokyo. His
brother Stewart went to Germany, became a German subject, married
the daughter of Richard Wagner, and proceeded to write a bunch of
books in German - "Life of Wagner," two volumes; "Life of Goethe,"
two volumes: a book on God, only one volume; "The Foundation of
the 19th Century," two volumes, and that was the basis of the whole-

Nazi ideology. You can say tint the whole of Hitler's "Mein Kampf"
was only a footnote to the ideology laid down by Houston Stewart
Chamberlain.

Who was the founder of the Indian nationalist movement? Allan O.

Hume. He retired as a civil servant and thought the Hindus should
take an interest in politics. He thought they sat on their fannies too
much. He organized the Indian Nationalist Congress and he even had
to pay the dues, and they eventually got excited. Then came Annie
Besant, an Irishwoman, and Tilak. and Gandhi, and Nehru.

Then there are the semi-foreigners. Adolph Hitler was not really a
German; he was an Austrian, and that is not cpiite the same, and he
had the greatest difficulty in being nationalized as a German.

You can see another example of that in Rudyard Kipling, the great
poet and short story writer. Kipling was one of the great leaders of
Indian nationalism. He was born in India. His father and mother were

English, but he was born in India and sent back to England for an
education and he was more pro-British than anything else, ami he
wrote a poem, "What tlo they know about England who only England
know?" The idea was that "I. who was born in India, know more

about the glory of the British Empire."
Well, I can understand that. I am not a great nationalist or a leader.
I am an American. I have an American father and mother. I was born

in New York City, but at least I had sense enough to leave New York
City at the end of 6 weeks and take my mother along with me. I spent
a lot of my boyhood in China and the Philippines, and I was exposed
to education in England, France and Germany. I spent nearly half my
life abroad, and the net result is that I am more violently in favor of
Americanism than people born in Kankakee, Kokomo and points West.
Last, the expatriates. They are really interesting. I do not know a
good word for it, really. A high grade word would be a deracinated

person. "What does that mean? A deracinated person is one whose roots
have been dug up in boyhood and transplanted in alien soil. Gandhi
is one: Nehru is another, and Sun Yat-Sen of China is another, Ali
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Pasha in Egypt is another, and Mossadegh of Persia is another. They
differ widely, but they are all deracinated people.
Let us take Gandhi as an example. He was a very fine man and I

have great admiration for him. Gandhi was born in India, but in his
early teens he was shipped to England, not to be educated there, but
to become an English gentleman. He wanted to feel like an Englishman,
look like an Englishman and think like an Englishman. In those days
he was not dressed like the pictures you are accustomed to seeing of

him in a diaper. In those days he was dressed fit to kill in English

clothes — tall silk hat. Prince Albert coat, striped pants and spats. He

wanted to know, in those days, how to learn to play the fiddle and dance.

The English failed to receive him. They said, "Oh, a native. Go back
to your place." And he got mad and the Hindus got madder and madder.
You take the whole of Gandhi's philosophy. There is almost nothing
there from the old Hindu philosophy. You do not get a single word

of Gandhiisin there. The words are not found in the Hindu books. He

got the names out of Western books. The ideology he got from the west.
If you ever want to make the Gandhi Cocktail, here is the recipe: Add
one third of John Ruskin, English Socialist: one third of Henry David
Thoreau, North American philosopher: and one third of Tolstoy, Rus
sian Socialist. Mix well. Add a Hershey bar for coloring and you have
the Gandhi Cocktail.

That same thing is true, with variations, of Mr. Nehru. He was a
Hindu who went to England to become an English gentleman. He went
to one of the best schools, Harrow. He went to one of the best colleges,

and alter becoming an English gentleman he was still a "native" to the
English and he did not belong and he got mad as hell and he went
back and has been one of the great leaders of Hinduism, but you have
got to realize he is a Hindu who is fundamentally an English gentleman
anil he hates the English like hell.

I do not mind whether he hates England like hell, that is none of
my business, but he also dislikes America. I have talked to him and
I have told him America is different from England. I showed him a

copy of the Chicago Tribune to prove to him we are not like the Eng
lish! He said, "You smell too much alike." He dislikes us not directly
but indirectly. Nehru is not a Communist or a Russian, but he dislikes

England so much he would like to see her licked and he would like to
see us licked too, and you cannot buy him. Well, I could go on in
definitely.
Here is Sun Yai-Seu. the great Chinese leader. That is what we call
him. The Chinese call him "Sun Won." He was born in Canton and

grew uo in Hawaii. He never knew Chinese any too well — written,
classical Chinese. He never studied Confucius. When he was an old

man and I was a young man 1 met him several times and I was amazed
that I knew more about Confucius than he did.

Well. I grew no in China and he grew up in the West, and you can
see in his letters that he got these western ideas. He got the ideas from

Thoreau. Thomas Jefferson, Abraham Lincoln and George Bernard
Shaw. That became his book, "The Three Principles of Government"
when you put them all together.
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Those three principles are Nationalism, Democracy, and Welfare

Stateism, and I asked him, "Where did you get those notions?"

He said, "Boy, don't be silly. I got those from Lincoln's Gettysburg
Address. 'Government of the people,' Nationalism; 'bv the people,'

Democracy, Freedom: and 'for the people,' Welfare Stateism."
So much of this Asiatic nationalism is founded by Europeans who
hate Europe. I can give you a Gallup Poll on that. Let's go down to
Calcutta and walk along the main streets together and we will see a

young man there dressed fit to kill in Brooks Brothers Clothes, short
hair parted in the middle, slicked down with KremI, horn-rimmed
spectacles and patent leather shoes talking English with an Oxford
accent and he hates England like poison.

Walk into one of the shoos along the street and you will see an old
Hindu. He is pro-British. He doesn't know anything about England.
That same thing is true in China. Walk down Bubbling Well Road

or Nanking Road or Avenue Joffre in Shanghai. You will find people
dressed in American clothes - Sears Roebuck, Montgomery Ward class.
You know he is anti-American. If he is a Ph.D from the University of
Chicago or Columbia University he is violently anti-American. North
western is not so bad.

Go another ten feet and you find an old fashioned Chinese, dressed

in a kimono and soft slippers, with a little goatee. He is pro-American.

That is important. We have never realized the ideology of the East.
We have been very stupid both in our handling of Asiatic Communism

and Asiatic Nationalism. We have never understood them.

There is nothing we can do about Asiatic Communism. If they are
Communists now, they are forever. But there is something we can do
with Asiatic Nationalism. If we will throw John Ruskin and Henry
David Thoreau at them you can get them to understand.
Yes, we have got to fight it this way. We have got to realize that it
take fire to fight fire. Yon have got a violent and fanatical Communism
and we have got to match that with violent and fanatical Nationalism.
Get the Asiatic Nationalism on our side and then we can sic them on

the Communists. It is ridiculous to think we can police the world, but

if you get Asiatic Nationalism on our side and get Asiatic Nationalists

fighting Asiatic Communists then with our additional technical know-

how we can turn the trick, but we have got to know their ideology.

You know, we are very silly. Every nation hits got its own slogan. The
words that sound good to you and me sound horrible to people in
China and Japan. For instance, go down to Mexico. They like the word
"revolutionary." "The Revolutionary Party." That sounds good. That
is fine. Go down to Cuba. They like the word "revolutionary" too. "The
Authentic. Real Honest-to-God Revolutionary Party."
But not in America. In America you can be the daughter of a Revo
lutionary, but not a Revolutionary.
In Fiance you have the Radical Socialist Party, which is the good,
sound right wing Republican Party, but in order to get the votes they
call it the Radical Socialist Party. But in America, for God's sake don't
call it that and expect it to appeal to the housewife.
Our Advertisers are our friends and fellow members. Consult them frequently.
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Our Voice of America prepares a number of scripts that would go
over well in Evanston or Springfield, but they do not mean a thing to

the people they are beamed at. •Democracy" means "good" to us, but

in China it means "messy." What is going to appeal to them and us?
Freedom and liberty. We have got to make them see, and they can be

shown, that freedom lor India, Persia. Asia, Indonesia means freedom
not from the weakened decadence of England, France and the lot, but

freedom from the Russian imperialism posing as Communism. II they

can see we will share in that love of freedom, that we do not want
to dominate them: that we will aid them to be free, not to fight their
battles for them, it will help us greatly.

We have been stupid in Korea. We have to fight the battles for the

Koreans. We did not train the Chinese armies soon enough. It makes

it look like American imperialism, which it is not, but it looks that way.

Gel the free Koreans to light the Red Koreans. If we can have it crusade

for mutual freedom then we are safe. We can arm this terrific force of
Nationalism and then with our technical know-how we can be die
leaders of a free, moral world in which we can look forward to "peace
in our time" and in the time of our children. Thank you very much.
(Applause).

President Jenkins: Thank you very much, Dr. McGovern, on behalf
of all the members of the Institute. I am sure we will all be able to

understand the newspapers more thoroughly when we read through
those several definitions which you have given.

It is my last privilege this evening to introduce to you the incoming
President, Mr. Clayton G. Ball of the Paul Weir Company, Chicago.
President Ball: Gentlemen, I have been forcefully told that the best

tiling lor the new President of the Illinois Mining Institute to do is to
be seen and not heard, and I intend to comply with my instructions.

I do wish to express my deep appreciation for your expression of con
fidence in selecting me as your President and to assure you that with
the help of the newly elected members of the Board and especially with
the unfailing guidance of Mr. Schonthal 1 will do the best I can. Under
those conditions 1 feel we will have a successful year as has been the case
in the past.

I hope I will see all of you here next year and a lot more members
of our mining fraternity in addition. Thank you all.
I declare the meeting adjourned.

(Final adjournment at 9:15 P.M.)

I'lay Hall with (he Advertisers who piny hall with yon.
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THE JOY CONTINUOUS MINER
By A. LEE BARRETT

Research Engineer, Joy Manufacturing Company
Franklin, Pennsylvania

The continuous milling program that our industry has embarked on
is indeed a farflung undertaking. Steady progress has been made but it
takes a lot of experience to evolve a completely integrated continuous
mining system. I fully agree that continuous mining is not a machine;
it is a system, and mine concentration will be one ofits important factors.
During the development of our machine, we have encountered many

problems in the field. Element design has changed two or three times
basically and at the present time there are some improvements that have-

not been embodied in any mat bine of that type which were developed as

a result of our experience underground.

The general character of these improvements lies in four categories.
First, there is the problem of preventing trouble. A continuous machine
is not very continuous when it is broken .down and not operating, so un
usual attention must be directed to designing in such a way that trouble
will not happen. We feel strongly that in the long run we must be much
better than we have been in conventional loading machines. Loss in ton
nage shows up immediately when continuous mining slops. Another im
portant consideration is the necessity to provide accessibility for adjust
ment and inspection. Hydraulic hoses and machine parts do wear and
fatigue, and it is necessary that we be able to inspect and replace those
items. So a great deal of attention has been given to the gradual modifi

cation and perfection of parts and elements to make possible this quick
inspection and easy adjustment.

One thing that cannot be lost sight of is the question of replacement.

It must be possible to replace units of the machine with maximum case.
This must be taken into consideration in design. These are the kinds of

attacks our engineers have been making on the problem.
So.mk New Developments

We have come out with some relatively new developments in continu
ous mining. One of the things obvious from the beginning was that few
operators are perfect with a machine of our type, where the control of

the boom upwards and downwards is governed by the operator. It is like
Advertising in this valiimc makes it possible to print it. Patronize our Advertisers.
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playing the piano. Skill is required to make a smooth top and a smooth

bottom at the right plate and since some operators have that skdl and

others do not, our attention has been given to designing an automatic

stop and bottom control device. This design came out rather simple it

is essentially a hydraulic brake, such as is on your automobile, with a
lost-motion'device added. A dial chooses the amount of lost motion de
sired when the brake is applied, and controls the machine boom, w.tlun

perhaps one-sixteenth of an inch of the given chosen spot. 1hat no doubt

will improve the clean-up and coal quality.

Another important development from our point of view is the rotary

ripping head. That is something we have been working on lor two or
three years. The first test model is over two years old. We have learned
a lot and no doubt there are still some things to learn. However, the

rotary has conclusively proven a number of advantages. One is longer bit
life; we have nine bits in the rotary drum, which replace some 80 1ms pre

viously used in the chains. Interesting and somewhat surprising to US,
these bits will last eight to ten times longer than the individual bits.
Apparently, the reason is that the hit is more deeply submerged and has

more bursting effect than cutting effect. Another advantage of the rotor

is lower maintenance cost resulting from the fact that four out of six

of the original chains are not used. Finally there is the lower power con
sumption-^ drop averaging .'10 percent. Perhaps the most interesting
point of all is that the coal size has greatly improved. The minus t/, range

of coal is approximately cut in half with a rotary head with the possibilitv of an even greater improvement in the future. At least, it does
bring continuously mined coal up into a class with coal mining by other
methods as far as the smaller sizes are concerned.

One of the other things we have men doing in th past two-year period
is studying the matter of dust control. All through the coal mining opera
tion w'c have the dust problem and a great deal of work has been done
with high-pressure water, which has met with considerable success. Mowever, there are some applications where water is not too favorable from
the point of view of the screening or cleaning.

Making the tump cut
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Continuous miner looding into Shuttle

We are at the present time experiencing some rather successful tests on
the use of foam. This, to my knowledge, first started at Penn State. We
have been following the program they originated, making a number ol
variations. There seems an excellent opportunity of providing even better
dust control than we can have with high-pressure spray water as foam
spreads the water out over a much wider area and removes the dust more

effectively. No doubt we will hear more about foam in the future.

This year we have a new form of miner—the 2-1-in. walking machine.
This we feel is an interesting development in that it greatly simplifies the

structure. Essentially, as far as transportation and operation at the work
ing face is concerned, the moving parts are reduced to one main element,
whereas before we had sumping slides, turntable bearings, turntable and

caterpillars. Now one element or shoe bears on the floor and is completely

universal in its conduct, and can move the machine in any direction.
This machine sumps to a depth of 21 in. As one cut is finished, the
approach to the next cut is measured by the walking machine itself, so
that the operator does not have to feel his way to the face. The same thing
is true with respect to turning as here, too, the element width is measured.

This will save operating time and will improve operating efficiency in

that the exact cut, the exact column of coal, will be attacked, whereas

before the column width attacked was in the hands of the operator.
The traveling rate of the walking machine is somewhat slower than

the caterpillar machine. The caterpillar is 35 ft a minute, which is, in our
opinion, about the most economical moving speed. The walking machine
moves 25 ft per min, walks automatically and can go straight ahead or in
a

curve.

Lookino In The Future

In considering continuous mining in general, it is certainly true thai
the over-all system will be the most important consideration—cost and
production wise. II today we had an absolutely perfect continuous miner

in itself that we could mine coal at an amazing rate per minute, we still
would not be able to realize high over-all production. Operations behind
the continuous miner must first be improved.
First, we must consider the mining system, but in order for a mining
system to be adapted to this philsophy, we need some new tools. One
Buyer meets Seller in the back of this book.
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attack on the new tool problem, with respect to transportation, is the
extensible mobile belt conveyor. One model is a 24-in. belt, which will
advance 60 ft. The tail pulley is on caterpillars. The rollers are carried
on flexible cables. They line the belt in transit so that the machine and

its bell is quite clearly insensitive to exact location. After 60 ft have been
traversed, an additional 120 ft of belt is provided and a 60-ft extension is
installed in approximately ten minutes. The total possible extension of
the 24-in model is estimated at the present time at 600 ft. There will be
produced later a wider belt which will probably extend at least 3000 ft.
The extensible belt, in our opinion, is a good solution to this general

transportation problem, in that it is a simple device which can lie de
pended upon to operate with regularity.

Starling a cross cut

It is believed that at least half of tost reduction in the future will be

realized from such general changes. We will wind up with our mine in
a small package. It won't be scattered over wide areas as most mines are

today. It seems entirely feasible that we should get 5,000 tons a day out
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doubtedly a bit in the future, but not too far in the future. We certainly
will find continuous mining machines working in a multiple-unit section,

perhaps six or eight, very close together, and problems of supervision,

drainage and ventilation and the other problems connected with mining
can be reduced greatly since the mine has become a small package.
It is very important in continuous mining to have equipment which
will stay on the line. If it is down, it won't lie mining coal, and that shows
up in (lobars and cents in a hurry. In an extensive bell of this kind, we
have one caterpillar drive unit in the tail roller, one in the storage unit,
which works each lime the room is worked out, one hydraulic motor. The

machine is fairly simple, and we are quite sure it will be reliable.
Another approach to the transportation problem is the stainless steel
shaker. Our people have been working with this device for five to seven
years. Mr. Joy has a lot ideas, and this is one of them. At the present time
it is not produced in the form that appears to me to provide the greatest
hope for transportation behind the continuous miner, but it certainly can
be used for that purpose. It is a cheaper type of device certainly than the
extensible belt. The difficulty in connection with using shakers of this
Value is apparent in the merchandise of our worthy Advertisers.
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kind behind a continuous machine wotdd be the question of extension.
While the extension is relatively simple, it is not as simple as pushing a
button and advancing the unit lorward. Two jacks in this particular unit
must be moved each time the tail section is advanced, and the belt must

be retensioned. That is a simple matter, compared to adding a shaker pan.
It perhaps represents a third of extension time, but we cannot waste that

time now, and in order to use the conveyor behind continuous mining, it
must have a mobile tail unit. However, it is a cheap means of trans
porting coal and no doubt will find many applications, particularly in
pitching seams.

I am sure we all agree that there have been great strides made in con
tinuous mining. What has happened in the past two years is to me more
or less amazing. I have been living quite close to it. We have new ideas

cropping up and no doubt in the next ten years the engineers are going

to live a very vigorous life. We will have new developments coming along,

at as great a pace as they have in the past, and without doubt it will bevery much to the good of the industry.

Mentioning this publication when writing Advertisers puts friendship into business.
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THE GOODMAN MINING AND LOADING
MACHINE

By M. F. CUNNINGHAM
Vice-President, Goodman Manufacturing Company
Chicago, Illinois

The Goodman Manufacturing Company has designed and built one
model of a Mining and LoadingMachine. This first was placed in a mine
in southern Illinois on November I, 1950, and remained there until April
10, 1951, when it was brought back to our factory in Chicago, cleaned up,
and is now on display here at the Exposition.
Before commenting on the results we obtained in our first field tests,

a general description of the machine should be given. It consists essen
tially of three parts; a main chassis mounted on caterpillar treads, a rear
conveyor which swings through an arc of 90°, and a cutting and loading
element which also swings through a 90° arc.
Description ok the Machine and Operation

The mining head has an overall mining width of :>|/2 feet. This head
consists of a cylinder held between two parallel arms and driven by two
cutter chains.The digging cylindei has five cutting discs spaced on (i
inch centers. Each disc contains 8 bits. Also rigidly mounted to the cut

ting cylinder are ten conical shaped roller wedges. There are 19 cutting
bits in each of the two driving chains, thus making a total ol 78 cutter
bits in the entire mining head.

Each of the five discs on the cutting cylinder is set to cut kerfs 2i/2
inches wide. The two driving cutter chains cut -It/, inch wide kerfs. This
leaves a 3t/> inch core between each cut. These cores are wedged off by the

conical roller wedges mentioned above. Thus 50% of the mining is
accomplished by cutting and 50% by wedging.
The cutting head can cut from 6 inches below the mine lloor to 61
inches above the floor, giving a total range of 70 indies. Immediately be
low the cutting head is a gathering or loading head similar in design to
those used on our conventional track and caterpillar mounted loading
machines. This head normally floats along the mine bottom but can be
raised or lowered by hydraulic power for tramming purposes.
The mining head is designed to cut downward from top to bottom. The
coal taken from the face, therefore, falls directly in front of the loading
Our Advertisers make it possible to publish this volume — give them a "break."
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head and is picked up by it and placed on a through running chain con
veyor. The mining and loading element can be sumped to a depth of
18 inches with the main chassis of the machine remaining stationary. A
complete cycle consists of suinping the head to a depth of 18 inches at
the top of the scam, then cutting downward to the mine door, withdraw
ing 18 inches and swinging over 42 inches and upward to complete the
cycle.

The cutting and loading mechanism is driven by two 75 hp. continuous
rated, water cooled motors. One 8 hp. continuous rated motor is used to
drive the main conveyor. One 714 hp. one hour rated motor is used to
drive the two tandem hyrdaulic pumps. Two 7i/2 hp. one hour rating
motors are used to drive the caterpillars for tramming. There are, there
fore, a total of six motors on the machine, totaling 1801A hp.
The overall dimensions of the machine are as follows: 27 feet long, 90

inches wide, overall tramming height 31 inches. The minimum width of
working place is 10 feet, the maximum width is 18 feel. The coal line
height is 28 inches. The conveyor is 20 inches wide. The machine will
turn a 12 foot cross cut 90° from a 12 foot room or entry. The operator
is 15t/2 feet from the coal face.
Rksllts or the Test Operation

In building our first machine we attempted to design into it the follow
ing six important functions: and below is a statement of our opinon as
to how well we have succeeded.

1—Flexibility
2—High capacity
3—Ability to produce coarse coal
1—Ability to load all coal mined
5—Production of a minimum amount of dust
6—Low maintenance

1. We have definitely proved that the machine has full flexibility. It
can follow uneven or rolling bottom and it can drive right angle cross
(tits 12 feet wide from a 12 loot entry.
2. We were attempting to get a capacity of 2 tons per minute or better,
which, we felt, would enable us to produce about 420 tons of coal in a
7-hour shift, based on 50% operating time. We have almost reached this
rate but not quite. With the digging cylinder illustrated here, we have
attained better than l:t/j tons per minute and we have every reason to
believe that we (an push the mining rate to over 2 tons per minute by
making certain changes in the operation of the machine.
3. We have been somewhat disappointed in the results we have ob
tained to date with the digging cylinder described above. This has pro
duced 70% plus 14 inch and 30% \\ inch by zero. The percentage of
the extremely small sizes in this 1/, inch by zero group is somewhat
larger than we had hoped for. We have reason to believe, however, that
the results we have obtained with this first head in coal sizing will be
You'll discover good merchandise advertised in this gone/ publication.
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A general view of Ihe Goodman machine

greatly improved by other types of digging cylinders which we have
designed and built for lest.

•1. Our loading mechanism has proved very satisfactory in that it loads
practically all of the coal taken from the face. There is some small spill
age which we believe will be overcome completely with some slight

changes on the loading head.
5. It is difficult to make a statement regarding the amount of dust
made by our machine. Our mining head attacks the face at the roof and
mines downward. The coal is thrown to die bottom directly in front

Details of the Goodman cutting and conveying elements.
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of the loading head. We have found that the operator has excellent
visibility of the front of the machine when it is running. We use watet
under pressure in order to further reduce the dust.
6. Basically we feel confident that we have a low maintenance ma
chine. We make this statement in spile of the fact that we were not
able to operate for a full shift at any time during the test because of
breakdowns on the machine.
Improvements to Be Made

We found several "bugs" in the design. One of the most serious, and

the one which resulted in our not being able to get a full shift's operat
ing time, was the take-up device for the main conveyor chain. We use
a through running conveyor which eliminates the need of a hopper.
Since both the mining and loading heads advance and retract 18 inches
in their operating cycle, it is obvious that a take-up device must be pro
vided for the conveyor chain which serves the gathering head. The de
sign and location of this device gave us a tremendous amount of trouble.

When the machine was running free, the take-up device performed
perfectly. When mining, however, fine, damp coal was carried back into
the take-up device by the chain flights and deposited in and around
the device. This dust gradually built up to a point where it prevented
the take-up from operating. When this happened, the machine had to
be stopped. This trouble often caused breakage. The difficulty with this
take-up could not be overcome without its complete redesign ami relo
cation. Fortunately, we know how and what to do and a new design
will be incorporated in the machine before it is again sent into the
field lor further lest.

We encountered further mechanical difficulties with the machine

which residual in lost time. These, however, have been largely overcome
and we have no fear of them in the future. As a result of the above

difficulties, we are not in a position to quote any large tonnages per
shift. We have had no electrical trouble whatsoever on the machine ami

are well pleased with its low power consumption.
Conclusions

In conclusion, the Goodman Company is very confident that the prin
ciples incorporated in the design of this first machine are well founded
and will result in our having a good commercial machine in the fore
seeable future. We arc coinmi ted to the policy of a thorough working
out of all mechanical difficulties in the mechine before offering it for
sale. This calls for continued field tests and such tests will continue

after this machine has been rebuilt to incorporate all of the changes
found necessary in the first field test.

The Goodman Company feels that so-called continuous mining ma
chines will have a definite place in coal mining, but we are equally
convinced that conventional mining equipment will continue to hold
a dominant position in the mining of coal lor a long time to come.
Our Advertisers are selected leaden in their respective lines.
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Front view of the Kocil-Maslcr

Intersecting diagonal kerfs make diamond projections
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Cut head makei jumping cut

All cutting bits are identical and travel at the same speed. They are
mounted on a solid tool holder with heavy shafts and antifriction bear
ings. The entire cutting device may be compared to a heavy duty milling
machine. This rugged construction and solid mounting of the tools per
mits deep penetration of each bit and results in coarse cuttings instead
of the conventional bug dust cuttings. It must be emphasized that this
method of cutting coal with a milling cutter produces the diamond
pattern only in the direction in which the cutter is fed. Therefore, the
roof and floor, as well as the ribs, are smooth.

The sumping force is produced by a combination of traction by the
rubber tired wheels and special rib jacks. This arrangement works very
satisfactorily but further improvement in the arrangement of the cutters

might permit us to sump without the aid of the rib jacks. The machine
is equipped with two roof drills, one on each side. These are hydraulically driven and have- a low gear for setting the roof holts.
The normal repetitive cycle of the machine is as follows:
1.

Elevate cutter head to the roof.

2.

Sump cutter to a depth of approximately 21 to 30 in.
Cut down with the machine stationary and the boom moving down

3.

to the Moor.
4.

Pull back with cutter on the Moor to smooth out Moor cut.

The present test indicates a very favorable K.W1I per ton ratio plus a
steady power demand during the cutting cycle. The 00 HP motors havenot become hand warm at any time. Indications are that improved bits
will even improve the present power demand.
Value is apparent in tlie merchandise of our worthy Advertisers.
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Summary

Summarizing, we can say that this principle of cutting intersecting
diagonal kerfs has shown possibilities for cutting coal with very little
horsepower. We further feel that this principle is adaptable to any coal
structure or coal seam. Features of the machine that should be empha
sized are as follows:

1. Deep cutter bit penetrations producing coarse cuttings and a mini
mum of lines.

2. Complete gathering of cut coal with no spillage.
3. A flexible machine that will operate in variable seam heights and

all mining systems.
•1. Cutting cycle easy and attractive to machine operator.
5. .Machine simplicity insuring long life and easy maintenance.
6. Identical cutter bits assuring uniform wear and long life.
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SLOPE DRIVING WITH A
CONTINUOUS MACHINE
By H. A. TREADWELL
Vice-President, Chicago, Wilmington and Franklin Coal Company
Chicago, Illinois

Orient Mine No. .'I, of the Chicago, Wilmington & Franklin Coal Co.,
is a new development located one and one-hall miles southwest of
Waltonville in Jefferson County, III.

Mere the No. (i coal scam lies approximately NIK) It. below the surface
and is practically level with only small local grades. The overlying strata
are flat, and consist of various colored shales, siItstone and a few layers
of sandstone that—with the exception of the bed rock sandstone which
lies about 15 ft. below the surface—vary in thickness from a few inches
up to 8-10 ft. The bed rock is 15-50 ft. thick. There was very little
underground water in the strata above No. <i seam in the area where it
was planned to sink this mine.

The coal company's previous experience with high-speed single-car
hoisting cages as well as with 15-lon capacity skip hoisting for lifts of
550-600 It. has proved to be satisfactory over the years. However, it was
known that slope hoisting with a belt had many advantages over con
ventional car or skip hoisting. Therefore, a study was made of the
various problems involved in slope construe lion before opening up mine
No. 3.

It was fell that a l(i deg. slope was the maximum that should be used.

Such a pitcli with 8(10 ft. of cover would require approximately 2850 ft.
of slope to reach the coal seam.

One of the major problems was to find a satisfactory belt for the job.
The average high grade bell being used successfully in shorter slopes at
shallow mines would require at least two or three transfer points in the
slope. It was desirable to avoid transfer points il possible, and it was
found that a steel cable cord belt would handle the job in a single flight.
The hell manufacturer's engineers were very helpful.
Fhe next questions were what size slope to use. and whether two
small slopes would be simpler to construct and more satisfactory to
operate. A careful study of the actual cores from drill holes indicated

that a large percentage of the slope could be cut with a McKinlay entry
driving machine. In the area where the McKinlay machines could be
used no blasting would be needed, leaving the strata undisturbed and
Our Advertisers make it possible to publish this volume —give them a "break."
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timbering would be reduced to a minimum, thus making it possible to
use reinforced gunite for lining. The use of die McKinlay machine
would simplify the two-slope sinking job since one slope could be used

lor material and one for the belt lo give better operating conditions.
It was decided to use two slopes 7 by 12 ft. on 40-ft. centers.
Old Machines Revamped

Two old machines, designed and built for cutting and handling coal,
which would operate sucessfully on grades of 10 percent were tried and
found sufficiently satisfactory. It was necessary to change the position
of the conveyor from the upper part of the machine to the bottom in
order to reduce its slope while operating on a down grade of 16 deg.
To accomplish this the frames of the machine were turned over.
Driving of the slopes was started December 11, 1947, with an open
cut 103 It. long and a maximum depth of 25 ft. where it faced up
against hard sandstone. The material in the cut above the bed rock
((insisted of about 15 ft. of surface soil, clay, hard pan and soft sand,.
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.stone. A dragline and bulldozer were used to excavate the soft material.
The hard rock was drilled, blasted and loaded in a truck with a clam

shell. Excavation was completed January 15, 1948.

A rectangular section 7i/2 by II ft. of reinforced concrete was placed

in the open cut extending seven ft. into the hard sandstone to make a

water-tight seal. In this concrete section the top is eight in. thick, the
sides and bottom 12 in. and the length I1(1 ft. Chimneys, stacks or open
ings, fit/, by 14 ft., were built into the rectangular concrete section above
each slope at a point 80 ft. inby the portal. These chimneys provide an
opening to the outside to assure continuous ventilation should the

mouth of the portals lie obstructed. The concrete section was completed
March 3, 1918, during weather conditions that were bad, with rain,

snow, sub-zero temperature, and plenty of wind. All concrete work had
to be protected against freezing.

The operating schedule used in the sinking of the slopes was as fol
lows: day shift, 7 a. m. to .'! p. m.: second shift, 7 p. m. to 3 a. m. The
time between shifts was used principally for maintenance work, machine
repair work and shooting when necessary.

Install First Fntrv Driver

On February 15 slope sinking was started using conventional drilling,
blasting and hand loading on a No. 61A conveyor that brought the
material to the surface where it was hauled away by trucks. On March
15, an 8-BU was placed in each slope eliminating the hand loading. Bv
April 16 the face of the north slope was 217 ft. from the portal, driven
through approximately 77 ft. of sandstone, 51 ft. of dark siltstone and
9 ft. of slate. Drill hole logs near the projected slope indicated that
there were 500-525 ft. of various kinds of shale immediately ahead. It
was thought this was a good place to install the first McKinlay machine
in order to test its use in this type of work.
The machine was moved to the portal of the north slope and lowered
to the face by a cable controlled by a bulldozer. It took two days to

reach the face and about eight days to reassemble, install necessary power
lines and reset the chain conveyor for handling rock up the slope. The

machine was started April 27, 1918, with a "green crew" and only one
experienced repairman on the job.
It must be remembered this machine was built to work in coal. Here
it was used to work in rock.

Naturally it took time to break in the machine crew, train additional

repairmen and educate the supervisory force. From April 27 to June 27,
with the second shift operation starling May Ifi, the machine, in 30
operating days, advanced the face 136 ft., an average of 4i/2 ft. per day,
not at all an exceptional advance, but by this time the men were reason

ably well trained, the repairmen were keeping the market in shape, and

the supervision had improved.
During this trial period from April 27 to the end of June the rpm

of the rotor arms was reduced from II to 7 to cut down the dust, to

improve cutter bit operation and reduce the overload on the two 70 hp.
motors that drove the rotor arms.

Our Advertisers, who make //lis volume possible, will appreciate your inquiries.
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A most serious obstacle was the fact that the bottom of the face was

approximately 4l/2 ft. in advance of, and slightly more than 2 ft. lower
than the loading point of the machine. Broken material accumulated
at the face in a pile 3i4 ft. high before spilling onto the conveyor. This

trouble was overcome by the re-design of the propelling blades on the
ends of the cutter arms and by installation of a paddle wheel to move
the material from the discharge point of the propelling blades to the
conveyor. This device was nicknamed "the lawn mower" by the men
because of its appearance.

From July 6 to 31 the machine worked 21 days and drove 187 ft., or

slightly more than 9 ft. per day.
Machine in South Slope

July performance proved conclusively that the McKinlay could do
the job. All improvements that had been made on the machine in the
north slope were incorporated on the entry driver to be used in the

south slope. The conventional method of sinking there was discontin
ued the first of June with the face at '105 ft. from the portal and the

improved machine was moved to the face. This machine was started
August 10 and had driven 175 ft. by August 30. In the 18 days of opera

tion it advanced about 10 ft. per day.

Slope haulage was the next problem. Yardage was being lost through
failure of the system to handle the material. The original haulage plan
was laid out with a -15 deg. crosscut every 250 ft. and track in the south
slope to the last open crosscut. A surge hopper with 10-ton capacity
was placed at the end of the track and a chain conveyor was used to
convey the rock from the face machine to the surge hopper. A 6-ton
drop-bottom car was used to haul the rock to a bin on top where it
was disposed of by truck.

Root arches intersect where North machine crossed South slope
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The chain conveyor part of the haulage worked satisfactorily while
the equipment was new and the pans were maintained in proper align
ment. When the pans and chain became worn it was almost impossible
to keep them in alignment and stop the chain from climbing in the
pans, thereby allowing the pans to fill up and spill material along the
sides of the conveyor. To correct this conveyor lengths were reduced by
shortening the distance between crosscuts. The Change improved opera
tion, but did not fully correct it. As the original conveyors were prac
tically worn out they were replaced with a wider and heavier unit. The

nets- Ki-in. conveyor with deeper flights was installed about the middle

of September and improved (he haulage. Between September 15, 1948,
and January 22, 1949, the machine advanced approximately ID/, ft.
per day.

During the fall ami early winter the tool holders on the McKinlays
were shortened from 18 in. to 12 in. and an extra cutter bit was added

to the outside toolholder. These changes strengthened the toolholder and
improved the cutting operation. Because the rock cores from the face,
bottom and top, frequently broke into large chunks that could not be

handled satisfactorily a rotary core breaker was developed that spalled
off the core in pieces smaller than a man's head. The angles on the
wedges on the bottom and top cutter bars were increased. These changes
materially reduced the large-rock problem.

Reduced size of the material coining from the face, along with the

new conveyor, improved the operation but not for long. By the middle

of December the Ki-in. conveyor showed considerable wear and began
to give trouble. By the end of the month it was decided to abandon the
conveyor part of the system. It was replaced with a 10-ton track-mounted
surge hopper, with a shuttle conveyor bottom, behind each McKinlav.

McKinlay machine before conveyor pilch was changed for slope sinking

Section of slope driven by McKinloy entry driver with ribs and roof gonitcd

A switch was laid through the last open crosscut and the track extended
in both slopes to the surge hopper behind the machines. This revised

haulage was put in operation January 22, 1949, and materially improved
the performance in each slope. From January 23 to June 11 the ma
chine advanced I5i/2 ft. per day.
Move Machine Back

Although the shale varied in hardness all this material as well as
sand or limestone strata 18 in. or less in thickness was cut successfully.

When cutting became so difficult that it was necessary to change the
tungsten carbide cutter bits in less than 6-in. advance, the machine was
moved back from the face about 12-15 ft. to allow sufficient space to
drill, blast and load the broken rock. The method used to load out

the material from the shot face varied with the distance expected in
hard material. If the distance was short, four rounds or less of 5-ft. holes,
a sufficient distance was mucked back from the face to drill and then

shoot the next round. This system worked well up to a maximum
distance of less than 22 ft. providing the machine had been moved back
a full 15 ft. The machine was used to load the muck pile and required
about two shifts to trim the shot section and move into the face ready

to cut. Another method used was to place a small conveyor next to the
rib alongside the machine and move the shot material to the regular
Our Advertisers arc selected leaders in their respective lines.
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First Period: Experimental

April 27-Soplcmber 15, 1918. Average advance per day with tho machine 6.7 ft.
Second Period: Operation with Itl-in. conveyor in haulage system
September 15-January 22, 1919. Average advance per day with the macliinc II.t fi.
Third Period: (it/ending with full truck haulage
January 22-June 14, 1919. Average advance per day with the machine 15.1 ft.
Percentage of slopes driven by the various methods employed:

Open cut

3.6 percent of total Blnpc distance

<amveiitional method
Hard rock hands
Material cul hy machine

7.8 percent sinking before McKinlays were installed
16.0 percent hands not cut hy McKinlays
72.6 percent slope driven hy McKinlay
100,0 percent

disposal system. A variation of this method was to discharge the small
conveyor onto the machine conveyor from which it was discharged into
the disposal system. Any of the systems used was slow and hard work.
.Mucking tip a 16-deg. slope by hand is a man's job.
I here were a total of 21 locations in the two slopes where the rock
was so hard that it was impractical to try to cut the material with the
machines. Eleven of these areas consisted of siltstone, six of limestone,
two of limestone and sandstone, and two of limestone and siltstone.

The total distance through these areas was 911 lin. ft. with an average

advance of 5.3 ft. per day.
The 11 crosscuts driven between the slopes amounted to 324 lin. ft.

While this work is not taken into account in the percentage of rock that
could not be cm by the machine, the work was performed by the sinking
crew and the material was handled by the slope haulage system.

Arched slope cross section mode by McKinlay machine

Advertising in this volume makes it possible to print it. Patronize our Advertisers.
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The sinking of the slopes has been divided into three general periods.

The first or experimental period in which so many changes were made

in the machine so as to improve the operation in rock: the second period
during which a lew changes were made in the machine and the haulage

was improved by the installation of a larger conveyor: the third and

final period began when the conveyors were taken out and full track
haulage was used.
Ventilation Air Conditioned

A 5-ft. centrifugal Ian rated at 75,000 cfm. was installed above the
chimney in the north portal to ventilate the slopes. This fan was oper

ated blowing. The actual quantity of air used varied between 30.000
and 10,000 din. In the winter the air to the slopes was passed through
fin type steam coils located in the intake chimney of the north slope. The

heating unit had capacity to raise the temperature of the outside air

from 10 deg. below zero to a minimum of -10 dcg. above. This tempering
of the air gave good working conditions in the slope and prevented the
freezing of the fresh gnnite. Without the healing system it was necessary

to wear overcoats, ear-mulls and mittens.

[ust outby the last open crosscut two 5,000 cfm. blowers were installed
equipped with 18-in. vent-tubing. The tubing was carried on the upper
right hand rib of the slope to within 15 ft. of the face giving good

ventilation at the machines. As the distance between crosscuts increased

two 18-in. tubes in place of one were used to conduct the air to the face.
Later, tight line brattices were installed along the right rib of the entries
and coated with gnnite to eliminate leaks. This line brattice was in
stalled to clear the muck cars, the full ventilating pressure was carried
behind the brattice with only a short section of tubing at the inby end to
conduct the air to the face. At all times there was good ventilation at

the face as well as through the entire slope system.

The slopes were exceptionally dry and no difficulty was encountered
with water accumulating at the lace. Down slope from the portal 311
ft. a small sump was installed in No. I crosscut to collect any surfacewater that might accumulate. The sump had a capacity of about 1500

gal. and was seldom pumped more than once or twice a week.
In order to hold the timbering to a minimum and to protect the
shale from the action of the air a preliminary (lash coating of gnnite was
used. This preliminary coating was maintained to within 50 It. of the
face at all times and closer whenever possible. The usual method
of application was to place a 1/.-3-. in. coating on the fresh surface,
and a second coat was applied during the next gnnite period. The
two coat preliminary job teas from i/j-% in. thick and proved effective
in protecting the exposed ribs and roof from weathering action of the
air.

Gunite equipment was carried on a three car trip with the machine
on the inby end, the sand on a car next to the machine, and tools and
cement on a truck outbv the sand.

At the beginning of lite job. guniting was done once or twice a week,
but as the daily advance of the slopes increased it was necessary to gunite
every other night and sometimes every night. The five-man crew conEstablisll yonr identity — mention this fiuhiiralion iclien dealing with Advertisers.
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South slope, concrete portal area

sisted of: one foreman, one nozzle man, one gun operator, and two

laborers. Compressed air was piped down the south slope in a threeinch hue with 125 psi pressure at the compressor. Water was carried
down the slope in a two-inch line and a small pump was mounted on
the machine truck to furnish the correct water pressure. A pressure re
duction valve was substituted for the pump after slope depth supplied
more than 125 psi gravity pressure. The crew's working shift was from
11:00 p. in. to 7:00 a. in. and when they were not guniting they did

general maintenance work, laying track, cleaning roads, timbering, or
working on ventilation.

Efficient Manpower list:

The average McKinlay crew consisted of the following: \/„ foreman,
one operator, one operator helper, two men to look after track, con
veyors, ventilation, tut jack-hitches, and any other general work, one-

half repairman, and one-half man who started at 8:00 a. m. on repair

shift and stopped at 11:00 a.m., also one-hair repairman who started at
11:00 a.m. and worked until 7:00 p.m., making a total crew of six men

per machine. Two sinking shifts with two machines, or four machine
shilts of six men each made a total of 2-1 men.

The repair trews ol four men per shift. 3:00 p.m. to 7:00 p. in., and
.'!:00 a.m. to 7:00 a. in. actually amounted to only four man-shifts as

these repairmen completed their shifts on the machines and are counted
in the six man crew.

A bull gang of four men was used on the day shift in the slopes to
take care of back work.

The hoisting crew ((insisted of one engineer and one roperider on
each of the regular three shifts per day, and required a total of six
Buyer metis Seller hi lite bach of Ibis book.
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Total Sinking Crew For The 24-Hour Day

Machine Operation
Repairmen between sinking shifts

-4

Flash Gunite Crew

°

Bull Gang, Day Shift

4

Moisting Crew
Top Crew

''

Total Men

51

8

The top crew included one truck driver, three top-laborers on each
sinking shift, or a total ol eight men.

Crosscuts were driven by men included in the 51-man sinking crew.

The right angle crosscuts were generally worked from both ends, the
angle crosscuts from the south end with a short conveyor or 8-BU load
ing machine.
SLOPES Lined With Gunite

As slated earlier, the first 110 ft. of each slope consisted of reinforced

concrete rectangular in shape and poured in the open cut section. The
next 187 ft. in the north and 295 ft. in the south slope were driven by

drilling and blasting with the usual irregular rib and roof line. The
ribs and roof were scaled, and "I" beams placed where necessary. A

good quality cement-block wall was built and the open spaces in the
blocks filled with cement mortar. The space between the solid rock and
the back of the wall was filled with rock from the trimming operation.

The driving of these slopes with McKinlay machines afforded second

ary advantages of considerable value beyond those of rapid advance and

reduced sinking cost previously described. The arched roof and rib

contour provided greater strata stability than slopes driven by drilling
and shooting and the surrounding strata were not disturbed by blasting.
Use of the McKinlay machine made unnecessary the steel or concrete
tunnel lining often required in slopes driven by conventional methods.
In order to take advantage of the improved conditions it was planned
to use reinforced gunite for permanent low cost slope protection the full
length of the slopes below the upper concrete portal sections.
It was only natural that the company should give serious study to the
use of gunite for this slope protection since it had been used extensively
and to good advantage at its other mines for more than 25 years.
Through study of the more recent mine applications, and as a result of
consultation with contractors specializing in the use of gunite on other
than mine construction, a plan was developed and adopted for use in
these slopes.
Specifications called for a two-inch thickness of cement gunite rein
forced with ;t 4 by 1 mesh weldetl steel wire netting made of No. 6
Value is apparent in ilie merchandise of our worthy Advertisers.
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wire. A preliminary Hash coating of gunite had been applied as slope
driving progressed. This prevented the weathering of the shales so no
further strata conditioning was necessary.

Reinforcing mesh was secured to the roof and rib by means of t/, in.
by 1 in. cinch pins or hook bolts. These pins were equipped with a lead
expansion sleeve which held them tightly in the hole drilled by a small

air chipping hammer. A four-man crew using two hammers were able
to install 1200-1500 scp ft. of reinforcing mesh per shift through a MrKinlav driven area and less than half of this on the ribs of a drilled
and shot section.

The reinforcing mesh wire was purchased in rolls six ft. wide, con
taining 20(1 lin. ft. Two pieces of mesh thirteen ft. long by six ft. vide
were used to cover the 25 ft. of rib and roof from floor to floor. The

reinforcing wire was lapped one mesh at all connecting joints and the
(inch pins secured the connection. In order to prevent sagging of the
mesh and to afford a uniform sulfate for the finished gunite it was

found necessary to space the cinch pins on three-ft. centers laterally and
about 21-in. centers down the slope. Alternate lateral rows were stag
gered to form a diamond support pattern. The reinforcing mesh was
spaced one in. from the Hash coat of gunite.

Application of the gunite was carried out in two stages. The roughingin coat was applied to fill the space between the wire mesh and the (lash
coat. This coat was applied to an area approximately 15 ft. in length by
25 ft. of perimeter, or 375 sq. ft. Then this same area was given the
finishing coat which covered the reinforcing mesh to a depth of about
a/a in., making a total two-in. thickness. A 11/, in. nozzle gave best results
when using 80-90 psi air at the nozzle, and approximately five psi higher

water pressure. Good results were obtained when the material hose did
not exceed a maximum length of 300 ft. A 5-psi increase in air pressure
was used for each 50-ft. length of hose beyond 100 ft. This set-up gave

about 10 percent loss from rebound and very little sloughing of the
green gunite.
Mixture used in this work was one part cement to three parts sand.
The screen analysis of the sand has an important bearing on the results

both as to application and ultimate strength of the finished gunite. At
least 50 percent of the sand should be plus \/a in. and approximately l/,
in. top size. Sand with about 10 percent moisture gave belter results
than dry sand.
Through the machine driven area the two-inch thickness of gunite
used five cu. ft. of material per lin. It. of slope lining, allowing (or re
bound and enlarged area at crosscuts.

To apply gunite the roof and ribs of the slopes by methods described
above, the following crew was used: two nozzle men. who alternated in
handling the nozzle and shifting the material hose, one gunite machine

operator, one man feeding the dry gunite mixture into the machine and
two men mixing the cement and sand.

This six-man crew plus a foreman were able to mix and apply 225-281)

CU. ft. in an eight-hour shift. A typical shift's work amounted to the
application of 1250 sq. ft. of finished gunite. or 50 lin. ft. of slope
lining.
Mentioning this publication when renting Advertisers puts friendship into business.
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Delivery of materials to the guniting location from the lop required
the equivalent of one additional manshift for each guniting shift.
Including the four-man crew used to apply the reinforcing mesh
preparatory to gunite application, a total of 11 workmen and one fore
man was chargeable to each shift of slope lining.

Following completion of slope lining a reinforced concrete floor was
placed in the slope from the portal to the back end of the underground
surge bin machinery gallery. This floor was poured to a minimum thick
ness of six in. and used an average of about eight in. ol concrete. The
lloor in the McKinlay driven areas was never more than six in. high or
low, but varied considerably more through shot areas. The same type
wire mesh reinforcement in the slope lining was used for the floor. A

12-man crew placing ready mixed concrete averaged UK) lin. ft. of slope

lloor per shift. The lloor was finished to a continuous and accurate
grade so that the belt-conveyor chairs were set on the lloor without need
for further leveling.
Benefits Summarized

Underground conditions encountered during the progress of this work
were gootl. Just what the effect of machine driving had to do with pro
moting these conditions is tin intangible quantity. There is much reason
to believe that the elimination of blasting through all except the hard
rock areas can be given credit for the little timbering required.
The fact that the machines were operating on continuous survey lines
for both lateral alignment and vertical grades resulted in a uniform
section devoid of the usual witle ami narrow clearances.
S **7D'AM0fc0 CORE MOLE

Slope bottom layout provides surge bin for belt loading with manshaft and materialshandling facilities
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Reprinted from 1951 "Coat Mine Modernization" Yearbook through courtesy of
The American Mining Congress, papers presented at the American
Mining Congress. Cleveland. Ohio. May 11-17, 1951.

MECHANICAL LOADING WITH
BRIDGE CONVEYORS
By A. B. CRICHTON, JR.

Vice-President, Johnstown Coal and Coke Company
Johnstown, Pennsylvania

Today, many operators ol' progressive mining companies are thinking
and planning lor continuous mining. We will all agree that the theory
of continuous mining is sound but its practical application is another

story. For many operators, the results accomplished to date do not com

pensate for the additional problems created. The idea ol mining con
tinuously is not new: it has been the dream of mining engineers and
machinery inventors lor some 75 years. Until recently, it appeared fan
tastic to many practical mining men, and as far removed Irom present

day equipment and methods as our "ofl track" equipment did to the
miner's pick and shovel some 15 years ago.
It is difficult, during those periods called "normal times" in the coal
industry —when a portion of the industry is operating at some profit —
to interest but a few in supporting new developments or assisting in fin

ancing research programs for coal production and coal utilization equip
ment. As a result, individual coal companies have either had to "go it
alone," or fall in line with the rest and become guinea pigs for the manu

facturers of mining equipment, hoping somebody, someday, would come
along with something that would save our scalps.
Fortunately, this attitude on the part of coal producing companies

has changed considerably for the better during the past several years.
Since the advent of agencies such as Bituminous Coal Research, there
has been a greater concerted action on the part of many large and small

producers, to mutually help ourselves. This program has been gener
ously assisted by the equipment manufacturers. However, great enthus
iasm ami even greater impatience is evidenced when cost reductions are
urgently needed because of diminishing markets, lower prices, and in
creasing wage scales.

Research, and the subsequent development of revolutionary equip
ment, often seems slow and is always very expensive. Without a doubt,
the industry expects loo much in too short a time. "Fhe efforts of the

equipment manufacturers and the various agencies to develop cost-reduc
ing equipment have been admirable and not in the least insignificant.
You'll discover good merchandise advertised in this good publication.
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The coal industry, like a sleeping giant, has been awakened. It is recover
ing from its lethargy and, not unlike the resurgent Phoenix, it has risen
in youthful freshness from its own ashes.
Difficult Problems Posed by Continuous Mining

Many of us are already familial with the problems encountered in an
attempt to mine coal continuously. Many of these problems will be
solved, but some, perhaps never. Initial capital investment will be large,
not only for face equipment, but for the cleaning and drying plant.
Increased power and ventilation requirements are imposed. Often, gas is
suddenly liberated in large quantities. Dust is always a problem and the
only way it can be minimized is by piping water to the face for spraying
at high pressures. This, in turn, increases the moisture content of the
run-of-face product and often complicates screening on the tipple. The
roof is always a problem in any coal mine. I don't care how good it is.

It must be handled properly —supported, pinned, taken down, broken
offbehind timbers or cribs, but it's always there and it falls only one way.
Every one has a peculiar roof and in only a few places is it peculiarly
good. Very few so-called continuous miners can operate continuously
because of the transportation system and most of us would have
to spend enormous amounts of money to provide continuous haulage.
Ihe continuous miner has no face preparation. This is a seriously
limiting and inflexible feature, especially since the machine mines its

coal from one or two places. Perhaps the analysis of the coal in the

property varies considerably; today the seam may be excellent — better
than it ever was —and tomorrow, it may be terrible. But the operation
can't jump from one good spot to another and many companies pro
ducing a limited tonnage from a property cannot cope with such a
problem. Perhaps limited recoverable acreage does not warrant a large
capital expenditure lor increased tonnage and a cleaning plant. There
may be other limiting factors, loo, such as markets, taxes, and the labor
supply. Think back to the days of pick mining when we got a cleaner,
blended, uniform face product. Mining then was certainly less com
plicated, but most of us couldn't live with pick mining today because
of our high wage settle.

A continuous miner in our intense desire to get well quickly, is sug
gested as a panacea for many ills, but we belatedly discover that we've
bought more trouble than ever existed originally. My view is that we

are not proving anything by having a machine grind out, drill out, rip

out, burst out or vibrate out coal without stopping, for six or seven hours,
unless such a inehoci is really improving our situation —from all angles,
in the final analysis, we are all seeking the same fundamental result —a

merchantable coal at a cost which will provide us a profit. To many of
us, reduced costs will permit lower prices, which, in turn, will enable
us to retain business that is about to convert to oil or gas. Then, too,
there is always the desire to regain lost markets.

The foregoing is related to the theme of this paper since it is the result
ol considerable investigation tend evaluation in our effort to solve a
Our Advertisers, who make this volume possible, will appreciate your inquiries.
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problem peculiar to us. This presentation is not to be construed as an

indictment of continuous miners or the principle behind continuous
mining: it is straight reporting on development of equipment and a

system which best serves our own company's needs, and which may
serve yours, following is an account of the conditions which guided and
controlled our planning.
A Continuous System With Loading Machines

We operate a relatively new mine (opened 1944) producing very ex
cellent quality coal from the erratic Sewell Seam in Nicholas County.
West Virginia. The seam varies in thickness between 80 and 55 inches.

The roof is good and the bottom is hard. Maximum grades rarely exceed
U/o percent. The coal, which is of firm structure compared to most coals
is southern or central West Virginia, is shot with compressed air and
our product is 75 percent coarse over % inch. There are no banded
impurities in the seam, but frequently when coal higher than average
is encountered, a bone coal appears at the lop and occasionally from
2 to 8 inches of draw slate come with the coal. We have three calcium

chloride washers to remove free impurities in the %x8-in. size. The %x0
coal is loaded raw and rarely exceeds 1% ash or 0.60% sulphur. Tor
nine or more months out of the year, we enjoy a good market for coals
of domestic size and the differential in price between screenings and

prepared sizes is as much as .82.50 to $3.00 per ton.
This is a 110 volt A. C. all-bell conveyor mine with some 4 miles of
80 and 36 inch conveyors in operation as of this date. We are using con
ventional equipment which consists of shortwall cutting machines trans
ported on crawler trucks, flexible shaft drills connected to and operated
by the mechanical power of the cutting machines, loading machines,
shuttle cars, shaker feeders which receive coal from the shuttle cars to

regulate its flow to the panel belts, chain flight conveyors, and, as men
tioned before, a compressed air system for the shooting of the coal at
about 10,000 p.s.i.

In spite of this equipment, good natural conditions, and a very effi
cient, low labor cost haulage system, it was urgently necessary to greatly

increase tonnage per man shift to reduce costs. Alter careful considera
tion, we did not believe that any so-called continuous miner on the mar
ket today could be satisfactorily adapted to our conditions and give us a
decided improvement, from every standpoint, over our present methods.
The Piggyback Bridge Conveyor

Our search for a more continuous loading arrangement has resulted

in the development of a unit employing conventional equipment with
one significant but simple and inexpensive addition. This innovation
is the bridge of "piggyback" conveyor which links the loading machine
to a chain flight conveyor and permits the loading of coal at a face,
almost without interruption. It so successfully bridges the gap between
loading machine and conveyor that the two combine to form one entire
system which operates as one continuous loading machine. In this allconveyor mine, no one else so much as pushes a button between the loadOar Advertisers arc our frieutls and fellow members. Consult them frequently.
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ing machine operator and the tipple and coal moves continuously from
the face to the surface.

The piggyback conveyor combines in one superimposed, individually
powered machine, advantages such as, double jointed flexibility, tele-

Pivol action at loader boom permits operation
in close timbering

scopic effect of extension and retraction following the loading machine
since they are connected, automatic load-centering eliminating spillage,
quick attachment to and detachment from the loading machine. These
are the keys which have unlocked the solution to the problem of con
tinuous loading with conventional mobile loading machines. This system
is adaptable to all seam heights and the chain (light conveyors operate
at capacities Ear beyond those previously experienced. A converted load
ing machine with bridge conveyor attached is no higher than the orig
inal, standard machine. Operation is possible under any conditions of
low seam height where present, conventional loading equipment is used.
Play Ball with the Advertisers who play hall villi you.
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Diagrammatic view emphasizes the flexibility of Ilie unit

.Maneuverability is greater than with any mechanical arrangement
in service today, because of the two "wishbone" pivots which together
give a complete 360° pivot action and keep the load centered regardless
of position. The 180° action of the loader at the point where it is con
nected to tlie conveyor, gives it twice the pivot action of a loader with
a swinging tail conveyor. The discharge end is tarried on a four-wheeled

"dolly" which travels back and forth on the Hanged conveyor line pans,
permits the unit to load the room or entry conveyor, positioned at an
angle of ill)0 either side. The unit can reach either side of the conveyor
line about 35 feet for the purpose of driving cross-cuts. This is the
almost-in-line combined length ol the 14-foot converted loader and the
2(i-foot piggyback, when connected. This permits rooms or entries on
70-foot centers and the breakthroughs can be driven half distance from
either side.

One of the major difficulties with mobile machines loading directly
on chain conveyors is the trouble encountered when operation is at
tempted in more than two rooms or entries. Insufficient maneuvering
space is provided between end of the pan line and the face in the center
places. In West Virginia, for example, three entries must be driven, to
comply with the mining law. in panel sections where belts are used,
since belt conveyors are not permitted on either intake or return airways.
They must be placed on "neutral" ventilation by biatiicing both sides
of a center airway. As a consequence, at least three entries must be driven.
A feature of the piggyback is retraction ol the unit completely out of
the way ol the ramming loader and other lace preparation equipment
This is possible since the tail pulley of the main conveyor need not be
Our Advertisers are selected leaders in their respective lines.
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View of unit showing the dolly support of the discharge end

carried close to the face as is necessary for hand loading or with con

ventional loading machines. The shorter, more maneuverable converted

loading machine makes the operation ot three or more places no prob
lem at all.
Operating Crew and Results

he
The

loading crew consists of the loading machine operator and his

ier. The helper's duties with the machine require
hut a small portion
helper.
req
of the available face time; he connects and disconnects the loader from

the piggyback which remains in the place; he handles the cable when
the machine is tramming; he may occasionally knock down some hanging
coal, hut this is unusual in low seams where the head of the loading
machine can he raised to loosen it. His duties, for the most part, are

timbering, resetting safely posts, positioning pans and chain to he added
when the face is loaded out, and, if a cutting machine is stationed at each

face, he may have it sumped in for the cutting crew when they arrive.
The loading machine operator devotes his complete attention to load
ing coal —loading almost continuously. He never has to look away from
the face to locate his transportation medium — never has to reposition
his tail conveyor — never has to tram coal using his loading machine
as a shuttle car — never has to worry about spillage —and never has to
stop for pan-ups during the loading cycle.
A standard unit crew consists of five men — two with the loading

machine, two with the cutting machine, and a utility man who supplies
the faces with timber, lock dust, pans and chain. He also extends comAdvertising in litis volume makes it possible to print it. Patronize our Advertisers.
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pressed air line and sets timber. K coal from panel belts is loaded into
mine cars, we try and arrange the set-up so one boom man will handle

the coal from at least two piggyback units.

A happy combination of equipment is the primary reason for the

high tonnage per man shift on these units. We are cutting with Goodman
shortwall machines with a 40-inch per minute feed, equipped with hugdusters. Attached to the gear end of the cutting machine through a per
manently attached speed tncreaser is the 900 r.p.m. auger speed, Crichton
flexible shah drill. This is an all-mechanical unit which enables us to

drill during the cutting cycle. Drilling time per 3-inch diameter, 8-foot
deep hole to accommodate Airdox cartridges, is 20 to 25 seconds each,

so that an entire face some .'10 to -10 feel wide, requiring S to 10 holes!
can be drilled in less than 5 minutes. This high speed, light weight,
mechanical drill was developed by our company. The cutting machine
and drill unit is transported between faces on a |oy caterpillar truck.

Our loading machines are 12-BU Joys. With this balanced arrangement
ol lace equipment, our crew members perform all necessary face duties;
for example, the cutting crew also drills, shoots and sets timbers.

All standard caterpillar-mounted loading machines are adaptable to
the piggyback system, provided the capacity of the machine is not greater
than the capacity of the transportation equipment The conversion is
simple and inexpensive, requiring the removal of the conventional long,
swinging boom and the swing jacks with necessary hydraulic attach
ments. A short, straight tail conveyor with the necessary hitching device
for connection to the piggyback is substituted. Conversion can be accom

plished at less cost with more immediate advantages at cost-saving results
than any other mine modernization plan. Another very important

feature is the fact that this arrangement ol loader-conveyor combination

will operate near peak capacity in closer timbering than will any other

mobile loading unit.

Shortened boom of Ihe mechanical loader discharging at 90' into the piggyback
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In our search for an arrangement to give ns more continuous loading
time, we learned that |. 15. Long of Fayctteville. West Virginia, had

developed a conveyor and had successfully experimented with it by

hand loading methods. This seemed to supply the missing link. With
the cooperation of the Long Super Mine Car Company, who supplied
the experimental units, my company, in our own shop, converted a

12-BU |oy loader for use with the piggyback. We substituted a short,
straight conveyor for the standard, long swinging type, thus eliminating
swing jacks, 81/2 feet of conveyor and 17 feet of conveyor chain. We

developed the hitching device for use with a "wishbone" pivot at the
front or receiving end of the conveyor.

The motor and speed reducer, which is the independent drive for the
26-foot long bridge conveyor, arc housed in a compartment behind the
small hopper at the receiving or loader tail end. Power to operate this
motor is taken from the loader through a short length of cable which can
be disconnected at a permissible plug when the loader disengages from
the bridge conveyor to move to another face. The piggyback, itself, stays
in the place. The loading machine carries it through the loading cycle.
We have based the development of this arrangement on the theory
that the first criteria for any unit of companion machines is maximum
loading time. The system is an outgrowth of independent mobile loaders
attempting to load onto a conveyor system. If it has been generally under
stood why maximum loading time or even as high as 2.5 percent loading

time was never accomplished with this arrangement, apparently nothing
was done about it. the equipment manufacturers offered no solution

and the operators suffered with it for years.
OajKcrivEs to 15k Reached

To summarize our objectives, we were striving for:
1. As nearly continuous loading as possible.

2. An arrangement of equipment which could be handled by the
loading machine operator alone and still permit him to direct his atten
tion to the fall of coal and the uninterrupted loading of it.
3. A unit which could maneuver at all desired angles away from the
pan line at maximum distance (60-foot face) so that the loader could
operate in wide face and drive cross-cuts.
'1. An arrangement which would eliminate spillage as completely
as possible.
5. A face product with minimum contamination, particularly of ys
inch minus size.

6. As high a percentage of ys inch plus coal as possible to bring
maximum realization, to facilitate cleaning and for belter loadability.

A course face product requires less power lor loading and is much easier
on equipment.
7. The lowest possible maintenance and repair cost.
8.

A minimum amount of dust.

Advertising in this volume makes it possible to print it. Patronize our Advertisers.
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9. Aface system which would surrender none of the advantage of the

previous system.

10. A system producing the highest possible tonnage per man shift.
As to results with our piggyback units, over a period of the past eleven
months we have produced approximately 130,000 tons at a face cost of
not quite $110,000.00, or about M\/.,C per ton placed on the haulage
system. This figure includes all down lime and equipment moving time.
The coal produced since February 1st of this year is under the present
contract which provided for the increase of §1.60 more per man em
ployed. Our highest tonnage for any one shift was a fraction over 53

tons per man shift with a lace cost of 32c. Our best unit results for a

one month period was 4,313 tons, 171 man shifts. 2-1.7 tons per man
shift, and a face cost of (i.SC. This coal was produced from an area where
the seam height averaged between 11 and -12 inches.
Perhaps the following could be called "thoughts at random" as it is

difficult to follow any particular sequence, but they all add up to what

I call a "basic mining philosophy." While the following reasoning seems

perfectly logical to us, perhaps these opinions are based on conditions

peculiar to us and to our particular situation. We arc commercial oper
ators and do not contend that our theories and our aims apply to every
one in the industry. Over a period of a lew years, we have developed
some pretty definite ideas about mechanical mining in general, with

Hitching pivot and electrical connection between the loading machine boom and piggyback
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which I expect many of you lo differ. However, they explain the basic
Very few of us have ever approached the capacity of "conventional"
mining equipment - meaning all present-day loading, hauling, cutting,

thinking behind the evolution of the piggyback conveyor.

drilling and shooting equipment or methods excluding so-called "con
tinuous" miners. The coal industry has been screaming at equipment
manufacturers for fifteen or so years for higher and higher capacity
loading machines. They have been built, we have bought diem and
then operated them only a proportion of the available face time. For
example, we will all agree that a 14-BU Joy will load properly shot coal
at the rate of 5 tons per minute or 300 tons per hour. This machine
then, when producing .'100 tons per shift is being operated at about
15 percent of its capacity. Either preparation or haulage is hottlenecking
its production. Hut nevertheless, we now turn our thoughts and atten
tion to a continuous miner before learning how to property apply
present equipment.

Since our company placed piggybacks in operation, we actually aver
age better than 50 percent loading time, many units operate 66 percent
of the available face lime and occasionally a machine will load coal 5i/2
out or 6i/2 hours, or 85 percent or the face shift. This is coming closer
to getting"the capacity of the loading machine.
Regulated Belt Loading

Another problem which unavoidably confronts us in the operation of
an all-belt mine is regulation of How. At our mine we operate fifteen
belts: nine are for main line and six are for panel haulage. We have one
main and two secondary confluence points with six right angle panel
bell transfer locations. We have learned in the operation of these belts

at 100 feet per minute that to avoid spillage, we dare not load a 36-inch

belt at a rate greater than S tons per minute or a '10-inch belt more
than 6 tons per minute. Belt cleaners don't pay dividends and are a non
productive, constant payroll load. Proper flow regulation will eliminate
almost all spillage.
On all shuttle car sections, regulation is accomplished with shaker
feeders which receive the shuttle car load at a discharge rate of 6 tons

per minute and smooth it down to one ton per minute when fed to the
belt. We use shuttle cars for seven entry heading developments. Else
where, in panels and rooms, we use piggybacks attached to 12-HU loaders
at one ton per minute, discharging on chain flight conveyors which, in
turn, carry the coal to 30-inch belts. The I2-BU loader is its own regu
lator. Our average loading rate with this machine is .7 tons per minute,
or about -10 tons per hour.
Our aim is to arrange that this machine loads 150 tons per unit shift,
or a total loading time of 'is/t hours, which is 57 percent of the face
time. This is 25 to 80 tons per face man. depending on whether the crew
consists of five or six men. When we occasionally hit 201) tons per shift,
we get 40 tons per face man, 15p per ton face cost, and our machine has
loaded coal continuously for five hours and hits operated 77 percent of
the available face time. I submit that this is done without groaning.
Establish your identity — mention this publication when denting with Advertisers.
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straining or shirt tearing. It is smooth, easy operation. No belts are being
flooded, no equipment is being smashed about and the section foreman

is a happy man, moving from face to face in his battery-powered jeep,

contentedly chewing his tobacco.

Low vs. High Tonnage Per Unit

This brings me to the highly controversial portion of this paper. It
is our theory, perhaps because of our particular set of conditions, that
we do better with low tonnage persection, few men per section hut high

tonnage per man shift. Some claim this makes lor higher capital invest
ment per ton and per man employed. With this we disagree and feel

we can defend our position. To begin with, if a high capacity loader such

as a 14-BU is connected to our piggyback, regulation at the face is im

possible. Belts are flooded if loading is performed simultaneously on
various sections and coal converges at confluence points. This necessitates

(leaning spillage. Further, conveyor pans 20 inches wide and 15 inches

deep are required to cany the slug load and men can't juggle pans of
that si/e around in 40 inches of height. True enough, with a 14-BU, the

face is loaded out more quickly and the loading machine has a longer
time to sit idle.

Many operators favor the big tonnage section, say, 100 tons and 20
men. When this section suffers a breakdown, 20 men arc sitting there

with their hands in your pocket while a mechanic repairs, perhaps, a
broken conveyor chain. If the section is down for a shift or two. you're
really hurt, I don't care how big the mine, and this hits you right down

the line on your necessary non-producing men.
Our mine is geared to 2.500 tons per day and we lately fluctuate more
than 150 tons from this, barring a major interruption which shuts us
down completely. Our maintenance on the small loading machine is
very low. Since we have cut 8i/2 feet off the tail, shortening 17 feet of

conveyor chain, and also eliminated the swing jacks formerly needed for

shuttle car loading, we have materially reduced the load on the motors.

.Shuttle cars are not smashing into the loader's tail conveyor. The "bobtailed" machine is easily trammed and timbers are rarely knocked out.
The machine is perfectly balanced, carrying the hopper end of the piggy
back a few inches off the bottom.

This, then, is the story of the final development of a mining system

using the piggyback conveyor in conjunction with conventional equip

ment, which enables us to approach the full potential of our loading

equipment and our transportation system. It is. perhaps, a small con

tribution, but we feel it is progress. It lias helped us reduce costs and
we hope it will help others. In so doing, wc hope it will help coal find
its rightful place —the dominant fuel in the energy markets of the world.

Buyer meets Seller in the back "I this book.

152

P R O C /• E D I A' G S

U /•

T H E

DISCUSSION

Carel Robinson (Robinson & Robinson): It is my opinion that Mr.
Crichton has given an excellent paper. The figures he presented are very
stimulating but 1 don't agree with him in reference to the capital cost.
The studies we have made of the "Piggy-back" - and we have been fol

lowing it since it was first conceived about three years ago —is that if
it is installed in the right places in the right mines, and under right
conditions, the capital cost per ton of annual productions is not greater
than with any of the several other methods of loading and handling coal.
It impresses my firm as being the forerunner of a new method of mining.
We think it will be almost as revolutionary as trackless mining was when
first introduced. It must, however, be recognized that it can be applied
successfully only to a limited number of places.

This development fills a need that has been fell for a number of years.
A good many mines have tried loading from conventional machines,
directly into chain conveyors; some were successful, others were not. 1
know of one mine where, in coal 33 inches thick, a force of five men,

averaged, over a long period, 140 tons to Kid tons per shift. Then, they
got into bad roof conditions, and the tonnage dropped to 40 or 50 tons
per shift. Other mines have tried loading directly into conveyors, and
have had trouble.

With the bridge conveyor as described, it is possible to cut off about
eight or ten feet ol the loading machine boom, so that it is much more
maneuverable in weaving through timbers, under bad roof, and into a
number of working plates. Thus, in a more extended territory the pre
paration can be kept ahead of the loading machine much easier than

when the operation is confined to one or two places. This has been

found a very great help.

Another point Mr. Crichton brought out and which might be stressed,
is the difficulty of driving break-throughs with the conventional machine
loading into a conveyor. When driving a break-through, frequently the
machine boom will not reach the room conveyor. Then, the procedure
is lor the loading machine to leave the conveyor, tram to the face, load
the boom and tram back. This tramming back ami forth causes loss of
loading time and increases maintenance cost. With the Piggy-back, these
difficulties are eliminated, because the breakthrough can lie driven just
as easily and efficiently as a regular working place. Furthermore, places
can be worked 45 or 50 feet wide whereas when loading directly into the
room conveyor, the room width is limited to about 25 feet.
Mr. Crichton brought out a rather negative altitude towards the con
tinuous mining machine. Our linn has, until now, been unable to find
a satisfactory arrangement, except at a very heavy capital cost, for pro
viding continuous transportation. However, the Piggy-back study that
has been made indicates that it can be ol great help to the continuous
Value h apparent in the merchandise <>/ our worthy Advertisers.
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miner and at a lower capital cost for transportation than with several
other systems that are being developed.
One plan which has not been tried, but which is entirely feasible,
wotdd be to have in back of the continuous miner, two chain conveyors
set paiallel and two Piggy-backs. The continuous miner wotdd hook to

the number one Piggy-back and advance 20 to 25 feet. While this is being
done, the second chain panline could be extended, and when advanced,

say 25 feet, the machine could be switched over to the other Piggy-back.
Time required for this would be about 20 to 50 seconds. Then, while
loading into the No. 2 chain conveyor, the No. I conveyor could be ad
vanced 25 feet and the cycle continued. Thus, in driving 100 feet and
break-throughs, there would be a loss of time of less than two minutes

in making the change over front one conveyor to the other.
Another plan would advance a room or entry continuously for a dis
tance of 50 feet. At the start of such a cycle, the chain conveyor would
be laid up to the face of the working place, with the Piggy-hack dis
charging at a point 50 feet back. The continuous machine would then
drive ahead a distance of 50 ft. without any interruption in the trans
portation system. At that point, the break-through would be driven.
Then it would be necessary to stop loading until the chain conveyor
was extended 50 feet to the face. This would complete the cycle, which
would then be repeated. This method has been tried on a limited scale

and found to be entirely practicable.

Mentioning this publication when writing Advertisers puts friendship into business.
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Reprinted pom 1951 "Coal Mine Modernization" Yearbook through courtesy of
The American Mining Congress, papers presented at the American
Mining Congress, Cleveland, Ohio, May 11-17, 1951.

OTHER RECENT DRILLING DEVELOPMENTS
By GENE H. UTTERBACK
Chief Engineer, United Electric Coal Companies
Chicago, Illinois

The subject of this paper, "Other Recent Drilling Developments,"
would intimate that the entire field of drilling other than that discussed

in the two previous papers will be covered. Such is not the case. A similar
paper presented in 1949 by Mr. Howard Erisbie probably gave better
coverage of the subject than I have been able to prepare for this meeting,
and, as a matter of fact, a description of one of the drills discussed by
Mr. Erisbie is also included here.

Due to the impracticability of covering the entire field this paper has
been limited to the discussion of three different drilling machines.
Tractor Mounted Compressed Air Drill

The machine illustrated in Figure 1 was built by Hart & Hart of
Providence. Kentucky, and the following information was furnished by
Mr. George Hart of that company.

This machine uses a Jaeger Model 600 air compressor direct connected
to a Caterpillar D-8 tractor. The compressor actually delivers about 550
cubic feet of air per minute at 100 pounds pressure and this is sufficient
air to supply two conventional 'I inch driller drills. The compressor,
mounting frame and air receiver and all other parts of compressor are
mounted on a Standard D-8 tractor, as one unit, and secured to the trac

tor with six li/( in. studs and thirteen y$ in. cap screws. There arc no
bolt holes to drill, or any cutting of tractor frame. All bolting is done
to standard Caterpillar drill holes.
The frames for supporting air drills on front of tractor are secured
to tractor with six 1 in. bolts and eight 5/s hi. bolts, till utilizing standard
Caterpillar drilling. The drill support frame is so designed to permit
immediate spacing of holes to be drilled, as each drill support arm
swings around a vertical axis on each side of tractor radiator. The drill
support frames can be kept vertical to the tractor by adjustable braces
on each side of tractor frame. The frame is also designed to support
long boom drifter drills, thus permitting the use of a long starter steel.
In Mr. Uttcrback's absence, his paper was presented by Mr. T. H. Latimer. Engineer,
United Electric Goal Companies.
Our Advertisers make it possible to publish this volume —give them a "break."
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Fig. 1. Hart and Hart air drill

The steels may be from II to 16 feel in length, or even longer, making
the changing of drill steel less frequent in deep drilling and in many
instances eliminating the changing of steel at all.

This mobile compressor and drilling unit will move well over rough
terrain, mud, ditches, boulders and sleep slopes. The compressor may

be disengaged from the tractor drive shaft by means of in and out inter
nal and external gears: thus permitting tractor to be operated without

the compressor running. Moving from one set of thill holes to the next
is done in 12 to 15 seconds. Three men are required to run the machine,
two drillers and one tractor operator. When drilling two inch holes 8
to 12 feet deep in hard limestone, an average production of 250 feet
per hour can be expected.

As most of you probably know, Hart 8c Hart built this machine to
drill the limestone ledge between the No. 11 and No. 12 coals in West

Kentucky, but wherever compressed air drilling of small diameter holes

is necessary, it could well be the proper tool.
Rotary Drill Designed for Hard Sandstone

At the Homestead Mine of Sinclair Coal Company in West Kentucky

the problem of drilling sandstone over the No. 12 seam was solved by
building a machine specially designed to fit predetermined specifications.

This drill was described in Mr. Howard Frisbie's paper in 1949, but
You'll discover good merchandise advertised in this good publication.
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it seemed to me remarkable enough to repeat the description, and Mr.
Frank Gilbert, Superintendent at Homestead, has given permission to
do so.

As can be seen in Figure 2, the raising and lowering mechanism, con
trolled by hydraulic cylinder, is a sort of pantagraph arrangement, where
by the boom point, carrying the drill motor and tools, when lowered or
raised, travels in a nearly vertical straight line. While this is remarkable
enough, the real value of the Homestead machine lies in the Ward-

Leonard type of control used on the electrical equipment.
"The main D.C. generator is a 34 K.W, 1800 R.P.M. unit, direct con
nected to a 75 H.P., 3 phase, 60 cycle, 440 volt induction motor. The
direct current excitation is provided by a separate motor generator set
which consists of a It/, K\V, 125 volt generator direct connected to a
3 H.P., 3 phase, 60 cycle, 440 volt induction motor. The drill motor is
a 29 H.P. shunt wound direct current motor which is connected direct

to a gear reduction of 9 to 1. Eight points of speed are provided by mag
netic contactors actuated through two master switches, one for reversing
direction and the other for acceleration."

This type of electrical equipment solves the problem of variable speed
on the drilling head where is needed high speeds at light loads and slow
speeds with high torque at heavy loads. Mr. Gilbert advises the machine
is drilling an 8 inch dry hole in an overburden consisting of 90% white
sandrock, using a three-wing mole-foot head with diamond point bits.
The average overburden is 46.7 feet and the drill averages 3-1.3 feet
per hour. Anyone familiar with the sandstone over No. 12 coal must

admit this is good production for rotary drilling without air or water.
Difficult Drilling Solved by New Type Machine

The third drilling machine to discuss is one built for The United

Electric Coal Companies for use at their Fidelity Mine near Du Quoin,

Tig. 2. Specially designed drill
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Fig. 3. Cross sections showing blosting problems

Illinois where an unusual overburden structure has made blast hole drill

ing an aggravating and expensive operation. As can be seen in Figures
3 and 4 the drilling and blasting problem is complicated not only by the
top stratum of limestone, but also by the inervening layers of mud
and sand.

Fig. 4. Overburden at Fidelity Mine
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For the last several years the 9 in. blast holes have been drilled by -12-T
churn drills and the blasting done with LOX except where the holes

were cased through the sand, in which case the holes arc loaded with
fixed explosives. While churn drilling is dependable it is also slow, hence

expensive, and where possible is invariably replaced with a faster,

Fig. 5. View of first Reich Bros, drill

cheaper method. At Fidelity the churn drills were, and are, averaging
125 to 150 feet per shift per machine and for a mine geared to produce
10 to 12 thousand tons per day the overburden drilling becomes a task
of considerable magnitude.

Consequently, the Company decided to try a new approach to the
drilling problem and Reich brothers Manufacturing Company at Terre
Haute, Indiana was employed to design and build a drill that would

combine the speed of auger drilling and the versatility of churn drilling.
To obtain minimum time per hole it was decided to utilize a 48-foot
stroke, with an extra 20-foot section of drill stem to be added for deeper
holes. Fig. 5 gives an overall view of the machine as first built, and while
Our Advertisers, who make this volume possible, will appreciate your inquiries.
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some changes have been made since then, it is still the same in general
principle.

With a 18-foot continuous stroke available, the fast removal of top
soil and clay was deemed necessary to utilize fully the advantage of the
long stroke; therefore, an auger spiral was welded on the outside of a

Fig. 6. A closc-up of the high pressure oil
lines

5i/2 in. flush O.D. drill stem. This spiral proved its worth, when on the

second day of testing, a 9-inch hole was drilled 11 feet deep through
day and soft shale in one minute and '17 seconds. This high speed anger

ing was possible only with the addition of water through the drill stem
in the amount of 120 gallons per minute at 300 pounds pressure. When
angering a similar hole dry, 8 minutes were required.
Description of Drill Details

The problem of driving a 18-foot drill stem with auger flights was
solved through the use of a gear reduction mounted on top of the stem,
powered with light-weight hydraulic motors. The gear-box is so conOiir Advertisers are our friends and fellow members. Consult them frequently.
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strutted that the main spindle, when screwed onto the drill stem, takes
the entire downward thrust of approximately 15 tons. The water swivel
is permanently connected to the top of the gear-box spindle, and sends
water through the spindle into the drill stem.
The oil is conducted to the hydraulic motors through high pressure
flexible hose which is connected to permanent piping through high pres

sure swivels about halfway up the rear side of the mast. The llexible
hydraulic hose and high-pressure water hose travels with the gear-box
from the top of the 60-foot mast down to the deck of the drive. See
Fig. 6.

All drilling operations in rotation and up and down feed tire done
through high-pressure hydraulic pumps, motors and cylinders. Two 35gallon per minute 3000 p.s.i. pumps are used for the rotation fluid
motors, and one 20 gallon per minute 3000 p.s.i. pump is used for the
feed cylinder, making a total of 00 gallons per minute. The oil is run
in a sealed system with only an air filter on the reservoir open to atmos

pheric pressure. In order to prevent dirt from contaminating the oil
system, the oil is filtered continuously through large full-flow 50 micron
filters.

The full 48-foot stroke was achieved through an arrangement of wire

rope sheaves, using two sets of 6 turns around the cylinders for down
feed: and another set of 6 turns of wire rope from the cylinder cross heads
to sheaves mounted on a frame beyond the cylinder for up-feed. This
arrangement with a 10 inch 1.1). cylinder and 8-foot stroke results in a
•18-foot travel of the gear-box which is connected to the free ends of
the wire rope. With 100 tons pressure in the cylinder a 15 ton pressure
results on the drill stem.
Drilling Records

Logs were kept for every hole drilled over a three month period, which
included depth of hole, thickness of each stratum, length of time to drill

each stratum, hydraulic pressure on rotation and down feed while drill
ing each stratum, and all pertinent data connected with the drilling.
See Fig. 7.

Horsepower required for turning the auger drill stem was easily com
puted from the rotation hydraulic pressure, anil varied from 25 when
drilling hard limestone to over 100 horsepower in wet. sticky clay. The
chart showing typical pressure does not show rotation pressure this high,
but in many instances it did go higher.
Down feed pressure varies inversely to the rotation pressure, with prac
tically no pressure in clay up to 15 tons in hard rock. Water pressure

is supplied by two Moyno rotary positive displacement pumps of 60
gallons per minute each, and a maximum pressure of 300 p.s.i. Experi
ments were tried using one pump for water which was all right in clay,
but did not give sufficient How for removing limestone cuttings. The
cuttings would stay in the hole until ground up like sand, but when the

second pump was cut in. limestone cuttings up to yH in. were floated out.
Average drilling time, as shown in the chart, for a 9 inch hole 15 feet

deep, composed of 12 feet of surface, 8 feet of top rock, 10 feet soft shale.
Play Hull with the Advertisers who play hall with you.
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Fig. 7. Drilling log

5 feet hard blue limestone, and 10 feet slate and hard shale, was 18 min
utes. Further experiments are being tarried on which will enable us to

drill a 70 foot deep hole without adding drill steins, which should further

reduce drilling time.
The writer wishes to acknowledge the valuable assistance of Mr.

Wendell Reich in the preparation of this paper, and for information
furnished by Mr. George Mart of Hart & Hart, and Mr. Frank Colbert
of The Homestead Goal Company.

DISCUSSION

Wendell Reich (Reich Bros. Mfg. Co.): About two months ago we

substituted a 900 cubic foot air compressor for the water pumps as a
means for removing cuttings from the hole. This has proven very satisfac

tory iti that we are getting limestone cuttings as large as three-quarters
of an inch from the hole. We are using a nine inch Hughes air jet bit
and believe that this is the first time a bit of this diameter has been suc

cessfully used with compressed air.
Our Advertisers are selected leaders in their respective lines.
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While the initial cost of compressed air equipment is $15,000 using
200 II.P. and only $1500 for water pumps using 10 H.P. I believe the
advantages of air over water are apparent. We were using seven thousand

gallons of water to drill a forty-eight foot hole. The water was pumped
from the pit into a ditch, then to a pond and returned to the drill a
mile and one half away. The use of water in the winter causes no end
of trouble.

Two months ago we installed a new rotary gear box with two large
hydraulic motors replacing six small motors that had given us consider
able trouble. Since the addition of the new gear box and large motors
we have had very little trouble.

Recently we drilled eight 9 in. dia. holes 40 feet deep, containing
from fifteen to eighteen feet of limestone per hole 40 feet deep, in 5i/>
hours which included all moving and set up time. We feel that the
recent addition of compressed air will be a great advantage to our
drilling.

Advertising in lliis volume makes it possible to print it. Patronize our Advertisers.
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by permission of the author and the Coal Mining Institute
of America.

SUPERVISORY TRAINING
By G. M. THURSBY

Vice President, H. C. Trick Coke Company
Pittsburgh, Pa.

It is perhaps presumptuous of me to appear before a group of experts
in mine management such as is represented here this morning, in the
hope that I may increase your store of knowledge about one of the

problems that faces management today. You may not agree with my

approach to it, but I trust I can leave you with some viewpoints that
will be helpful to you.

To exist in this world, man is totally dependent upon the things which

nature provides. Food, clothing, and shelter can only be obtained by
changing the form and location of the stores of nature. Man must work

to bring about the changes that arc necessary to convert the products
of nature to his own use. How hard he must work and how much of

nature's bounty he may enjoy depends upon his ability to master and
improve the processes by which he changes the form and location of the
raw materials of nature. In creating our modern civilization, he has
reduced the time and human energy recjuired to satisfy his needs by

developing tools that do his work faster, and by developing sources of
energy to replace muscular energy in driving his tools.
Through his association with other men, he has created markets for

the exchange of his products with those produced by other men. Out
of this process has grown the ait of specialization, where all men are
totally dependent upon each other. So we have all become specialists in
one form or another, in the process of adapting the products of nature
to satisfy human need. Our ability to cany on in our particular specialty
would be extremely limited if we did not have at our dis]x>sal the knowl
edge that has been heretofore accumulated and preserved for our use.
Our job is to add to that store of knowledge so that those with whom
we live and those who will live after us will have the benefit of our ideas

and experiences. Knowledge cannot be self-contained. It tan only be
created by an interchange of information growing out of thought, re
search, and experience.
We are here this morning as a part of a great industry that is engaged
in the difficult task of wrestling from nature, its greatest store of energy
material — bituminous coal. We are here in pursuit of the work we
Establish your identity — mention this publication when dealing with Advertisers.
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have been trained to do, by both education and experience, and we came

to exchange information with each other on the various problems that
confront us. Your program committee has delegated to me the task of
discussing Supervisory Training.

Now I do not like the term "Supervisory Training," because it implies
the mastery of a routine by repetitious performance. That is not the

purpose of supervisory training programs. What we try to do is inter
change ideas within the management group for the purpose of creating

a mutual benefit that is advantageous to management as a whole. After

all. supervisory training is a reflection of executive management's desire
to build a more unified, understanding, and cooperative management

group. It is a natural advance in the art of good management which

results not alone from the normal progress in this art, but as well, from

necessity induced by the substantial increase of the area in which man
agement must be qualified and informed.

Many operations of the bituminous coal industry have gone through

a transition from small, compact productive units, where management
worked and lived in constant association with its supervisory force, to

large units of production where the supervisory force is much larger
and is drawn from a wide geographical area. The lack of opportunity
for constant contact that has developed makes it difficult to impart com

pany policy in the easy manner of the days when units were small and

self-contained.

Our industry has been fortunate in one respect. Legal requirements
for certificates of competency plus the admirable ambition of those who
toil in the mines to qualify for promotional opportunities has supplied
us with a nucleus of men who are skilled in the basic essentials for super

visory responsibility in our industry. For too long a period, however, we
have reposed in the belief that management's job is done when it ap
points a legally qualified man to a supervisory job. To secure efficient
supervision under the complexity of modern management, we must
go beyond that point and make certain that our supervisors are inentally
ami psychologically equipped for their job, and that in addition to their
technical knowledge they are adequately schooled in' human relations,
and that every tool and device which will help them dispose of their
responsibility is made available to them.

In considering the problem, it is well to fix an overall objective. It is
my thinking that this objective should be toward giving the supervisor
an understanding of his area of responsibility, and the authority he has
to meet that responsibility. If we can do that successfully, our super
visors will increase in stature through improvement in self-confidence
with the result that management responsibility will be more efficiently
administered.

Alter determination of the need and the fixing of an objective, we
must approach the task of planning a detailed program to accomplish
the objective. While it is not possible to outline a detailed plan that will
lit the requirements of all employers, I will endeavor, with your indul
gence, to broadly chart a course of training for mine supervisors that
works toward the objective I have described.
Buyer meets Seller in lite back of this hook.
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At the outset we must make some basic decisions on:

1. What supervisors are to be included in the program?

2. Are we going to do the job alone, or are we going to invite the par
ticipation of other agencies?

8. What subject matter will be dealt with in the program?
•1. Where and at what time will conferences be held?

5. What personnel will direct the program and lead conference dis
cussions?

In considering the personnel that is to be included in the program,

decisions will be influenced by the size of the company for which the
program is being considered In the bituminous coal industry, mine

supervisors below the grade of Mine Foreman make up most' of the

supervisory force. In small company organizations, it seems advisable to

limit participation to those below the Mine Foremen grade, on the
supposition that the Superintendents and Mine Foremen will be entirely
familiar wih all aspects of the program and will perhaps have much to

do with planning and operating it. In larger organizations, however,
where the planning and operation of the program is carried out without
tlie participation of these higher level officials, it is important that they
be included in the fust group that is exposed to the program. Should
the size of the organization justify it, a pilot course that includes only
Superintendents and Mine Foremen may be undertaken. This approach
is desirable in that it acquaints higher level officials with the nature of
the program in which the officials who work under them will participate.
If possible, it is an advantage to do the job of establishing and oper
ating the program within your own organization. While advice and
counsel from outside agencies is desirable, the responsibility for planning
and operating it cannot be avoided by management if successful results

are to be obtained.

The selection of subject matter for conference discussion is most im

portant. It must be chosen with the idea of creating interest in the

participants and accomplishing the objective of improving the compe
tence of the supervisor. I favor a course that we may divide into three
major sections, i.e., Industrial Relations, Safety and Operating Practices,

and Accounting.

The broad purpose of the Industrial Relations Section would be de

signed to aid all supervisors toward a better understanding of the
company and its policies, and the authority and responsibility of foreinanship, as well as to improve leadership and create a better under

standing of human relations. It should be opened by a study of the
various types of organizations that exist, what motivates their formation,
how they operate under law, and who owns and manages them. Finally,
it is well to analyze your own company as to its formation, ownership,
and management.

We should then move on to an analysis of the labor force, (jointing
out the functional differences between labor and management, and then
Value is apparent in tlie merchandise of our worthy Advertisers.
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study the fust line ol management, which is the foreman, and analyze
the problems of his responsibility and authority.
We should then undertake a discussion of human relations and at

tempt to provide a basis for the opinions of employees regarding the
company and how they arc formed: what employees respond to: what
their basic motives are: and what part ambition, criticism, fair play,

pride, self-respect, etc., have in creating employee attitudes. We should

study leadership, pointing up the basic characteristics of a leader and
draw a comparison between a driver and a leader. We should stress
the importance of placing the right man on the right job and go into
the problems of selection, discipline, promotions, transfers, layoffs, and
discharges. It is necessary that grievances be studied with emphasis on
their origin, why they exist, the type of persons most likely to have
grievances, and how to handle and settle them.

Labor laws that govern management and labor should be reviewed
in rather complete form, and a comprehensive study of the wage agree
ment between the company and the union should be undertaken. Ex
perience has shown that this Section of a program can be covered in
about twelve sessions of two hours each.

The Safety and Operating Practices Section of the program should
be designed to thoroughly familiarize all supervisors with company
safety rules anil operating standards, state mining laws, anil the Federal
Mine Safety Code. For the most part, this part of the program will be
highly technical in character, since it must deal with ventilation, mining
methods, transportation', use of explosives, electrical installations, mine
rescue and first aid training, and the many other technical phases of
modern mining. While it may seem to some of us that a review of such

basic subject matter is superfluous, since all supervisors are presumed

to be familiar with it, I am sure you will be surprised at the amount
of benefit that can be derived from a free discussion of the practical

application of the mining law, the Code, and company policy as they
relate to your company. Even though such a discussion represents only
a review of matters we are already familiar with, all of management
will benefit by accumulating a more intimate knowledge of the day-to
day problems that face the supervisory force. The details which are to
be dealt with in this Section of the program, are most important, so
discussions under it can hardly be completed within less than twelve
sessions of two horn's each.

The Accounting Section of the program should not be designed to
study broad accounting principles. Rather, it should be limited to those
phases of accounting that concern the records originated by the Foreman
and the summary records that are produced to measure the results of
his responsibility. Consideration should be given to such matters as
timekeeping, calculation of wages, material requisition records, cost ac
counts, and cost controls. I have found that, once a Supervisor has been
told the purpose of the records he originates, and under proper guid
ance has studied the summary reports that are available to him, his re
cordings improve in legibility and accuracy, and basic cost reports
become of increased value to him in the management of his responsiMentioning this publication -.alien writing Advertisers puts friendship into business.
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bility. This Section of the program ran be reasonably covered in six
sessions of two hours each.

The entire program would require thirty sessions of two hours each,
or a total discussion period of about sixty hours.
To insure success for the program, the conferences should be held at
a convenient location where adequate and comfortable facilities are
available, and at a time that is most convenient to the participants. I
think that no more than two sessions perweek should be scheduled, which

ofcourse, would complete a cycle ofdiscussion over a fifteen-week period.
Choice of the personnel who will direct the conference and lead con

ference discussion is most important. I favor the idea of choosing per
sons from within the internal organization of the company for that
responsibility, since they know more about their own affairs and the

policies of their company than any outsider could know. In my opinion,
each of the three main Sections of the program should be led by a dif
ferent person, but one of the three should be (barged with directing the

overall program.

Should you undertake such a program, you will find that its evalua
tion is difficult, for in large measure you will be dealing with intangibles.
I can assure you, however, that experience under similar programs has
improved self-confidence within the management group, resulted in a
better inter-relationship within management, and stimulated the effi
ciency of management within the company as a whole.
When we talk about management, keep in mind that the individual
Supervisor who is initially responsible and influential at the point of
production is one of the most important persons in management. How

well he does his job and what efficiency he attains depends upon how
well we equip him to do the job.

Our Advertisers make it passible to publish this volume —give them a "break."
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OPPORTUNITY UNLIMITED
By HENRY C. WOODS
Chairman of the Board, Sahara Coal Company

Chairman of the Vocational Training and Education Committee
National Coal Association

America needs more engineers and that means our colleges need more
engineering student enrollments. Last year's record number of 50,00(1
engineering graduates have all found employment. But there remain
many openings in all brandies of the profession, so many that the situ
ation has been listed as critical by the Secretary of Labor.
This year's classes show 20,500 freshmen registered for engineering
courses, which is 27 per cent below that of last year and 20 per cent
below the figure at the beginning of World War II. Of these 26,500

freshmen. 13,000 may be expected to graduate in 1051 —which is Jess
than hall the peace-time requirements of the nation. Civilian peace-time
needs alone require 25,000 graduate engineers every year, and this num

ber easily increases to a minimum of .".0.000 dining periods of emergency.
Why the Shortage ok Engineers

Many factors contribute to bring about this situation.
hirst, our colleges now are enrolling students who were born in 1930
and 1931. These years, yon will recall, were the worst of the depression
years, when the birth rale was far below normal. Naturally, that means
that today there are fewer students for all college courses, including
engineering.
.Second, right alter World War II. the government paid expenses under
the CI Bill of Rights for students who were just embarking on their
college courses or were continuing those already started. Many of these
were outstanding students and got better grades than the general run

of students: some entered the engineering field. However, many of the
G. I. Students are no longer in school and their places have tint been
taken in the classrooms by anywhere near an equal number of new stu
dents. In November 1950, for example, the enrollment of veterans re
ceiving higher educational benefits tinder the G. 1. Bill of Rights was

placed at 575,000 as compared with 856,000 the preceding year, a drop
of 33 per cent.

Third, during the war the government drafted graduate engineers,
removing them from the field of research, and also took students who
You'll discover good merchandise advertised in this good publication.
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Modern Loading Machine clears out dirl and shale from old haulage way
which will be improved into a modern installation with heavy track for
new haulage equipment. This clearing of old haulage ways is part of the
program for consolidation of the Jones & laughlin Steel Corporation's
Vesta No. 4 and No. 5 Minos in Washington County, Pa. Some of the
old haulage ways were used back in the days when mining was done
with a pick and shovel and then carried out of the mine in old fashioned

mule carts. Shown at the forward conveyor controls is George Malizak of

Vestaburg, Pa. while Andrew Phillips of Fredericktown, Pa. is handling
the controls of the rear conveyor.

hadn't completed their engineering courses. These conditions helped
to create further shortages in the engineering ranks.
Finally, and a more recent cause for less student interest in engineer
ing, the Bureau of Labor Statistics released a statement before last fall's

college enrollment to the effect that there was an over-supply of engineers.
Obviously, this had its effect in the attitude of college engineering stu
dents and in the high schools with students who were considering college
engineering courses. The Bureau hits recently reversed itself and an
nounces that employers are now seeking additional engineers, after ab
sorbing the engineering schools' record 1950 graduating class of 50,000.
Defense work, the Bureau states, will continue to add to the normal

peacetime demand.
{Editor's Note: The Bureau of Labor Statistics' bulletin "Employment
Outlook lor Engineers" was published before the outbreak of the Korean
conflict and it predicted the future demand lor engineers on the basis
of normal peace-time needs. The subsequent spurt in demand for en
gineers — arising from the requirements of the defense production pro
gram —naturally could not be foreseen.)
Our Advertisers/ who make tliis volume possibleM will appreciate your inquiries.
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Continuous Mining Machine at work exemplifies the progressive methods

and the ingenuity of the coal industry. This underground mechanical marvel
wraps up the cycle of coal mining in one operation. It cuts and loads at
the same time and eliminates the necessity for drilling and blasting. The
continuous miner is served only by a shuttle car.

It is part of the job of the coal mining engineer to decide on the type
of machinery and equipment best suited to a particular job. Ho also may
be engaged in developing new machinery and technological applications

which contribute to productivity, efficiency and safety. Jamison Coal & Coke
Company, Farmington, W. Va.

All in all, there is an urgent and increasing demand for engineers,
which means that educators at both high schools and university levels
may well be serving the nation's, industry's and students' best interests

by encouraging young men to enter the undermanned engineering field.
At the high school level, it is important to note that a course in coal
mining need not interfere with other subjects, but may be substituted
for those of less value in preparing for employment in any industry.

Coal mining requires a knowledge of English, mathematics and science.
Those subjects are basic in almost all modern industry, so that studying
Iheir application to coal mining is useful to a student even though he
never enters thai business.

Outlook in Coal Mining

Educators and students contemplating careers in mining are urged to
acquaint themselves with the facts of today concerning coal mining.
Many schools still use text hooks that convey an entirely erroneous
description of coal wining, because the books have not been revised for
years. Statements in these books often refer to conditions that have been

obsolete for a generation or longer.
Coal is entering its brightest era and for that reason oilers a bright

future for the engineers who will be responsible for producing and pre
paring it lor the hundreds of thousands of uses to which coal is put today.
. Our Advertisers are our friends and fellow members. Consult them frequently.
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Here is what the coal mining industry offers voting men today:
An Ascending Industry.

While the known reserves ofgas and oil are expected to be exhausted

in 35 years, we have enough coal to last far more than 2,000 years. New

uses for coal are constantly being discovered (nylon for example, is just
research. New advances are being made in the application of power and
heat too, as exemplified by the new type of locomotive, the improved coal

a few years old) and from many laboratories are coming miracles of
burning stoves and furnaces, and many other inventions employing coal

as basic fuel.

The industry is in the midst of a transfer from wholly hand-operated
methods to complete mechanization. Today in 90 per cent of the mines,
all coal is loaded by large electrical machines. Coal is drilled by electrical
drills rather than by hand. Coal is shot down by compressed air (to
avoid the danger of explosions or catastrophies).
In most mines where electrical locomotives were used to haul the coal

to the bottom in small pitcars, today the modern mines are using belt or

chain conveyors. Slopes instead of vertical shafts are used in all new upto-date properties. Electric lights are used below ground instead of open

flame lights. Safety hat and steel-capped shoes are worn by the miners for
safety reasons. Mines have spent millions in measures which have re
duced accident rates to the level of other comparable industries such

as steel and automotive. Mines are so much more modern than they
were 10 or 12 years ago that one hesitates to predict what to expect in
new methods in the future.

Main Houlageway of modern mine is cooled will, "Rockdust," or finely
powdered limestone, blown wilh great pressure. Coating protects against
the spread of a coal dust explosion. Rockdusting — standard now in

bituminous mining — has helped give the industry an increasing better
safety record. Consolidation Coal Company, Monogah, W. Va.
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Hugo Bucket lifts a 40-cubic-yord load afler biting into rock and dirf lo

uncover the rich supply of coal lying near the earth's surface. Not all coal
is mined deep underground. In one yeor in the United States as much as
135 million tons of quality coal have come from surface mines. A giant
shovel like this today costs $850,000 — and this is only a singlo item in

modern-day mechanized mining. Sahara Coal Company, Harrisburg, ill.

Bituminous Coal Research, founded about ten years ago, is financed
by wide-awake coal producers and it has spent millions of dollars in
the development of modern appliances to use coal. It has studied air
pollution and the possible derivatives from coal such as oil, gas, drugs,
plastics, nylons and many others.
One of the greatest strides that has been made in the past 15 years
is the development of equipment and "know-how" in getting the last
ounce out of the burning of coal for steam or electrical use. Witness

the fact that in 1920 it took 8.2 pounds of coal to produce one kilowatt
of power; now it requires only 1.21 pounds for each kilowatt — almost
a (i0 percent savings!
In coal mining, it is truly the heyday of the engineer.
Immediate Employment.

With the current shortage of mining engineers for peace-time pursuits,

and the added needs lor defense work, the young man should find no
difficulty in obtaining employment upon graduation.
Good Compensation.
sa

The young coal mining engineer just out of school receives a starting
lary <>r from .S250 to $300, which is better than the average of all
Play Hall with the Advertisers who play hall with you.
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industry: advancement is limited only by lis own ambition and ability.

Employment During Vacation Periods.

In many cases, the serious-minded college student may make arrange
ments to work in a modern coal mine during his summer vacations, thus
O >'*i'l no
gaining first-hand knowledge before graduation
of the work to which he

What Industry Expects of Young Engineer

So much for the opportunities and inducements offered the graduate
mining engineer by the coal industry.
Now what, in return, does the industry expect of the young engineer?

.And in what manner may high schools and colleges cooperate in the
best interests of all?

Graduates in mining
for work bv/ giving
^ O engineering
o
O may
/ be 1prepared
1
CS
O

them sound instruction in the courses generally considered essential to
the profession. The industry is not deeply concerned with the details
ol those courses. In fact, the average man in the coal industry tloes not
wish to insist upon a rigid program. Therefore, he differs not much
from his brothers in the teaching profession, who evidently are not
unanimous in their opinions, or all colleges would be alike. That would
be a calamity. For the good of the profession it is just as well that there
should be differences in regard to details. In the long run it appears that
a student who graduates in mining engineering, at the end ol four years
in an accredited college, gels about the same kind and amount of in
struction that he would have gotten in any similar institution.

Electrically.Operated Coal Cutler mounts a nine-foot cutting blade with
whirring steel bits. This Mastodon coal cutter can cut a full 360 degree arc
in the coal face. This and similar machines give America's bituminous coal

mines almost unlimited capacity for production. Consolidation Coal Co.,
Owings, W. Vo.

171

PROCEEDINGS

OF

THE

It is taken for granted that the graduate will have a good understand

ing of English, mathematics, mechanics, electricity, chemistry, physics,
geology and surveying, in addition to his major courses in mining.
Somewhat belatedly, industry hopes he will have had at least an intro
duction to the subject of labor relations, the importance of which is only
too clear at present.

The coal industry expects, of course, that the students in mining

engineering will be taught the strictly mining subjects by men who have
had practical experience in the mines and who keep themselves well
informed in regard to current methods by summer work or by wellplanned inspection trips.
In Addition to Educational Qualifications

While the undergraduate is subject to the control of members of the
teaching profession, industry expects him to be trained in certain ways
that are not a part of his text-book subjects, but can he made an insep
arable part of his development by the skillful supervision ol his teachers.
Dependability may well be considered first because there is nothing
more important. It seems so simple that one may almost think it could
be onmiitted. Probably most employers would overlook certain short
comings if the young graduate demonstrated that he was thoroughly
dependable. If he always appeared at the right place at the right time
with the proper equipment, lie would soon be well established as a wel
come member of his organization. The graduate who gets a reputation
for being undependable is beaten in his industry before he starts.
With or without an introduction to labor relations in college, the
graduate is expected to develop ability in this most important field. Heginning with himself, he will find it essential to deal aggreeably with

his immediate associates. Getting along in friendly fashion with his
own small group will be a great help as his responsibilities increase and

he is required to deal with large numbers of persons. On a still larger
scale, his interest in his community may grow at the same time by volun
teer work in any one of a great number of useful activities.
Industry expects the graduate engineer to be a mature man at the
time he gels his first job. It is believed that he has reached the stage
where he has put away childish things. Supposing that he has better
than average intelligence, industry expects him to continue to grow
intellectually and that he is moved by a desire to fit himself for respon
sible jobs when they are offered to him. For this reason, employers are
apt to look over his college record to see what he did that would indicate
his fitness for leadership. There is interest in knowing what he did beyond what he was required to do.

As evidence of his mental growth, it is expected that the graduate
will do independent thinking: that he will not take loo much for granted.
When he reads a report, he should develop the ability to sec whether
the subject is new or whether it is just a description of an old method
that has been superseded by something better.
Our Advertisers are selected leaders in their respective lines.
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For the same reason, the graduate should lie able to accept conditions
that have been arrived at by sound experience rather than cling to
something else that seems better in theory. In this connection, it may
be remarked that the ability to successfully operate a personal budget
will be noteworthy, as it may be assumed that a man who knows how to

conduct his own affairs will be prepared to assume the larger respon
sibilities of industry.
Membership in A.I.M.E. will indicate to the employer that the grad
uate is interested in the mining industry as a whole and is, therefore,
good evidence of something more than a local outlook. Such voting men
will generally find encouragement in their inclination to take part in
the affairs of their local section.

Quite apart from college training and mental ability, the newly em
ployed graduate will be expected to be willing to do hard manual labor

for a time. This will give him an understanding of the actual conditions
of work done by those he will later supervise. He will gain their con
fidence and be better able to see that the work is carried on in a safe

and efficient manner. Part of this experience may be acquired by the
well-advised student in his summer vacations during his undergraduate
career. Such work would make a favorable- impression on a prospective
employer, especially if the graduate showed a willingness to continue
it until he was prepared for something better.
The man in authority in the coal industry will not quarrel with the
professor of mining engineering over details of curriculum. He will be

tremendously pleased if the school sends him graduates who possess a

good foundation in the courses studied and who may be depended upon
to do their work faithfully and intelligently. Such men will be ready

when the time comes to assume their places as leaders of an essential
industry.

77m feature article which appeared in the March-April 1951, issue of
the magazine ••OCCUPATIONAL TRENDS" is reproduced here in its
entirety for the use by educators and interested students, by permission
of Bellman Publishing Company, S3 Nezubury Street, Boston 16. In
formation concerning additional copies may be obtained by zoriling
Vocational Training and Education Committee, National Coal Associa
tion. Southern Building. Washington 5, D. C.
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Reprinted from March /'v?/ issue of Mining Congress Journal

through courtesy of The American Mining Congress

FORTY-TON COAL HAULERS
AT HARMATTAN MINE

By L. E. BRISCOE

Electrical Engineer, Ayrshire Collieries Corp.
and

ALAN S. McCLIMON

Manager of Sales Development
The Euclid Road Machinery Co.

In the broad helt of bituminous coal fields in the United States, stretch

ing front the Ohio border to the midlands of Kansas, open pit strip
mining on a large scale continues to expand. In 1946, 21.1 percent of
bituminous coal and lignite was mined by open pit methods, and this
was increased to 24.2 percent in 1949. In the period between January
1948, and December 1950, 97 strip mines with a capacity of 1000 ton's
per day or more were opened or placed in development. One of these
new, modern strip mines is the Harmattan mine of Fairview Collieries

Corp., near Danville, 111., which produced its first coal in January 1919,
alter a seven-year period of planning, construction and development.
Fairview Collieries Corp. is one of the operating subsidiaries of Ayrshire

Collieries Corp., of Indianapolis, which operates seven mines in Indiana
and Illinois, and ranked sixth in annual production in 1949 among
the large strip nunc operators. Ayrshire Collieries Corp. operates a licet
of GO coal haulage trucks, ranging in size from 20-ton to 40-ton capacity.
The Harmattan mine is the first Ayrshire operation using 40-ton capacity
coal haulers. These units have been carefully watched and compared

with 32-ton and 20-ton coal' haulers at the other mines to determine

whether a large capacity hauler gives a lower cost per ton, or if there
is a point ol diminishing economic returns.

Harmattan mine has an estimated life of at least 20 years. It is a drag

line operation, stripping an average of 72 ft. of overburden to recover a

G—G'A-ft. seam of Illinois No. 7 coal. This scam is underlain by heavy,
dense fireclay. Since the overburden is porous and contains two seams of
water-bearing sand, and the coal lies below the water level of several

small streams nearby, adequate pit drainage is most important. A 25
cu. yd. Bucyrus-Erie dragline with 180-ft. boom, working 24 hrs. a day.
seven days a week, removes the overburden, which contains no rock or

shale. A second dragline, a Model 125011 Bucyrus-Erie is now being

assembled, and will be ready lor operation in the spring of 1951. This
new dragline will have a 80-CU. yd. bucket on a 200-ft. boom.

Establish your identity - mention this publication when dealing with Advertisers.
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Hormatlon's modern preparation plant

The preparation plant at Harmattan was designed for GOO tph of
washed, prepared coal, but in actual operation has produced as high as
000 tph. Four Euclid 10-ton coal haulers transport raw coal from an

electric powered 7j4-cu. yd. Marion coal loader over a haul distance of

l'/2 miles, dumping into a drive-over hopper of 200 tons capacity at the

preparation plant.

New Combination Developed

Ayrshire officials had certain guides which led to the installation of
40-ton rapacity trucks, in fact, requirements dictated that a new com
bination be developed by the truck manufacturer; for this is the first use

in coal hauling service of the large single dotation type, 27.00 by 33 30ply tire. Since 10 percent of the coal loading takes place on fireclay, the

question of traction and dotation is immediately raised. Ayrshire en
gineers originally proposed seven 20-ton capacity Euclid coal haulers,
equipped with 21.00 by 24 single tires. Experience showed a single low-

pressure tire of large cross section had greater dotation and tractive

ability than two high-pressure tires of smaller cross-section with equiv

alent carrying capacity. From an operating viewpoint, the 20-ton unit
promised satisfactory haulage on the type id fireclay at this mine, but
past history shotted definite savings and lower cost per ton-mile when
the company used 32-ton trucks, hut these larger trucks all were

equipped with dual tires and no single lire available supplied adequate

tire capacity for a 32-ton payload.
There had been widespread application of a 27.00 by 33 single tire

on 25-cu. yd. bottom-dump eaitlunovers in earth fill dam construction,

where dotation on soft fill is essential, and 10-ton coal haulers, equipped
with 18.00 by 21 dual tires had been used by several mining companies.
At Harinattan these elements were combined, resulting in the use of
Buyer meets Seller in the back of this book.
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Coal hauler dumps inlo 200-ton hopper

four Model 9LDT-104W Euclid 10-ton single-tire coal haulers, rather
than the seven 20-ton machines originally proposed.

Specifications or 10-Ton Coal Haulers
Model -

Euclid 9LDT-I04W

Engine - Cummins Model NHS, 275 HP
Transmission —Fuller 5-Speed
Front Tires - 14.00x24 - 20-Ply
Tractor Drive Tires and Trailer Tires - 27.00x33 - 30-Ply Single
Trailer Capacity —47 cu. yd., Struck Measure
Net Weight. No Load - 61,900 lbs.
Over-all Length - 50' 7|/2"
Over-all Width -

10' 8"

Top Speed - 25 MPH

Irs Fluid Drive

One-way haul distance at Ilaiinaitan will eventually reach lour miles
and additional trucks will be installed as the length of haul increases.

A fifth haulage unit has just recently been placed in service and is
equipped with a new development which is creating much interest and
comment in all fields of oil-highway haulage: the Torque Converter.
Value is apparent in the merchandise of our worthy Advertisers.
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This latest unit is ecpiippetl with a 300-hp Cummins Model NHRS
engine, Allison torque converter and hydraulically-actuated Allison

torqmatic transmission, rather than the 275-hp Cummins engine and

conventional five-speed transmission. Engine horsepower was increased
better to match the design characteristics of the torque converter. The
Allison converter and 3-speed planetary type transmission are well liked
by the drivers, since shifting can be accomplished easily by merely mov

ing a shift lever from one position to another without let up on the
throttle.

Driver fatigue is greatly reduced as there is no clutch pedal or conven
tional gear shift lever to operate. Engine speed remains practically con

stant, and the diesel engine is not subject to harmful "lugging" at low
rpm as is the case with the standard transmission if the operator fails to
shift properly. There is a continuous power How to the rear axle, with
no loss of power clue to declutching, such as occurs with a clutch and

transmission. Since the torque converter exactly matches the horsepower
requirements to go up grades, or haul over a soft roadway in the pits,
the driver is always efficiently using all of the net horsepower available
at the drive wheels to get higher road speeds. The torque converter unit
may be expected to have better performance and lower cycle time in
pits having variable grades or road rolling resistance.
Initial and Operating Costs Higher

However, these benefits are not without cost. The increase in engine

horsepower from 275 to 300 hp adds about S750 and the Allison con-

Single 27 by 33 tires give adequate flotation and traction

Mentioning this publication when writing Advertisers puts friendship into busir,
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verier and transmission add about $2880, so that initial investment per
truck is an additional $3630, or about 10 per cent.

Early records show that luel consumption per hour is higher with the
300-hp engine ami the torque converter, averaging 8.75 gal. per hr.

compared to 5.83 gal. per hr. lor the original trucks. However, the torque
converter unit is being loaded with an extra pass from the 7l4-yd. load
ing shovel, so that it is hauling more tons ol raw coal per load and per
hour. Cycle time comparisons on a l'/j-mile haul to the tipple, including
0.-1 mile'in the pit and on the fireclay, 0.8 mile on a well-maintained haul
road with grades from 0 - 1 percent and 0.3 mile on a permanent ramp
having an adverse grade of 3 —414 percent are shown below.

Average speed of the I7LDT-118W was somewhat slower during this
period ol observation because of the larger payload being handled. How

ever, the converter unit hauled 81/0 percent more tons of raw coal
per shift.

The new truck permits a direct comparison between converter and
transmission units, and cost and performance records are being carefully
kept to determine il the converter has advantage in performance, driver
comfort and low-cost maintenance.

The Hannaitan coal haulage fleet has established a record of 315
tons of raw coal hauled per mile, per operating hour, which is the high
est of any of the Ayrshire mines. This "Operating Index" is considered
by Ayrshire operating heads to be of prime importance within the 60odd production and cost figures which are reviewed each month at the
home office in Indianapolis. While the monthly records on maintenance

and cost per ton-mile may vary from month to month depending on

Euclid Model

Type of Power

9LDT-104W

.275 hp—5-Speed
Transmission

17LDT-11SW

300 hp—Allison
Torque Converter

Capacity—Struck Measure

47 cu yds

55 cu

No. of Passes from TVi-yd Shovel

Six-

Seven

Loading Time
Haul from Shovel to Hopper

yd

2.40 Min.

2.07 Min.
5.71 Min.

6.28 Min.

Dumping Time
14 Min.
Return Empty from Hopper to Shovel... 4.74 Min.

4.87 Min.

.14 Min.

Delay Time at Shovel

94 Min.

.94 Min.

Total Cycle Time

13.60 Min.

14.58 Min.

Trips per sixty-minute hour
Trips per IVt Hour Shift

4.4
32

30

Tons of Raw Coal per Shift, 1 Truck

1300 Tons

1410 Tons

Average Road Speed, Loaded
Average Road Speed, Empty

15.7 mph
19.0 mph

14.3 mph

4.13

18.4 mph

Our Advertisers make il possible 10 publish Ibis volume — give them a "break."
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Well prepared and maintained roads are the rule at Harmattan

tire replacements, engine overhauls, and other such intermittent costs,

the Operating Index remains fairly constant and any significant change

in this figure is a matter calling for investigation.
Goon Roads Essential

The high Index Figure at Harmattan is due not only to the -10-ton
capacity haulers, but also to the well-maintained haul roads which per
mit high average travel speeds. Specialized equipment, in daily use for

haul road maintenance, includes a Caterpillar Model DS bulldozer for
work in the pit. On temporary haul roads, a Caterpillar No. 12 motor

grader is used for blading and to maintain crowned roads for drainage.

A -1000-gal. sprinkler trailer is used to wet down the haul roads on dustv
days.

Permanent haul roads are built with a base of plus Ii/„-in. mine refuse,

spread to depths or 18 in. to :i ft. Then plus 2-in. - 4 in. crushed lime

stone is spread (i - 8 in. deep, and hound in by truck traffic. The final

road surface is covered by minus lt/rin. limestone. All roadways have

a 60-ft. base including gob and clay shoulders, with a -10-ft. finished road

surface of rock. The stone is purchased locally front a quarry about 15
miles from the mine and is hauled in and spread by light highway trucks.

Temporary haul roads in the pit are built if the trucks will be running

over the fireclay for any long period of lime, perhaps several months.
River gravel is spread on the lirei lav to keep the road from becoming
slick, permitting better traction for the coal haulers. If the haul on fire

clay is of limited duration, the pit road is only graded and drained.
The fireclay underlying the No. 7 Illinois seam is firm, and stands up
under haulage units. Most mine pit roads "cut out." or rut when wet,

but the fireclay at Harmattan does not squeeze out or How beneath the
27.00 by .8.8 tire. These tires have a kneading action on the clay. This
dries up a wet haul road very rapidly, compacting it into a hard, dry

surface. As mentioned previously, the pits are kepi well-drained by ade

quate ditching and portable pumps.

Vou'll discover good merchandise advertised in this good publication.
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Mink Yield High

The pits are stripped to a width of 120 ft., and coal is taken out in

three cuts of the loader, the lengdi of the pit. Because of a tendency of
the bank to slough off, the loader takes the first cut 40 ft. wide along the

highwall. On this cut the trucks drive in on the fireclay in the excavated
portion of the pit, up an incline onto the coal, then turn and pull in

under the loading shovel on the center of the coal. On the second loader
cut. the trucks come in on the fireclay, turn on the coal, and load on top
of the coal. On the third loader cut, the trucks are on the fireclay con-

OPERATING SUMMARY

(May 1—October 30, 1950)

( 1 ) Operating Index (Raw Tons of Coal Hauled per
Mile-per hr)
345
( 2 ) Average Tons per Load
36.2 Tons
( 3 ) Average Round Trip Distance
2.32 Miles
( 4 ) Miles per Hour of Coal Service

( 5 ) Hours of Coal Hauling Service, Fleet of Four

9.46

96.9 Percent

( 6 ) Hours of Operating Delays, not Chargeable to
Trucks
2-9 Percent

( 7 ) Hours out of Service for Repairs

( 8 ) Diesel fuel, Miles per Gal, Average
( 9 ) Engine Lubricating Oil, Qt per 1000 Miles
(10) Grease, Lb per 1000 Miles

2 Percent

1.62
41.7 Qt
7.37 Lb

COST SUMMARY
Operating

111) Drivers' Wages
(12) Diesel Fuel
(13) Lubricating Oil
(14) Grease and Miscellaneous
(15) Total Operating Cost

$ -0071 Per Ton Mile
0020
0002
0001
S0.0094

Maintenance

(16) Mechanics' Wages

0056

(17) Supplies, Ordinary Maintenance
(18) Supplies, Major Repairs
(19) Tires and Tubes

0003
0004
0003

(20) Total Maintenance and Repair Costs

S0.0066

(21) Total Cost per Ton Mile

S0.0160

The total cost per ton mile shown above does not include social security
and workmen's compensation, depreciation on haulage equipment, fixed
charges and overhead assessed against mine haulage. Truck depreciation
is set at 20 percent per annum, with complete write-off in five years.
Our Advertisers, who make litis volume possible, will appreciate your inquiries.

ILL I N O I S M I N I N G I N s T IT U T E

183

tinuously, both loaded and empty. Fast loading time is maintained by

the shovel since a bulldozer cleans up the spillage from trucks and on
pit clean-up, 'dozes loose coal to the shovel for loading.

Modern open pit coal mining permits a very high rate of recovery

and the industry has many examples ofreclaiming coal from older under

ground workings or from strip fields which had been worked with small
draglines and shovels. leaving large amounts of coal which can be eco
nomically mined with present-day equipment. Of the coal which is un

covered at Harmattan by stripping. 94 - 98 percent is loaded into trucks.
Ol the raw coal hauled to the tipple, about 80 percent goes into the
rail cars as washed, graded and prepared coal ready for shipment. The
remaining 20 percent is refuse, or gob.

Operating and Cost Summaries Analayzed

Item I. Operating Index

A review of the Operating Index for the same six-month period at

the other Ayrshire mines shows figures of 107, 152 and 165 for three
mines using 20-ton coal haulers, and figures of 232, 294 and a maximum

of 328 for three mines using 32-ton coal haulers. Comparison of the best

index figure within each tonnage class shows an increase of almost 100

percent in the tons of raw coal hauled per mile, per hour, for the 32-ton

machines over the 20-ton haulers. However, the increase in the index

figure of 315 at Harmattan over the figure of 328 for 32-ton coal haulers

is only about 5 percent.
In other words, mine records show that installation of 32-ton units

compared with 20-ton units (a gain of 60 percent in payload) results in

Strip pit is well kept all year round

Our Advertisers are our friends and felloiv members. Cotisutt them frequently.
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approximately 10(1 percent increase in raw tons of coal hauled per mile
per hour, whereas a comparison between 32-ton and -10-ton haulers (an

increase of 25 percent in payload) results in an increase in operating

index of about 3 percent.
litis would indicate that the point of diminishing returns is fast being

approached. As has been pointed out in a paper on Strip Mine Truck
Haulage in the April 1918, issue or Mining Congress Journal, large

trucks give a lower cost per ton. Figure A is a reprint of chart prepared
for that article, showing Gross Coal Haulage Cost per Ton-Mile, as esti
mated for various haul distances with the 20-ton and 32-ton coal haulers,

based on Ayrshire Collieries Corp. operating experience at that time.

It is always interesting to compare estimates with actual results, and
Ayrshire cost summaries of six months in 1950 show a definite correlation
with the estimates of 19-18.

The dotted lines show actual cost per ton mile, over the average round

trip haul distance, recorded by those Ayrshire mines using 20 and 32-ton

haulers. Note that cost per ton mile of the 10-ton hauler will fall on a

curve below the 32-ton machine, but does not show as much savings as

the improvement between the other sizes.
The cost estimate curves ami actual curves are not directly comparable,
as the 19-18 estimates include overhead and depreciation which are not
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a part of the 1950 operating summaries, and no adjustments have been
made for the higher hourly rate paid truck operators since 1948.
Item 2. Average Tons per Land

The Operating Index at Ilarmatian should improve in the next sixmonth period, as sideboards are being added to the original 47-cu. yd.
trailers to raise the present average ol 36.2 raw tons per load. The latest
trailer delivered has a struck measure capacity of 55 cu. yd. and a heaped

capacity of (id cu. yd.

Item 5. Average Round Trip Distance

Harmattan mine averages 2.3 miles per round trip haul. So far, the
longest haul has been about .'i miles round trip.
Item -I. Miles per Hour of Coal Service
The figure of almost 9i/£ mph average road speed, including delays,
loading and dumping, is the highest of any Ayrshire fleet — which is
surprising, since some of the other mines have a longer haul distance
which would favor a high average speed. This is an indication of the

better performance, and power-weight ratio which is being provided

in modern haulage equipment.

Items 5. 6 anil 7. Hours of Service

Truck availability has been very high, with only 0.2 percent down
time being (barged against the Heel of four dining a six-months" operat
ing period.

Item .V. Diesel Fuel Consumption
Average fuel consumption throughout a six-months' period gives 5.83
gal. per hr. for the Cummins XIIS 275-hp engine. 3.21 gal. per hr. for
the Cummins NH 200-hp engine, and 2.1 gal. per hr. for the Model lllili
Cummins 150-hp engine, used in the 40-ton, 32-ton, and 20-ton coal
haulers, respectively.
Item 9. Engine Lube Oil. Q/. per 1000 Miles
This is another key figure in the operating summary, since it indicates
the condition of the diesel engines. An increase in lube oil used per
1000 miles shows that the engines are burning oil and arc approaching

need for overhaul. Oil is changed every 12 shilts. or approximately 90
operating hours and lube oil filters are replaced at every third change.
Regular laboratory oil analyses are made, as a guide to oil change
periods and as a check on engine condition.
Item II. Drivers' Wages

Drivers are paid the regular union contract rate of S2.20 per hr. for
7>/| hr. per shift, or 13 percent ol the total operating and maintenance
cost per ton mile.
Advertising in tins volume makes it possible to print it. Patronize our Advertisers.
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Item 19. Tires and Tubes

Only two of the large single tires have been changed to permit minor
repairs in the 22 months of haulage tip to October 31, 1950. Measured
wear on the drive tires is i/2 in. off the tread in 1900 hr. operation. There
is no measurable wear on the trailer tires, which have not yet been

rotated to the drive axle of the tractor. While total operating life is not
yet known, it appears that the tires will exceed the 4500-5000 hr. life
which was anticipated, and may go even higher than expected as there
is no evidence of cutting or wheel spinning. The tires used are Goodvear
27.00 by 33 30-pIy All-Weather Tread. Originally, each tire cost 51,661.80,
but increased costs of crude rubber now brings the replacement cost per
tire to $2,500. A record is kept of each tire, by serial number, showing
the total hours of service, wheel position and repair costs throughout
its entire service life.

Shop and heated storage space is provided for future expansion in the
truck fleet. The garage is 64 by 100 ft., divided into four 16-ft. bays,
which allows plenty of working space around each unit for preventive
maintenance inspection and lubrication. Additional space, 32 by 50 ft.
is set aside for repair bays, adjacent to the parts supply room.

Fuel is delivered as required by truck transport to an 8000-gal. storage
tank above ground. Fuel is then gravity fed to a 1500-gal. underground
tank, then pumped into the trucks. All refueling is done at the shop to
avoid contamination of the diesel fuel by dust and dirt. Some 300 gal.
of diesel fuel are used each day in all types of equipment. The 8000-gal.
tank was installed to get the benefits of bulk fuel prices, and to add re
serve fuel storage capacity.
Machine shop facilities can handle any major repairs, and include a
welding and blacksmith shop. Maintenance of all rolling equipment is
135 *tv 7 1/50 A CCN 7(0 6.5.
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handled by one mechanic on the day shift, and one mechanic and a
helper on the second shift. The two mechanics are highly trained in
diesel maintenance, being former field service men for an engine dis
tributor. They are responsible for preventive maintenance, and repair
of some 19 major units:
5 Euclid coal haulers

-1 Caterpillar D-7 and D-8 bulldozers
1 Caterpillar motor grader
1 Mack winch truck

1 Dodge power wagon

1 i/o-ton pick-up truck
1 sprinkler-tractor-trailer
1 IHC 11/2-ton dump truck
1 Euclid 13-yd. bottom-dump
1 Euclid 12-yd. rear-dump gob hauler
2 1i/i-ton refuse trucks
All coal haulage units are lubricated after every two shifts, as an aver

age, which is performed in regular scheduled sequence on the second
shift. At this time, each unit is given a mechanical inspection, including

such items as fan belt and radiator hose connections, clutch pedal ad

justment, brake adjustment, light wheel lugs, and leaks in fuel and air
lines. Tire pressure is checked every day on the second shift, when the

tires have cooled olf from the day run and tire temperatures have stabil

ized. In cold weather, all rolling equipment is filled with permanent
antifreeze.

Buyer meets Seller in the hneli of this hooh.
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The day mechanic makes a checkrun with the drivers each day, to
check the operating condition of the truck engine, brakes, clutch, lights,
instrument panel and steering. One simplified daily report is used by
the driver and mechanic, forming the basis for all monthly and semi
annual operating records.

All automotive equipment at Ayrshire mines is under the general
supervision of L. E. Briscoe, electrical and automotive engineer, for
standardization of maintenance practices. Carl Walker is superintendent
at the mine, with Roy Davis as master mechanic. Pit and haul roads are
kept in good condition by George Wilson, pit foreman.
Faced with the increasing demands for coal, coupled with the eco
nomic pressure for low haulage cost per ton, strip mining operators

throughout the United Slates are reviewing their equipment, and have
added to or replaced older haulage trucks at an increased rate since
June 1950. Predominantly, the '10-ton payload coal hauler is being
selected.

Value is apparent in ilie merchandise oj our worthy Advertisers.
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CONSTITUTION AND BY-LAWS
Adopted June 2-f, 1913
Amended
Amended
Amended
Amended
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.

Nov. 12, 1926
Nov. 8, 1929
Nov. 8, 1935
Oct. 21 1938

an honorary member of the Insti
tute by two-thirds vote of the mem

bers present at any regular meet
ing. Any member who lias 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 sliall 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.

ARTICLE II.

Members in arrears for dues will

Membership.

not receive the printed proceedings

Section 1. Any person directly
engaged or interested in any branch
of mining, mining supplies, mining
appliances, or mining machinery

of the Institute.

Section 4. Any active member
may become a life member by the
payment of $50.00 and shall be ex

may become an active member of

empt from further payment of dues

the Institute. Any person desiring

during his lifetime.

to become a member of the Insti
tute shall fill out a blank for that

purpose, giving his name, residence,

age, and occupation. This applica
tion sliall be accompanied by one
year's dues of $3.00. Each applica
tion for membership shall be sub
mitted to the Executive Board, who

ARTICLE III.
Officers.

Section 1.

The officers shall con

sist of a President, Vice-President,

shall make an investigation as to

Secretary-Treasurer

the qualifications of the applicant,
and sliall be authorized to elect to

Executive Board members.
The
services of all officers shall be with

membership and issue a certificate

out compensation.

of membership to such applicant

Section 2.

and

twelve

Nominations for of

subject to the ratification of the
next regular meeting of tlie Insti

ficers and the executive board shall

tute.

of three (3) appointed by the Pres

Section 2. Any person of dis
tinction in mining may lie elected

be made by nominating committee
ident at least thirty days before the

annual

November meeting.
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vided that anyone can be nomi

president and perform all the du

nated on the floor of the meeting

ties of the president in his absence.
Section 3. The secretary-treas

for any office for which tin election
is being held.

Section 3. The President, VicePresident and Secretary-Treasur

er shall be elected by ballot, au-

nually. at the regular November
meeting and shall hold office for
the ensuing year.
Four Executive Hoard members

shall be elected by ballot, annual

urer shall keep a record of each
meeting, shall read and tile all
resolutions 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 I he direction of the execu
tive board.

ly, at the regular November meet

He shall keep a true record of

ing and shall hold office for the

all money received by him and

ensuing three years.
To make elfective this change, at

payments made on account of the
Institute, lie shall pay out no

the regular November meeting in

money except on an order signed

1938, in addition to the four Ex
ecutive Hoard members who shall

by the president, and countersign
ed by himself, and shall retain

be elected for the three year term,
there shall also be elected by bal

give bond in such sum as the In

lot eight other Executive Hoard

stitute may provide, the premium
on said bond being paid by the

members, four for a two year term
and four for a one year term.
Section 4. In case of death, res

these orders as vouchers. He shall

Institute.

He shall act as editor-in-chief

ignation, or expulsion of any offi
cer, the executive board may (ill

for the Institute and may furnish

the vacancy by appointment until

cals such accounts of our trans

the
the
lar
in

actions and

next regular meeting, when
vacancy shall be tilled by regu
election. In case of a vacancy
the office of president, the

the newspapers and other periodi
discussions as are

duties shall devolve upon the vice-

proper to be published. His own
judgment is to prevail in such
matters unless objection is lodged
at a regular meeting or by the

president.

executive board.

shall consist of the officers and

The retiring president shall act
ex-officio in any capacity for the

twelve other board members.

ensuing year.

Section 5. The executive board

ARTICLE TV.

Section 4. The president shall
appoint an auditing committee

DUTIKS OF OfFICKRS.

annually to audit the accounts of

Section 1. The president shall

the secretary-treasurer, and said

perforin the duties commonly per
formed by the presiding officer
and chairman, lie shall sign all

audit shall be submitted to the

orders for payment of money by

November meeting of the Insti
tute.

Section ">. The Executive Hoard

the treasurer, and with the ex

shall perform the duties specifical

ecutive board shall exercise a gen
eral supervision over the affairs of

ly prescribed by this constitution :

the Institute between sessions.

and disbursements, of all money of
the Institute, and no expenditure
other than current expenses shall

Section 2. The vice-president
shall preside in the absence of the

it shall supervise the expenditures

Our Advertisers are selected leaders in their respective lines.
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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.

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

ARTICLE VII.

Meetings.

1. Regular

Amendments.

amendment.

ARTICLE V.

Section

ARTICLE VI

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.

Order of Business.

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

(1) Reading of minutes.
(2) Report of executive board.
(3) Report of officers.

(4) Report of committees.
(5) Election of new members.
(6) Unfinished business.

(7) New business.
(8) Election of officers.
(9) Program.
(10) Adjournment.

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

192

P R O C E E DING S

Of

T El E

(lememheJi?

Starved Rock, Junk 18, 1927

Boat Trip, 1935
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ILLINOIS MINING INSTITUTE

LIFE MEMBERS

ADAMS. ROY L., V. P. in Chge. of Oper

Old Ben Coal Corporation, West Frankfort, Illinois
BALDWIN, RICHARD, Pros

Midwest-Radiant Corp., 220 N. Fourth Street, St. Louis 2, Missouri
BALL, CLAYTON G Paul Weir Company, 20 North Wacker Dr., Chicago 6, III.
BARROW, W. E
Joy Manufacturing Co., Franklin, Pa.
BELL, J. II., President

Cardox Corporation, 207 North Michigan Avenue. Chicago 1, Illinois

BOWMAN, F. T., Gen. Mgr
BROOKS, C. W

The Bowdil Company, P.O. Box 470. Canton, Ohio
9620 S. Winchester Ave., Chicago 43. III.

BROWNING. J. ROY

120 S. La Salle St., Chicago 3, 111.

BUCHANAN, D. W., Chmn. of the Bd

Old Ben Coal Corp., 230 S. Clark St.. Chicago 4, Illinois
BUCHANAN. D. W., JR.. Pres

Old Ben Coal Corp.. 230 S. Clark St.. Chicago 4, iiiinois
BUDD. RALPH. Chairman

Chicago Transit Authority, 175 W. Jackson Blvd., Chicago 4, ill.
119 N. Gilhcrt St., Danville, 111.
CARNEY, WILLIAM ROY
33 S. Clark St.. Chicago 3, III.
CLARKSON. JOHN L., Pres
Clarkson Mfg. Co., Nashville. III.
BUTCHER, FRED E

COLNON. STUART

Freeman Coal Mining Corp.. 208 S. La Salle St., Chicago 4. 111.
CROWDER. GORDON G

Pcahody Coal Co.. 231 S. La Saiie St., Chicago 4, 111.

CUNNINGHAM, M. F
Goodman Mfg. Co., 730 N. Catherine Ave.. La Grange Park, III.
DEVONALD, D. H
Route 2. Benton, 111.
DORSEY, CHARLES II.. Pres
R. G. Johnson Co., Washington Trust Bldg.. Washington, Pa.

DUNCAN. W. M

Duncan Foundry & Machine Co.. Alton. 111.

EMMONS. W. STUART, Asst. Vice Pres

Hulburt Oil & Grease Co.. Philadelphia 34, Pa.
EVANS. O. M., V. P
Midwest-Radiant Corp., 220 X. Fourth Street, St. Louis 2, Mo.
FITZGERALD, P. H

Allen & Garcia Co., 204 S. Grand Ave.. East. Springfield. lib
FULFORD. J. H.. Pres
The Jeffrey Mfg. Co.. Columbus 16. Ohio
GARCIA. JOHN A
Allen & Garcia Co.. 332 S. Michigan Ave.. Chicago 4. 111.
GEROW. T. G., President

West Virginia Coal & Coke Co.. Atlas Bank Bldg., Cincinnati. Ohio
GRADY, EDWARD I... President

E. L. Grady Coals, Inc., 307 N. Michigan Ave.. Chicago i. 111.

GREEN. J. G
Hooper-Green Co.. 407 S. Dearborn St.. Chicago 5. 111.
HALBERSLEBEN. PAUL. G. S
Sahara Col Co.. Harrisburg. 111.
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HARRINGTON, GEO. B.. Pres

••-.
••
-~~
••-;•-•
Chicago. Wilmington. Franklin Coal Co.. 332 S. Michigan Ave., Chicago 4. 111.
HARRIS. ALLYN
500 W. Union. Wheaton. HI.
HARRIS. JOSEPH
Russell Fork Coal Co.. Inc.. P. O. Box 173. Praise. Ky.
HAYDEN, CARL T.. Gen. Mgr

~~

•-•-••••

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

J EN KINS. G. S., V. P
v ~
: •••• Bell & Zoller Coal & Mug. Co., Railway Exchange Bldg., St. Louis, Mo.

JENKINS. S. T

Goodman Mfg. Co., Ill Sixth Ave., N. W'.. St. Petersburg, Fla.

JENKINS, WM, J., II

•••••-•

Joy Manufacturing Co.. 809 W'm. Penn Court, Pittsburgh, Pa.

JOHNSTON, W. A., Pres..

JONES, WALTER M
KEELER, E. R

Illinois Central Svstem, 135 E. Eleventh PI., Chicago 5, 111.
Joy Mfg. Co., Centralia, 111.
Rockford Lumber & Fuel Co., Rockford, 111.

KOLBE, FRANK I\, Pres

The United Electric Coal Co's.. 307 N. Michigan Ave.. Chicago 1, 111.
LEACH. B. K.. Pres

Egyptian Tie & Timber Co., 1803 Railway Exchange Bldg., St. Louis, Mo.

LIVINGSTON, II. C, Vice Pres
Truax-Tracr Coal Co., 230 N. Michigan Ave., Chicago, 111.

McCOLLUM, H. C, Consul. Mng. Engr
II. C. McCollum & Assoc, 307 N. Michigan Ave., Chicago I, 111.

McEADDEN, GEO. C. Pres Cannae Coal Co.. 20 N. Wackcr Dr., Chicago 6. 111.
McMASTER, D. II
Macweir Coal Corporation, 20 N. Wacker Dr., Chicago 6. 111.
MORROW, J. D. A.. President
Joy Manufacturing Co., Franklin. Pa.
MOSES. HARRY M.. Pres

Bituminous Coal Operators Assn., Suite 303. The World Center Bldg.,
918 16th St., N. \V„ Washington 6. D. C.
MUELLER, FRANK E, Pres

Roberts & Schaefer Co., 130 N. Wells St., Chicago 6, 111.
MULLINS, T. C. Pres

Northern Illinois Coal Corp.. 310 S. Michigan Ave., Chicago 4, 111.
MURPHY, FRANCIS B
1335 Chestnut Ave.. Wilmettc, 111.
MURPHY. 11. C. Pres

Burlington Lines. 547 W. Jackson Blvd.. Chicago 6, 111.
NUGENT, FRANK
Freeman Coal Mining Corp., 208 S. La Salle St., Chicago 4, III.
PEABODY, STUYVESANT, JR., Pres

Peabody Coal Co., 231 S. LaSalle St., Chicago 4, 111.
PHILLIPS. EDGAR R., Gen. Mgr
_
Tom Brown Supply Co.. 36th & A. V. RR., Pittsburgh. Pa.
Joy Mfg. Co., 333 Oliver Bldg., Pittsburgh, Pa.

PLATTS. E. M
POLING, GILBERT

Evansville Elec. & Mfg. Co., 600 W. Eichel Ave., Evansville, Bid.
POWERS, F. A
PRUDENT, NORMAN

1033 Butler St., Peoria 6, 111.
Hanna Coal Co.. St. Clairsvillc. Ohio

REID, H. A., V. P. in Charge of Oper...
The United Electric Coal Companies. 307 N. Michigan Ave., Chicago 1, 111.
RICHARDS. L. O
Box 1334, Clearwater. Fla.
ROMAN. F. W
Hercules Powder Co., 332 S. Michigan Ave.. Chicago 4. 111.
ROSING, BORGE, Vice Pres
West Va. Steel & Mfg. Co., Box 118. Huntington 6, W. Va.
RYAN. JOHN T.. JR.. Gen. Mgr
Mine Safety Appliances Co.. Braddock. Thomas & Meade Sts.. Pittsburgh, Pa.
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West Va. Steel &Mfg. Co.. Huntington 6. West Va

SCHONTHAL, JOSEPH, Sec

I!. E. Schonthal &Co.. 2S E. JadcsonBIvd., ChicagoTllT

SCHUBERT. R. R.. V. P. and Gen. Mgr

_ _

Greensburg Mach. Co., Grcensburg, Pa.

SCHULL, B. H., Pres

Schull-Moake Coal Corp.. 607 X. Market St.. Marion, 111.

STEVEN'S. E. F Binkley Mining Co.. Railway Exchange Bldg.. St. Louis. Mo.
STOVER, HOLLY
Mayflower Hotel. Washington. D. C.
SULLIVAN. J. I... Oper. Vice Pres
Freeman Coal Mng. Corp., Farmcrsville, III

TAYLOR, 11. II.. JR.. Pres

Franklin County Coal Corp.. J35 S. La Saile St, Chicago 3. Ill
100 X. Delaplaine. Riverside, 111.

THOMAS, T. J

TIGRETT. I. 1-,. Pres

Gulf. Mobile &Ohio R. R., ii)4 St. Francis St.7kobile 13, Ala.

TREADWELL. H. A., V. P
C. W. F. Coal Co., 332 S. Michigan Ave.. Chicago 4. Illinois
TRUAX. A. II., Pres
Truax-Traer Coal Co.. 230 N. Michigan Ave.. Chicago 1, 111.
VOX MEDING, WILLIAM

Allen &Garcia Co., 332 S. Michigan Ave., Chicago' 4, III.
\'OX PERBANDT, 1.. K., Pres

Mines Engineering Co., 20 X. Wacker Dr.. Chicago 6/ttl

WALKER, HAROLD L.. Prof., Head, Dept. Mng. & Metallurgical Engr
WANNER, E. W.. Vice Pres

University of Illinois, Urbana, 111.

Ilulhurt Oil & Grease Co., Erie & Trenton Aves., Philadelphia! Pa.

WARE, LOUIS, Pres

International Minerals &Chem. Corp., 20 X. Wacker Dr., Chicago, Oil

WEARLY, WM. I... Vice Pres

WEIR, J. P
WHITE, FRANK I

Joy Mfg. Co., Henry W. Oliver Bldg., Pittsburgh 22, Va.
Paul Weir Co.. 20 X. Wacker Dr., Chicago 6, 111.
Peabody Coal Co.. 231 S. La Salle St.. Chicago 4, 111.

WHITE. HUGH, Pres

Dist. 12, United Mine Workers of America, United Mine Workers Bldg.,
Springfield, 111.

WOMMACK, A. J
Bearings-Belting & Supplies Co.. 3144 Olive St.. St. Louis 3. Mo.

WOODS. HENRY C. Chmn. of the Board

Sahara Coal Co.. 59 E. Van Buren St., Chicago 5. ill.

HONORARY MEMBERS

JEEEERIS. J. A
JENKINS, W. J., Pres

Piedmont, Mo.

Consolidated Coal Co. of St. Louis. Railway Exchange Bldg.. St. Louis. Mo.
Old Ben Coal Corp., West Frankfort, 111.
5610 Earnam St.. Omaha 3, Xebr.
PFAHLER, F. S., Pres Superior Coal Co.. 400 W. Madison St., Chicago 6, 111.

JONES. JOHN E
McAULIFFE, EUGENE

SCHONTHAL. B. E.. Pres

WEIR, PAUL. Pres

B. E. Schonthal & Co.. 28 E. Jackson Blvd.. Chicago 4. ill

Paul Weir Company. 20 North Wacker Dr., Chicago 6, 111.

YOUNG. L. If.. Mng. Engr

423 Oliver Bldg.. Pittsburgh 22. Pa.
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SCHOLARSHIP MEMBERS

CAZIER, WILLIAM M
CHILDERS, CHARLES EUGENE
DONLEY, WILLIAM H
GAUMER, DARYL R
HOLLAND, WARREN ERNEST
HUTCHINSON, PAUL 1
MORRIS, BUDDIE RAY
PENROD, PAUL R
POUNDS, ROBERT LEE
RISI, ALFRED
SCHECK, DONALD EDWARD
SIMPSON, DONALD CYRIL
SNIDER, JAMES PATRICK
STOEWER, WM. H

765 W. Center St., Decatur, 111.
Taylorville, Illinois
1008 E. Clark St., West Frankfort, 111.
702 Twelfth St., Sterling, 111.
324-1 Emmaus. Zion, 111.
647 E. 87th Place, Chicago, 111.
507 E. Charles St., West Frankfort, 111.
Dongola, 111.
1208 W. Prairie, Taylorville, 111.
Nason, 111.
323 Tenth St., LaSalle, 111.
c/o Cyril C. Simpson, Valier, 111
402 E. Ford St., Harrisburg, 111.
1118 W. Church St., Urhana, 111.

TAYLOR, EUGENE L

2305 Burr Oak St., Blue Island, 111.

TISDALE, JACK EDWOOD
TRAINOR, RICHARD J
ULLOM, TOMMY

426 S. Central St., Benton, III
R. R. 3, Pontiac, 111.
Benton, I1L

WEBSTER, ROBERT J

501 E. Poplar St., Taylorville, 111.
ACTIVE MEMBERS

ABRELL, C. R
ACKERMAN, ROBT

Taylorville, 111.
Consolidated Coal Co., Staunton, 111.

ACKERMANN, K. G

Engr. Dept., Mines Engineering Co., 3713 S Kenilworth Ave., Berwyn, 111.

ACTON, RICHARD L., Dist. Mgr

Whitney Chain & Mfg. Co., 3317-25 Newport Ave., Chicago 18, III.
*ADAMS, ROY L., V. P. in Chge. of Oper
........
Old Ben Coal Corporation, West Frankfort, Illinois
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 PL, Peoria, 111.

AGEE, ERNEST B
Indiana Coal Producers Assoc., 524 Opera House Bldg., Terre Haute, Ind.

AHLEN, L. S

Goodman Mfg. Co., 576 S. Brown Ave., Terre Haute, Ind.

AHLGREN, GORDON S., V. P......

Buettner Shelburnc Machine Co., Inc., S. Third & Minshall Sts., Terre Haute, Ind.
AIKEN, J. MARSHALL, Engr....
Freeman Coal Mining Co., Seymour Coal Mining Co., Flerrin, 111.

AITKEN, W. 1

Dooley Bros., 1201 S. Washington St., Peoria, 111.

AITKEN, WILLIAM P
Dooley Bros.. 1104 S. 26th St., Mt. Vernon, 111.
ALBON, DEAN E., Sec
Airmitc-Midwcst, Inc., Du Quoin, 111.
ALEXANDER, M. E
Ohio Oil Co.. Springfield, 111.
ALFORD, NEWELL, G., Cons. Mng. Eng
Alford, Morrow & Associates, Oliver Bldg., Pittsburgh 22, Pa.
ALLBRIGHT, CIIAS. T

State Geological Survey, Natural Resources Bldg., Urbana, 111.
ALLEN, C. S
Jeffrey Mfg. Co.. 474 X. Harris Ave., Columbus 4, Ohio
ALLEN, CLARENCE J., Face Boss
Peahody Coal Co., Mine No. 7, 112 N. Enimett St., Virden, 111.
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Carney Coal Co., Harrishurg. III.

AMBROSIAXI. PETER

Jeffrey Mfg. Co., Columbus, Ohio

ANDERSON, E. C. Sales Mgr

Kensington Steel Co., 505 Kensington Ave.. Chicago 28, III"
ANDERSON, ERNEST
Joy Mfg. Co., 4235 Clayton Ave.. St. Louis 10, Mo.

ANDERSON, L. A., Repr

Goodyear Tire & Rubber Co., 350 N. Ogden Ave., Chicago, ill
ANDERSON, MAT.
*„.
Bituminous Casualty Corp., Bituminous Bldg., Rock Island, ill
ANDERSON. S. L., Div. Sttpt
Peabodv Coal Co., Marion, III.
ANDERSON, W II

Utilization Magazine. 1218 Board of Trade Bldg., Chicago 4 111
APPLEWHITE, THOMAS B
U. S. Rubber Co., 305 S. Broadway, St. Louis 2, Ma

APPUHN, A. J., Pres
The Appubn Co., 202 S. Washington, DuQuoin, III.
ARENTZEN, E. M.. Pres
Lee-Norse Co.. Charlcroi. Pa.
ARENTZEN, R. F
Lee-Norse Co., Charlcroi, Pa.
ARGUEDAS. ARTHUR, Belt Engineer
Manhattan Rubber Div., 445 Lake Shore Dr., Chicago, III.

ARMITAGE, A. H., Mgr
Dooley Bros., 1201 S. Washington, Peoria, 111.
ARMSTRONG, D. A
Central 111. Pub. Serv. Co., Beardstown, III.
ARMSTRONG, F. H., Consulting F.ngr
7321 South Shore Dr., Chicago 49, 111.
ASKEW, WENDELL. Repr
Egyptian Powder Co., Marion, 111.

AULT, ROY. Supt
•
Shasta Coal Corp., Bicknell. Ind.
BAILEY, CLYDE M
Old Ben Coal Corp., 712 Burkitt St.. Benton, 111.
BAILEY, FRED J
Cardox Corp., 307 North Michigan Ave., Chicago 1, Illinois
BAILEY, WM. H., Mine Mgr

..

Old Ben Coal Corp., 606 S. Thomas St., Christopher, 111.

BAILIE, CECIL

Old Ben Coal Corp., 410>/2 N. Main St., Benton, III.

BAIN, ANGUS, Mcch. Engr

Ayrshire Collieries, Big Four Bldg., Indianapolis, Ind.

BAIRD, A. B

Ohio Oil Co., Robinson, 111.

BAITY, L. F., Sales Dept

Equitable Powder Mfg. Co.. East Alton, Illinois

BAKER, E. M., Supt

Delta Collieries Corp., Box 151, Marion, 111.

-BALDWIN, RICHARD, Pres

Midwest-Radiant Corp.. 220 N. Fourth Street. St. Louis 2, Missouri
•BALL, CLAYTON G Paul Weir Company, 20 North Wacker Dr.. Chicago 6, III.

BARCO, J. FRANK, Y. P. & Gen. Mgr
BARKER, CHARLES \V.. Supt

Airmite-Midwest, Inc.. DuQuoin, 111.
Carmac Coal Co., Box 207, Marion, III.

BARNES, F. A., Industrial Serv. Rep

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

BARR, ROY E., V. P. in Chge. of Traf
Illinois Central R. R., 135 E. 11th Place, Cliicago 5. HI.

'BARROW, W. E

Joy Manufacturing Co.. Franklin, Pa.

BARTHEL, HERMAN R., Sales Engineer

American Steel & Wire Co., 208 S. La Salle St., Chicago 4, Hi".
BARTLETT, A. G
Austin Powder Co., West Frankfort, 111.
BASK1N, E. D., Gen. Sales Mgr

BASS, A. C
BASSLER, A. H
BATES, R. H

Upson-Walton Co., 12500 Elmwood Ave., Cleveland 11, Ohio
I. B. Williams &Son, 180 X. Wacker Drive, Chicago 6, III.
Illinois Powder Mfg. Co., 730 Pierce Bldg., St. Louis, Mo.
Standard Oil Co. (Ind.), loliet. III.

BAYLESS. I. N., Pres
Union Pacific Coal Co., Union Pacific Bldg., Omaha, Nebr.
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'' BEACHAM, ROBT. K.. Gen. Mgr
.-,: ••• :•••:•.
••.••••••••
Fairview Collieries Corp.. 105 S. Meridian St., Indianapolis, Ind.
BEAN. H. C, Gen'l. Supt

-•

•••;

G

T~T

Walter Bledsoe & Co., Merchants National Bank Bid},'., lerre Haute. Ind.

.-BEATTY, WILLIAM, Sis. Engr

....-.-•-•••••••••
•••••
National Elect. Coil Co., Box 4/8, West Frankfort, 111.

. BEAUMONT. G. L

Box 3, Cowden, 111.

BECK, CLARENCE V„ President
-.-••••
: -•-••••
Clarence V. Beck & Co., Inc., 1104 Etillerton Bldg., St. Louis, Mo.
..................
BECK. CLARENCE V., IK.. Mill?. Engr

Little Bog Coal Co., 1103 Fullerton Bldg., St. Louis 1, Mo.
.' BECKER, FRED 11., Electrician
Peabody Coal Co., Taylorville, 111.
BECKER, J. C

•"••:

••••••••••

Hcwitt-Rohins, Inc., Robins Conveyors Div., 402 W. Randolph, Chicago 6, 111.

BECKER, LESTER ()., Owner

:•---•••

Utility Mine Equipt. Co.. 620 Tower Grove Ave., St. Louis. Mo.
BEDA. P. W., V. P
Old Ben Coal Corp., 230 S. Clark St.. Chicago 4, III.
BEDDOE, A. II
1102 Fullerton Bldg., St. Louis 1, Mo.
BEEBE, HAMILTON K

Essington, McKibben, Beebc & Pratt. 231 S. La Salle St., Chicago 4, 111.
BEGGS, JOE, Mine Mgr
Union Colliery Co., Dowell. III.
BELDEN, E. P., Trcas

-••••

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

*BELL, J. II., l'res

Cardox Corporation, 307 Xortli Michigan Ave., Cliicago 1, 111.
Jeffrey Mfg. Co.. Columbus 16. Ohio
BENISH, GEORGE P
Joy Mfg. Co., 4235 Clayton, St. Louis, Mo.

'• BELTZ. JOHN S

BENNER, DALE A
Gibraltar Equip. & Mfg. Co., Alton, 111.
BENNETT, B. 1) American Steel & Wire Co., 208 S. La Salle St., Chicago 4, 111.
' BENNETT, MARVIN EARL, Load Mch. Oper
Peabody Coal Co., Mine No. 7, 918 E. Esther St., Taylorville, III.
BENOWICZ, CASMER A., Vice Pies

Zeigler Coal & Coke Co., 21 E. Van Buren St., Cliicago 5, III.

BERCHER, ROBERT WALLACE

Peabody Coal Co., 231 S. LaSalle St., Chicago 4, III.
BERGSTROM, G. II., Chief Engr

Nelson L. Davis Co., 343 S. Dearborn Si., Cliicago 4. 111.
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., Tcrre Haute. Ind.
BIELER, FRED. Supt

Snow Hill Coal Corp., 410 Merchants Natl. Bank Bldg.. Tcrre Haute. Ind.
BIGGINS, J. P., Sales....National Cylinder Gas Co., 470O W. 19th St., Chicago, 111.
BIGLER, W. P
Mining Machine Parts, Inc., 2701 St. Clair Ave., Cleveland 14, Ohio
BIGLEY, P. W
Centrifugal & Mech. Industries, Inc., 146 President St., St. Louis 18, Mo.

BILDERBACK, COURTNEY,

Moffat Coal Co., Sparta, 111.

BILDERBACK, JAMES E
Centrifugal & Mechanical Industries. Inc., 146 President St., St. Louis 18, Mo.

BINTZ, A. C. Genl. Agent
C. B. & Q. Railroad, 906 Olive St., St. Louis 1, Mo.
BIRD. BYRON M„ Tech. Consultant
Jeffrey Mfg. Co., Columbus 16, Ohio
BISHOP, JOHN, Distr. Mgr
Marion Power Shovel Co., 332 S. Michigan Ave., Chicago 4, III.

You'll discover good merchandise advertised in litis good publication*

/ / . / . / N (> I S

M I N IXC

BIXBY, K. R., Gen'l. Mgr
BLACK, JESSE

BLAKE. ARTHUR
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Bixby-Zimmer Engineering Co., Galesburg, III.
Sahara Coal Co., Harrisburg, 111.

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

BLAKELY, WILLIAM V., Purchasing Agent

.........

Equitable Powder Mfg. Co., East Alton, Illinois
BLAKENKY, CHARLES, State Mine Inspector
Route 6, Danville, 111.
BLAX'KI.YSHIP, G. F., Sales Engr
Egyptian Sales Agency, Murphysboro, 111.
BLAXKIXSHIP, J. T., Repr

„.

Egyptian Sales Agency, 401 S. 17th St., Murphysboro, III.
BLEDSOE, CHARLES, Chief Electrician ...Little John Coal Co., Victoria, 111.
BLUTH. MARC G., Mgr., Chicago Office
National Coal Association, 307 X. Michigan Ave., Chicago 1, 111.
BOATMAN, RALPH, Mine Foreman
,

Superior Coal Co., 917 Mayo, Carlinville, 111.
BOEIIM, FRANK J., JR., Sales Mgr.. Steel Dept
Beck & Corbilt Co., 1230 X. Main St., St. Louis 6, Mo.

BOLEY, CHARLES C

Eng'r. Sec. JLC, A.P.O. 343, San Francisco, Calif.

BOLT, WILLIAM

Freeman Coal Mining Corporation, Farmcrsville, 111.

BOXNEY, J. 1-'
BONTEMPS, CARL W., Engr
BOOK, C. L., Dist. Mgr

Mt. Olive & Staunton Coal Co., Staunton, HI.
Commonwealth Edison Co., Box 7, Taylorvillc, 111.
W. M. Hales Co., Box 387, West Frankfort, 111.

BOOT, A. K
Bethlehem Steel Co., 400 X. Michigan Ave., Chicago 11. 111.
BOOTH, W. L
Midstate Machinery Co., Aeroquip Hydraulic Hose, 359 E. Main St., Decatur, 111.

BOSE, JOSEPH E

Templeton Coal Co., Sullivan, Ind.

BOTTOMLEY, J. A
•BOWMAN, F. T., Gen. Mgr

Sahara Coal Company, Harrisburg, Illinois
The Bowdil Co., Box 470, Canton, Ohio

BOYETT, ROBERT C, Top Foreman

_..'.....

Freeman Coal Mining Cor])., 137 Hodson St., Virden, 111.

BOYXTON, A. J., Prcs., A. J. Boynton & Co., 109 X. Wabash Ave., Chicago 2, 111.
BOZARTH, ROBERT F
....

Klein Armature Works, P. O. Box 332, 1439 N. Elm, Centralist, 111.
BRADBURY, 11. W., Prcs. & Gen. Mgr
Sparta Coal Co., Sparta,'Hi.
BRADBURY, WlLLIAM....Mechanization. Inc., Munsey Bldg.. Washington, D. C.
BRADLEY. DON B., Regional Mgr
......
Coal Healing Service Div., National Coal Assn., 307 N. Michigan Ave.,
Chicago 1. 111.

BRADY, If. L

Tool Steel Gear S: Pinion Co., Township Ave.. Cincinnati, Ohio

BRAGDON, JOHN E
Goodman Mfg. Co., 507 S. Market St., Marion. 111.
BRANDT, ROBERT E.. Pres.,
;.:....
Joliana Mining Corp.. 208 S. La Salle St., Chicago 4, 111.

BRANDT, WM. A., Pres

Lafayette Coal Co., 208 S. La Salle St., Chicago 4, III.

BRANDT, WILLIAM E.. Chmn. of the Bd

Lafayette Coal Co.. 208 South La Salle St., Chicago 4. 111.
BRANTLEY, ED. D., Repr
Henry A. Petter Supply Co., Box 255, Harrisburg, 111.

BRATTF.X, CARL E., Engr. Dept

Peabody Coal Co., Marion, 111.

BRAUNS, J. W.. Mgr. Industl. Haulage

General Electric Co., Erie, Pa.

BRISCOE, L. E

Fairview Collieries, 43(1 Big Four Bldg., Indianapolis, Ind.

BROADWAY, J. W

Bell & Zoller Coal & Mining Co.. 307 X. Michigan Ave.. Chicago 1. 111.
BRODERICK, J. R.. Div. Mgr
Central Illinois Public Serv. Co.. 202 E. Main St.. Marion. 111.

Our Advertisers, who make this volume possible, will appreciate your inquiries-
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BRODF.R1CK, (OH N K., JR

...................
Broderick & Bascom Rope Co.. 420.1 N. Union. St. Louis IS. Mo.
♦BROOKS, C. VV
-9620 S. Winchester Ave., Chicago 43. III.
BROWN', HAROLD C
Sinclair Coal Co., 3615 Olive St.. St. Louis, Mo.
BROWN, L. I... Office Engr
United Electric Coal Co., 307 N. Michigan Ave, Chicago 1, 111.
BROWN. TOM. Sales Repr

Beck & Corbitt Co., 1230 N. Main St., St. Louis 6, Mo.

•BROWNING. J. ROY

120 So. La Salle St., Chicago 3, 111.

BROWNING. JOHN R

Globe Coal Co., 1821 Railway Exchange Bldg.. St. Louis 1, Mo.

BROWNING, RAY. Mine Mgr

Old Ben Coal Corp., 210 S. Snider St.. Christopher, 111.

BRUNER, WILLARD M., Wire Rope Engr
Bethlehem Steel Co., Williamsport, Penn.

•BUCHANAN. I). VV., Chmn. of the Bd
Old Ben Coal Corp.. 230 S. Clark St.. Chicago 4. 111.
•BUCHANAN. I). VV., JR.. Pres
Old Ben Coal Corp.. 230 S. Clark St., Chicago 4, 111.
BUCK, GEORGE M„ Auditor

_

Western Coal & Mining Co., 914 Missouri Pacific Bldg., St. Louis, Mo.
•BUDD. RALPH, Chairman

Chicago Transit Authority, 175 W. Jackson Blvd., Chicago 4, 111.
BULLINGTON, JACK
Truax-Traer Coal Co.. 53 W. Spruce, Canton, 111.
BURKE, WAYNE F
Ohio Oil Co., Robinson, 111.
BURKEY, VV. II

Gould National Battery Corp., Railway Exchange Bldg., St. Louis 1, Mo.

BURKLOW, CLIFFORD
BURNS, R. J
BURRESS, S. J

Sahara Coal Co., Harrisburg, 111.
Goodyear Tire & Rbr. Co., 350 N. Ogden, Chicago, 111.

Peabody Coal Co. No. 43, 1013 N. Market St., Marion, 111.

BUSCH, A. D

The W. S. Tyler Co., 527 N. 14th St.. East St. Louis, 111.

♦BUTCHER, ERED E

119 N. Gilbert St., Danville, 111.

BUTTS, W. D., Pur. Agent

Freeman Coal Mining Corp.. Lyons, 111.

BUYAN. YENCIE, Foreman
CADY, GILBERT II
CAIN, MOLLIS B

Union Colliery Co.. Dowel), 111.

State Geological Survey, Urbana, 111.
Mines Engineering Co., 20 N. Wacker Dr., Chicago 6, 111.

CAINE, K. E
CALLAWAY, E. L

81 Bradford Ave.. Pittsburgh 5. Pa.
Diamond Supply Co., 1634 Shadewood Ave., Evansville, Ind.

CAMMACK, KIRK V

U. S. Geological Survey, 452 Custom House, Denver, Colo.

CAMPBELL. A. E.. Chgo. Div. Mgr
The Timkcn Roller Bearing Co., 2534 S. Michigan Ave., Chicago. III.

CAMPBELL. ALLEN R„ Application Engr

Westinghousc Electric Corp., Merchandise Mart Plaza, Chicago 54, 111.
CAMPBELL, F. J., Engr
Electric Storage Battery Co., 409 Architects Bldg., Indianapolis 4, Ind.

CAMPBELL, H. E

6902 South Shore Drive, Chicago. 111.

CAMPBELL, H. G

The Electric Storage Battery Co., 5335 S. Western Ave.. Chicago 9, 111.
CAMPBELL. VVM. C
Old Ben Coal Corp. No. 8 Mine, West Frankfort, 111.
CAPE, JOHN
Central Mine Supply Co., 212 N. Webster, Harrisburg, 111.

CAPE. SAM

Sahara Coal Co.. Harrisburg. 111.

CAPPOZZO, JOHN GINO. Mgr. Estmtg. Div
Nelson L. Davis Co., 738 E. 103rd PI., Chicago 28, 111.

Our Advertisers are our friends and fellow members. Consult them frequently.
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Freeport Sulphur Co., 122 E. 42nd St., New York 17 N. Y.

CARNEGIE, VVM. G., JR.. Elect. Engr

Roberts &Schaefer Co., 130 N. WeU'rSt7cWca^6""ia
•CARNEY, WILLIAM ROY
33 S. dark St.. Chicago 3, III.
CARRIS. E. C, Asst. to Pres

Roberts &Schaefer Co., 130 N. Wells St, Chicago 6, lit

CARROLL, DANIEL J
518 Woodlawn Ave., Beckley, W. Va.
CARTER, DALE, Snpt
Mine No. 2, Bell &Zollcr, Zeigler, III.
CARTER, J. F AYcstinghouse Elec. Corp., 411 N. Sevenlb St., St. Louis 1, Mo.
CARTWRIGHT. HARVEY Indiana Coal Operators Asst... Terre Haute, Ind.
CASSIDY, S. M., Pres
Consolidation Coal Co. (Ky.). Jenkins, Kentucky
CATHRALL. S. C... Mgr
DuPont Co., 332 S. Michigan Ave., Chicago 4, III.
CAUDLE. RODNEY D
Dept. Mining & Metallurgical Engineering, University ofTliin'ois, Urbana" lib

tCAZIER, WILLIAM M

76S W. Ccntcr St _Decatur> ,„

CHAPMAN, CLAUDE Bituminous Casualty Corp., 720 Frye Ave.. Peoria, III.
CHAPMAN, F. A
Knoxall Corp., 1005 E. Sumner Ave.', Indianapolis, Ind.

CHAPMAN, GEORGE II., Chief Engr
Mines Engineering Co., 20 N. Wackcr Drive.'Chicago 6. "Hi
CHARLEY, TED
jov Mfg. C()._ Staunton, III.
CHARTRAND, J. S., Gen. Frt. Agt
Gulf Mobile & Ohio Railroad, 721 Olive St., St. Louis L Ma

CHASE, RALPH E
Chase Welding Supply Co., Benton, 111.
CHEASLEY, THOS. C. Fuel Engr
.'.
Sinclair Coal Co., 114 West iitit St., Kansas' City™Mo!

CHEDSEY, W.M. R
tUIILDERS, CHARLES EUGENE

University of Illinois. Urbana, III.
Tavlorville, Illinois

CHRISTIANSEN. ANDREW J., Secy

Northern Illinois Coal Trade Ass'n., 307 N. Michigan Ave."'Chicagoi 1, III"

CHRISTIANSON. C
CITRON, ELMER 11

Joy Mfg. Co., lllj^ East Scarritt. Springfield, 111.
Pittsburg &Midway Coal Mng. Co.. Pittsburg, Kans.

CLARK, GEO. B., Associate Prof, of Mining

University of Illinois, Dept. Mng. & Metallurgy, 307 Ceramics iildg., Urbana' ill"

CLARK, J. H

Midstate Machinery Co., Aeroqttip Hydraulic Hose, 359 E. Main Decatur,"lit

CLARK, JOHN II., Vice Pres

U. S. Sanitary S])ecialties Corp., 1001 S. California Ave., Chicago 12, ill.

CLARKSON, C. E.. Vice Pres
Clarkson Manufacturing Co., Nashville, III.
•CLARKSON. JOHN I... Pres
Clarkson Mfg. Co., Nashville, 111.
CLAYTON, P. B., Chief Clerk
Shasta Coal Corp., Bicknell, Ind.
CLAYTON, R. R
Hercules Powder Co., 332 S. Michigan Ave., Chicago 4, ill
CLEGG, KENNETH E., Research Asst
Illinois Geological Survey, Natural Resources Bldg., Urbana 111.

COASH, CARL J., I)ist. Mgr

McGraw-Hill Publishing Co., 520 N. Michigan Ave., Chicago 11, ill"
COCHRAN, R. B
Blue Bird Coal Co., Harrisburg, III.
COCHRAN, ROBERT
Blue Bird Coal Co., Harrisburg, III.
COHLMEYER, STANLEY II., Prep. Engr

.____

,

.

Mines Engineering Co., 1042 Rice Ave., Bellwood, 111.

E. I. dnl'ont de Nemours &Co., Inc., iifi Doubci Court", Peorh""ill"
COLE, SIDNEY I., Pres

The Industrial Erectors, Inc., 1316 W. Ccrmak Rd., Chicago 8, ill.
I'la

y Ball with the Advertisers who play ball with yc
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COLLINS, EARLE
COLLINS,' W. E

Whitney Chain Co., 3317 W. Newport, Chicago 18, 111.
At,as Powder Co., Wilmington, Del.

•COLNON. STUAJ*T=^
COLQUHOUN, ALEX

Peabodj Coal Co., Taylorville, III.

fcQLTMAN.WILLIA^

COMPTON, NEAL
General Electric Co.. 112 N. Fourth St.. St. Louis, Mo.
CONDON, A. E„ Mgr. of Saks Vent. Dept Jeffrey Mfg. Co.. Columbus 16. Ohio
CONLON. JOHN, Auditor Peabody Coal Co., 1129 W. Vine St.. Taylorville, 111.
CONNOLLY, JOHN. Mine Engr Peabody Coal Co., Div. Office, Marion, 111.
CONROY, E. D
U. S. Rubber Co., Merchandise Mart, Chicago 54, 111.
CONWAY, C. C
Peabody Coal Co., 231 S. LaSalk St.. Chicago 4, 111.
'CONWAY,. J. S
Koehring Co., 3026 Concordia Ave., Milwaukee, Wis.
CONWAY,.JOHN, Rep't
Joy Mfg. Co., 1142 N. Green St., Henderson, Ky.

CONWAY,' LEE

Bell &Zollcr Coal &Mug. Co., Staunton, 111.

COOK. IOHN
COOK. U. J

Union Colliery Co.. DuQuoin, III.
DuPont Co., 1814 McCormick BIdg., Chicago 4, 111.

COOK. WALTER. Vice Pros

.-..-.

~

••••"••••:••--•••••

=~~

fiff

Central Mine Equipment Co.. 10/ I--. Adams. Benton. III.

COOKE. WILLIAM II.. Pres

.„

.

-—

—-.-

Little Sister Coal Corp., 30/ N. Michigan Ave., Chicago 1, III.
COOLICAN, FRANCIS A
••••••
•-•••
•••••
State Geological Survey. Natural Resources BIdg., Lrbana. 111.

COOMBES, D. R„ Sales Mgr

......

-••;- -.-

;-"•"•

Mechanization, Inc.. 1120 Mousey ltldg., Washington 4, 1). L.

COOMBES, RAYMOND. Managing Editor

...............

Mechanization, Inc.. 406 Mnnsey BIdg., Washington 4, D. L.

COOP, DONALD C

Atlas Powder Co.. 316'/2 N. Ninth St., Quincy. 111.

COOPER, M. D., Director

.........
.-..-.._.-..._.
Mining Engineering Education, National Coal Association. 5430 Aylesboro Ave.,
Pittsburgh 17. Pa.

COSTANZO. FRANK
COTTON, HOMER S

Yictaulic Co. of America, Box 509, Elizabeth, N. J.
Midvale Coal Co., 721 Olive St., St. Louis 1, Mo.

CRAGGS, JOE

Peabody Coal Co., Taylorville, Illinois

GRAIN, HUBERT, Mgr. Saks Calcium Chloride
Dow-Chemical Co., 3615 Olive St., St. Louis 8, Mo.

CRAWFORD, J. G
CREWS, FRANK E

18 E. North Ave., Hinsdale, 111.
Union Colliery Co., Dowell. 111.

CR1CHTON. A. B„ )li., Asst. to the Pres

Johnstown Coal & Coke Co., Johnstown. Pa.
CROSS. ARCH
Sandborn. Indiana
CROTHERS. ARTHUR
Fraser Label Co., 732 Federal St., Chicago 5. III.
•CROWDER, GORDON G.. Peabody Coal Co., 231 S. La Salle St., Chicago 4, III.
CRU1KSHANK. JOHN W.. Field Repr

Goodyear Tire & Rubber Co., Inc., 339 Lafayette Blvd.. Belleville, 111.
CUNION, EUGENE E

Peabody Coal Co. Mine No. 9. 319 West Franklin St., Taylorville, 111.
•CUNNINGHAM. M.

F

Goodman Mfg. Co., 730 N. Catherine Ave., La Grange Park, 111.
CURRENCE, D. I'... District Mgr

DAHLBERG, T. I

Union Wire Rope Corp., 1144 North Branch St., Chicago 22, 111.
Hockaday Paint Co.. 166 W. Jackson Blvd.. Chicago 4, 111.

Our Advertisets ari selected leaders in Iheh respective lines.
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DAL PORTO, FRANCIS J., Sales Agt
Eric I kilo Inc., 1815 N. Hudson Ave., Chicago 14, 111.
DA M ES, ROLAND N„ Prcs

R. I. Hearings Corp., 3300 I.indell Blvd., Si. Louis 3. Mo.
:..

I)A N KS, G. II

E. I. Du Pont de Nemours & Co., Inc., P.O. Box 14, Carbondalc, 111.

DAUBER, H. W
Mine Safety Appliances Co., Braddock, Thomas & Meade Sts.. Pittsburgh, Pa.

DAUGHERTY, C. H..
Linde Air Products Co., 230 N. Michigan Ave.. Chicago 1. 111.

DAVIES, HOWARD S
Jeffrey Mfg. Co., 307 N. Michigan, Chicago 1, 111.
DAVIS, BELDON C, Asst. Supt
Shasta Coal Corp., Westphalia, l'nd.
DAVIS. E. J., Dist. Mgr
Gales Rubber Co. Sales Div., Inc.. 4215 Clayton Ave., St. Louis 10. Mo.

DAVIS, N. L
X. L. Davis Co., 343 S. Dearborn St., Chicago 5. 111.
DAVIS, PHILIP D., JR
Okonite Co., 20 North Wacker Drive, Chicago, 111.
DAVIS, T. E
The Jeffrey Mfg. Co.. 1327 N. Ninth St.. Springfield, 111.
DAVIS. THOMAS R., Engineer
Nelson L. Davis Co., 343 S. Dearborn St., Chicago 4, 111.
DAVIS, WM. H

Simplex Wire & Cable Co., 564 W. Monroe St., Chicago 6. 111.

DAVISON, L. A
W. M. Hales Co., Box 303, Benton, 111.
DAWSON, HUGH
Bethlehem Sleel Co., 500 W. Monroe, Herrin, 111.
DAY, MATTHEW, Mine Mgr
Ml. Olive & Staunton Coal Co., Staunton, III.
DEAN, ROY E., Assist, lo Pres

Ayrshire Collieries Corp., 105 S. Meridian St., Indianapolis 4, Ind.
DEASON, JACK W., Engr. Dept
Peabody Coal Co., Marion, 111.

DEASON, ROY, Engr

Consolidated Coal Co., Herrin. 111.

DELANEY, J. H

.J. R. Engineering Co.. Box 906, Zeigler, III.

DETWEILER, M. II

Zeigler Coal & Coke Co., Zeigler, III.

•DEVONALD, D. H
DE WITT. C. S., P. A

Route 2, Benton, Illinois
C-W-F Coal Co., 332 S. Michigan Ave.. Chicago 4. 111.

DICKINSON,

A.

W

American Mining Congress, Ring Bldg., N. W., Washington 6, D. C.
DICKSON, RUSSELL J., Dist. Mgr
A. Lcschcn & Sons Rope Co., 810 W. Washington Blvd., Chicago 7, HI.
DILLINGHAM, HERVTE, Ind'l

Standard Oil Co.. 1108 Lindell, West Frankfort, 111.

DILLON, II. G.. Sis. Mgr

Hevl & Patterson, Inc., 55 Water St., Pittsburgh 22, Pa.
Ohio Oil Co., West Frankfort, 111.

DINN, T. J

DOCTORMAN, A. P., Engr

Truax-Traer Coal Co.. Elkville, 111.

DODD BROTHERS, Distr

Shell Oil Co., 208 S. Maple St., Harrisburg. III.

DO 1)1), A. F

U. S. Steel Co., P. O. Box 147, Danville. 111.

DONAHUE, C. "M., Mgr. Mug. Dept
Mine Safety Appliances Co., 201 N. Braddock Ave., Pittsburgh 8, Pa.
JDONLEY, WM. II

1008 East Clark St., West Frankfort, III.

DONNELLY, J. J., Hamilton Rubber Mfg. Corp., 6936 Plainview, St. Louis 9, Mo.
DONOVAN, JOHN P

Power Transmission Equipment Co., 1245 W. Fulton St., Chicago, 111.
DOOLEY, JAMES E., Vice Pres
Dooley Bros., 1201 S. Washington St., Peoria. III.

DOOLEY, RICHARD A., Pres

Dooley Bros., 1201 S. Washington, Peoria. 111.

•DORSEY, CHARLES IL. Pres

R. G. Johnson Co., Washington Trust Bldg.. Washington. Pa.

Advertising in litis volume makes il possible lo print it. Patronize our Advertisers.
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DOZIER, JOS.. Chief Fleet
' DRANE, JOHN
DRESS, LANING
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Peabody No. 58 Mine, Taylorville, III.

Simplex Wire & Cable Co., 559 S. Main St., Clinton, Ind.
Roberts & Schaefer Co., 130 No. Wells St.,.Chicago. 111.

DRYSDALE, GEORGE W

Macwhyte Co., 228 South Dcsplaincs St., Chicago 6, 111.
DU BOIS, DR. ERNEST PAUL, Geologist......
Illinois Geological Survey, Urbana, 111.
DU BOIS, M. A

Du Bois Engineering & Mfg. Co.. 6805 McCook Ave., Hammond, Ind.
DUCHECK, A. W., Western Repr
Globe Coal Co., 1531 Elmhurst Dr., N. E., Cedar Rapids, Iowa
DUNBAR, LEO A., Mgr. Pump Dept

Grinncll Co., Inc.. 4425 S. Western Ave.. Chicago 9, III.
DUNCAN. GEORGE, SR
Duncan Foundry & Machine Co., Alton. III.
•DUNCAN, W. M.. Pres
Duncan Foundry & Machine Co., Alton, III.
DUNN, GORDON II.. Sales Engr
Roberts & Schaefer Co.. 130 N. Wells St.. Chicago 6, 111.

EADIE. JOHN, Safety Eng

Sahara Coal Co., Harrisburg, III.

EADIE. WALTER. Director

~_.

-

Dept. of Mines & Minerals. State of Illinois. Springfield. III.

EDGAR. R. L

Watt Car & Wheel Co.. Barnesville. Ohio

EDWARDS, J. E
EGELAND, HOWARD
EGGEN, CHARLES B

Peabody Coal Co., 218 W. Franklin. Taylorville, III.
Link Belt Co.. 317 N. 11th, St. Louis 1, Mo.
Standard Oil Co. (Ind.). Jolict, III.

EICHHORN. FRANK L„ Sccy-Treas

..

DuQuoin Iron & Supply Co., Inc., DuQuoin, 111.
EICHMAN, A. S.. Field Engr., Ind. Div
Timken Roller Bearing Co., 2534 S. Michigan Ave., Chicago, 111.
E1TELJORG, HARRISON, Pres
Morgan Mines. Inc.. 19 W. 38th St., Indianapolis 8, Ind.
ELDERS, GERALD

E & E Mine Service Co., Box 125, Christopher. 111.

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, Terrc Haute, Ind.
ELLIS. H. J., Dist. Slsmgr
Franklin County Coal Corp., 317 N. 11th St., St. Louis 1, Mo.
ELLIS, HOWARD R., Slsnin. & Engr

Cardox Corp., 831 Oakland, Mt. Vernon, III.
ELLWOOD. E. E., Dist. Sales Mgr

Youngstown Steel Products Co., 611 Shell Bldg., St. Louis 3, Mo.

ELY, HOWARD L., Mug. Engr

Superior Coal Co.. Gillespie. 111.

EMBER, GEORGE H.. Assist, to Y.P. of Operations

Peabody Coal Co., 231 S. La Salle St., Chicago 4, 111.
E. & E. Mine Service Co., Box 125, Christopher, 111.

EMERSON, W. F

•EMMONS, W. STUART, Asst. Vice Pres
Hulburt Oil &• Grease Co.. Philadelphia 34, Pa.

EM RICK. J. A

Rail to Water Transfer, 7627 Cornell Ave., Chicago, III.

KNDICOTT, W. A

Fairview Collieries Corp., Big Four Bldg., Indianapolis, Ind.

ERB, HENRY O.. Coal Preparation Consultant
819 S. Fourth St.. Terre Haute, Ind.
ERICKSON, L. E

Goodyear Tire & Rubber Co., Inc., 4210 Forest Park Blvd., St. Louis. Mo.
ESSINGTON, T. G., Chief Counsel

Illinois Coal Operators Assn., 231 S. La Salle St., Chicago 4. 111.

Establish your identity — mention this publication when dealing with Advertisers.
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Old Ben Coal Corp.. West Frankfort, III.

Wasson Coal Co.. Harrisburg, 111.

•EVAXS, O. M.. V. P
Midwest-Radiant Corp.. 220 N". Fourth St.. St. Louis 2. Mo.

EVAN'S, W. H.. Field Engr.. (Mining Tools Div.)
Firth Sterling. 4915 Pershing Ave.. St. Louis, Mo.

EXLIN'E. HAROLD, Engineer

Little John Coal Co., Victoria. 111.

FAERBER, G. A., Dist. Sales Mgr

American Chain & Cable Co., 400 W. Madison St., Chicago 6, ill.

FALCETTI, OSCAR, Explosives Inspector
Dept. of .Mines X- Minerals, R. R. Box 12, Sherman, 111.
FARBER, ROBERT \V.. Sales Rep
Mine Safety Appliances Co., 1214 South 20th St., Terre Haute, Ind.

FARRIMOND, JACK

Pcabodv Coal Co., No. 58, Taylorville, III.

FEERY, BERNARD T., Sales Engr
Webster Manufacturing. Inc., 343 S. Dearborn St., Chicago 4, 111.
FERGUSON, FRED

Roof Bolting Div., Diamond Supply Co., Inc., Oakland City, Ind.
FERGUSON, W. T
Goodman Mfg. Co., 4834 S. Ifalsted St., Chicago 9, 111.
FERNANDEZ, D. T., Purch. Agent
Mines Engineering Co., 20 N. Wacker Drive, Chicago 6, 111.
FERRELL, J. L
Hulburt Oil & Grease Co.. 5473 Pearidge Rd.. Huntington, W. Va.
FIELDS, RAY E

Evansville Electric & Mfg. Co.. 601 W. Sixth St.. Benton, 111.
FIELDS. W. G
U. S. Bureau of Mines. 114 La Salle St.. Peoria 4. 111.
FILSTRUP, L. L., V. P
Armstrong Coal Break Co.. Benton Harbor. Mich.

FIRM1N, W. H

Wyoming Tie & Timber Co., Metropolis, 111.

FIRST, GORDON W., Dist. Mgr
Clark Controller Co., 7 N. Brentwood, St. Louis 5, Mo.

FIRTH, B. II., Supt
FISHER, S. M

Luntaghi Coal Co., Collinsville, 111.

Superior Coal Co.. Gillespie, 111.

•FITZGERALD, P. H

Allen & Garcia Co., 204 S. Grand Ave.. East, Springfield, 111.
FLEMING, JAMES R

Mine Safety Appliances Co., 1012 \V. S tough ton St., Urbana, 111.
FLETCHER, J. PL, Consulting Engr
332 S. Michigan Ave., Chicago 4, III.
FLETCHER, ROBERT

J. H. Fletcher & Co.. 707 W. Seventh St.. Huntington 1, W. Va.
FLETCHER, WILLIAM

J. H. Fletcher & Co., 707 W. Seventh St., Huntington 1, W. Vn.
FLIPPO, JOHN R, Mgr
Atlas Powder Co.. 135 S. La Salle St., Chicago 3. 111.
Sahara Coal Co., Harrisburg, 111.

F'LOTA, DAVID

FLOWERS, R. D
FOLLY, C. L

Differential Steel Car Co., Findlay, Ohio
Cent. 111. Pub. Scrv. Co., Mattoon, 111.

FOOKS, W. D

Armco Drainage & Metal Prod. Co., 631 Princeton Ave., Springfield, 111.
FORBES, CHARLES J
FORD, CLEM C

Frank Prox Co., 1201 S. First St., Terre Haute, Ind.
Jeffrev Mfg. Co.. 307 X. Michigan Ave., Chicago 1. 111.

FORMAN, J. S
Mt. Olive & Staunton Coal Co., Laclede Gas Bldg., St. Louis, Mo.

FORSYTH, JAMES G., Pres

'.

Forsyth-Williamson Coal Co., 20 S. Central, Clayton 5, Mo.

Buyer meets Seller in the back of this book.
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FOSTER. C. B., Natl. Accts. Rcpr

Cummins Engine Co., Inc.. Columbus, Indiana
FOSTER, JOHN R., Supt

Chicago, Wilmington & Franklin Coal Co., West Frankfort, 111.
FOX. JAMES M.. Engr

Freeman Coal Mining Corp.. 928 S. Fourth St., Springfield, 111.
FRANCE, ROY
Mt. Olive & Staunton Coal Co., Staunton, III.
FRANKLIN. GORDON, Lawyer
Aikman Bldg.. Marion, 111.
FRANKO, EDDIE
Mine Invtg. Comm., 815 N. Taft, West Frankfort. 111.
FREEMAN, LI. D
Peabody Coal Co.. 231 S. La Salle St., Chicago 4, 111.
FREW, JOSEPH, Assi. Mine Mgr
/....Superior Coal Co., Gillespie, III.
FRIES, FRANK W., Arbitrator

Illinois Coal Operators Assn. & District 12 U.M.W.A., Gillespie, ill.
The Jeffrey Mfg. Co., Columbus 16, Ohio

•FULFORD, J. H„ Pres

FULKE, FRANK L., Pres

Precision Chain Co., P. O. Box 11, Terre Haute, hid.
GALEENER, PERCY, Supt
Green Valley Mine, Snow Hill Coal Corp., Terre Haute, Ind.

GALLAND, J. H
GAMMETER, E

American Steel & Wire Co.,208 S. La Salle St., Chicago 4, 111
Paul Weir Company, 20 North Wacker Drive, Chicago 6, 111

•GARCIA, JOHN A

Allen &Garcia Co., 332 S. Michigan Ave., Chicago 4. Ill

GARWOOD. THOMAS L

Chicago. Wilmington & Franklin Coal Co., West Frankfort. Ill

GATELY, A. L

Republic Coal Co.. Fuilerton &Southport Ave., Chicago 14. Ill

GAUEN, C. F

C. F. Gauen Timber Co., 6635 Delmar Blvd.. St. Louis 5. Mo.

1GAUMER, DARYI. R

702 Twelfth St.. Sterling. 111.

GAVENDA, DAVE

Gavenda Bros., 352 S. Second St., Canton, III.

GEBHART, B. R., Vice Pres

Chicago. Wilmington & Franklin Coal Co.. 332 S. Michigan Ave.. Chicago4. 111.
GEIILSEN, R. G.. Sales Mgr

Joy Mfg. Co., Mines Equip. Div., 4235 Clayton Ave., St. Louis 10. Mo.
GEISSAL, LEO M.. Pres

Rail to Water Transfer Corp., 208 S. LaSallc St., Chicago 4. Ill

GENTER, A. II
GEORGE, J. C

Duquesnc Mine Supply Co., Pittsburgh. Pa.
Le Roi Co., 12500 Berea Rd., Cleveland 11, Ohio

GERBIS. MICHAEL J., Supt

Rail to Whiter Transfer Corp., 9737 S. Exchange Ave., Chicago 17, lib

GERLER, WARREN C

Link-Bell Co., 300 W. Pershing Road. Chicago 9, HI.

•GEROW, T. G.. President

West Virginia Coal & Coke Co., Atlas Bank Bldg., Cincinnati. Ohio
GEROW. W. G

West Virginia Coal &Coke Corp.. P. 6. Box 1460. Cincinnati 1, Ohio

GHARST. C. F., Mgr
GIACHETTO. PETE
GILBERT, A. G.. Sales
GILES. WM. S
GILGIS. W. L.
GILL, WALTER C

C. F. Gharst Supply Co.. P. O. Box 62. Terre Haute, Ind.
Superior Coal Co.. Gillespie. 111.
Heyl & Patterson, Inc., 55 Whiter St., Pittsburgh 22. Pa.
Giles Armature & Electric Works. Marion, 111.
1716 Harrison St., Evanston, 111.

Coal Producers Assn. of 111., 129 Edgehill Court. Peoria, ill

GILLESPIE, EDWARD
Peabody Coal Co., 512 X. Cottage Ave.. Tavlorville, Illinois
CINDER, WM. H. H., JR
Coal Age, 330 Wh 42nd St.. New York 18. X. Y.
Value is apparent in tltr merchandise <>\ our worthy Advertisers.
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Coal Age, 330 \V. 42ml Si.. New York 18, N. Y.

Hanselman Supply Co., 230 E. Monroe St., Springfield, 111.

GLAZEBROOK, J. U., Supi
_
Carter Processing Plant, Peabodv Coal Co., Kincaid, 111.
GLENN, JAMES J.. Sales Repr

Rome Cable Corp., 4505 \V. Grand Ave., Chicago 39, 111.
GODBY, J. K
American Brake Shoe & Foundry Co., P. O. Box 943, Huntington, VV. Va.
GOLLY, ROBERT D., Sales Engr

Rome Cable Corp., 4505 W. Grand Ave.. Chicago 39, 111.
GOOCII, GEORGE E

Equitable Powder Co., 807 \V. Elm, Taylorville, 111.

GOODWIN. C. I.., Mine Supt
Sahara Coal Co., Harrisburg. 111.
GORDON, G. B
J. D. Wilkins Co.. P. O. Box 1288, Greensboro, N. C.

GORMAN. R. J
Carboloy Dept. of General Electric, 18674 Hartwell St.. Detroit 35, Mich.
GOSSARD. A. G., V. P. & G. M
Snow Hill Coal Corp., Mchts. Nat. Ilk. Bldg., Terre Haute, Ind.
•GRADY, EDWARD I... President
E. L. Grady Coals. Inc., 307 N. Michigan Ave., Chicago 1. 111.

GRAHAM, DON

Socony-Vacuum Oil Co., Inc.. P. O. Box 746, Trenton, Mich.

GRAHAM, K. W

Freeman Coal Mining Corp., Box 187, Farmersville. 111.

GRANNIS, LOREN W
J. R. Engineering Co.. 1321 S. Walnut, Springfield, 111.
GRAY, W. H., Sales Mgr
Walter Bledsoe & Co., 1721 Ambassador Bldg., St. Louis 1, Mo.

GREEN, ERNEST E., Asst. to V. P

Old Ben Coal Corp., West Frankfort, 111.

GREEN, HOWARD, Engineer

Northern Illinois Coal Corp., 310 S. Michigan Ave., Chicago 4, III.

•GREEN. J. G
GREEN, LOWELL

Hooper-Green Co., 407 S. Dearborn St., Chicago 5, 111.
Union Colliery Co., 633 Grafway, DuQuoin, 111.

GREENAN, T. J., Gen. Supt

Panther Creek Mines, Inc.. 1116 Ridgley Bldg.. Springfield. 111.
GREENE. D. W.. Master Mech
GREGORY, E. T

Superior Coal Co.. Gillespie, 111.
B. F. Goodrich Co.. 500 S. Main, Akron. Ohio

GREZLAK, ED
State Mine Inspr., 810 W. Webster, Benton, 111.
GRIESEDIECK, HENRY, Gen. Mgr
American Pulverizer Co., 1249 Macklind Ave., St. Louis 10, Mo.

GRIEVE, J. A., Industl. Sen. Rep.,
Standard Oil Co., 4702 Walter St.. Belleville, 111.

GRIFFITH, R. M., Supt

Peabodv Coal Co., Mine No. 47, Harco, 111.

GRIGGS, E. C, Dist. Mgr

The McNally-l'ittshurg Mfg. Corp.. 307 X. Michigan Ave., Chicago 1. 111.
GRIMES, J. R.. Fuel Traffic Mgr
C. B. & Q. R. R. Co., Chicago. 111.
GRIMM, MELVTX R„ Salesman

W. M. Hales Co., 206 Fairground, Hillsboro, 111.
GRISHAM. L. E
GRISWOLD. W. M

Freeman Coal Mining Corp.. Farmersville. 111.
Standard Oil Co., 820 Division St., Evansville. Ind.

GRONE, S. F

Consolidated Coal Co., Staunton. 111.

GUILD. STUART A.. Div. Sales Mgr

Boston Woven I lose & Rubber Co.. 11! X. Canal St.. Chicago 6, 111.

GULLEDGE. JOHN S
GULLEY, GLENN
GULLEY. OREN
GUTHRIE, R. W

B. F. Goodrich Co., 4646 W. Lake St.. Chicago 44, III.
Armstrong Coal Break Co,. P. O. Box 402. Yincennes. Ind.
Diamond Supply Co.. Inc. Box 86, Evansville, Ind.
Cardox Corp.. 182S S. 14th St., Springfield. 111.

Mentioning this publication when writing Advertisers puti friendship into business.
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Ill W. Main St., DuQuoin, III.

GUTTMAX. ANDREW K.. Dist. Engr

Victaulic Co. of America. 4761 N. Keystone Ave.. Chicago 30. 111.

GUYTOX. JOE O., Engr.... Little Sister Coal Corp.. 306 W. Olive St.. Canton, 111.
HAASE. H. R

Barber-Greene Co., Aurora, 111.

HABERLEX, C. F

Freeman Coal Mining Corp., Farmersvillc, 111.

HADLEY, HARVEY
HAIGH, II. W

Ohio Brass Co., 1414 S. E. First St., Evansville, Ind.
Chicago Tube & Iron Co., 2531 W. 48th St., Chicago 32, 111.

•HALBERSLEBEN. PAUL. G. S

Sahara Coal Co., Harrisburg, 111.

HALES, HERBERT E.. Exec. Vice Pres
W. M. Hales Co.. P. O. Box 65, Danville, Illinois

HALES. W. M., Pres

W. M. Hales Co.. 605 W. 116th St., Chicago 28, 111.

HALL. GEORGE, Slate Mine Inspector
HALL. HECTOR
HALLEXBECK, C. F., V. P

1809 S. Lincoln Ave., Springfield, 111.
Bell & Zoller Coal & Mng. Co., Zeiglcr, 111.

Southwest Supply Co., B-21 Railway Exchange Bldg., St. Louis 1, Mo.
HALLIDAY. A. C, Sales

National Carbon Co., 903 Brown, Galcsburg, 111.

HAXXA, C. W., Dist. Mgr
Gould National Batteries. Inc., 100 E. Ohio St., Chicago. 111.
HANXAEORD, FOSTER, Coal Officer
Commonwealth Edison Co., Km. 766M. 72 W. Adams St.. Chicago. 111.

HAXSOX. WM. JR.. Chief Engr

,

E. F. Marsh Engineering Co., 4324 W. Clayton Ave., St. Louis 10. Mo.
HARDY, JOHN W., Supt
Peabody Coal Co.. Taylorville, 111.
HARDY, WM
Taylorville, 111.

HARMON, R. G., Dist. Mgr., Indus-! Div
Steel & Tube Div., Timkcn Roller Bearing Co.. 444 American Life Bldg.,
Birmingham, Ala.

HARRELL, C. L., V. P
HARRELL, WM
HARRIMAX, G. W

Sterling Steel Casting Co., P. O. Box 66, East St. Louis, 111.
Sterling Steel Casting Co., P. O. Box 66, East St. Louis, 111.
Yalier Coal Co.. Valier, 111

•HARRINGTON. GEO. B., Pres

Chicago. Wilmington, Franklin Coal Co., 332 S. Michigan Ave., Chicago 4. 111.
HARRINGTON, J. II., Dev. Engr

Raybcstos-Manhattan, Inc., 445 Lake Shore Drive, Chicago 11, 111.
•HARRIS, ALLYN
500 W. Union. Wheaton, 111.

HARRIS, JOE

•HARRIS. JOSEPH

Blue Bird Coal Co., Harrisburg, 111.

Russell Fork Coal Co., Inc., P. O. Box 173, Praise, Ky.

HARRIS. THOMAS J.. Dist. Mgr

Ohio Brass Co.. 231 S. La Salle St.. Chicago 4. ill

HARRISON, BRAD
Brad Harrison Co., 437 South Boulevard. Oak Park. 111.
HARRISON, JOHN ALBERT. Asst. Geologist.

HARVEY, HADLEY
HARVEY, JOHN B., Supt
HASKELL, J. B

Illinois Geological Survey, Urhana. ill.
Ohio Brass Co.. 1414 S. E. First St., Evansville, Ind.
Perry Coal Co., St. Ellen Mine, O'Fallon, hi.
West Va. Steel & Mfg. Co., Huntington o, West Va.

HATLEY, BEN
Austin Powder Co., 7UU2 VvarwicK Road, Indianapolis 20, Ind.
HAUCK, RALE'
Rice Miller Coal Corp., Box 150, Hihsboro, 111.
1-tAU KINS, k. W., Pres
Hawkins &Co., 122 So. Mieiugan Ave., Chicago .), ill.
•HAYDEN, CARL T., Gen. Mgr

Sahara Coal Co., 59 E. Van Buren St., Chicago 5,"lib
Uur Advertisers make it possible to publish this volume —give them a "break."
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Goodman Mfg. Co.. Ill Sixth Ave.. N. \V., St. Petersburg, Fla.

fJENKINS. W. J.. Pres

Consolidated Coal Co. of St. Louis. Railway Exchange Bide..St."Louis,' Mo"
•JENKINS, WM. J.. II

Joy Manufacturing Co., 809 Win. I'enn Court. Pittsburgh, Pa.
Euclid Road Machinery Co., 7100 Penn, Kansas City, Mo.
JOHNSEN, STANLEY E.. Engr
Carmac Coal Co., 811 W. Prairie. Marion. III.
JOHNSON, E. II.. Sis. Mgr.. Mng. Div
Kcnnameial. Inc.. Latrobe, Pa.
JOHNSON. ELMER
John A. Roebling's Sons Co.. Box 482, Davenport, Iowa

JENKS, M. E

JOHNSON, HARRISON H. JR
Johnson's Industrial Supply, 32 S. Central Ave., Clayton 5. Mo.
JOHNSON, HENRY A
U. S. Rubber Co., Merchandise Mart, Rm. 352. Chicago, 111.
JOHNSON, JOE. Vice Pres

St. Louis &O'Fallou Coal Co.. 416 Portland Ave.. Belleville, 111.
JOHNSON, L. H., Supt
Peabody Coal Co.. Mine No. 43, Harrisburg, 111.
JOHNSON, W. B
R. G. lohnson Co., Farmersvillc, 111.
JOHNSON, W. II., Vice-President

Johnson's Industrial Supply Co., 32 S. Central Ave., St. Louis 5, Mo.

JOHNSON. WALTER J.. Pres
Sheridan-Wyoming Coal Co., Inc., Sheridan. Wvo.

JOHNSON. WM. J., Asst. Director
1..
Department of Mines & Minerals, Rm. 219 State House, Springfield, ill.
JOHNSTON, STEWART. Dist. Mgr

Rome Cable Corp., 4505 W. Grand Ave., Chicago 39, 111.

•JOl INSTON. W. A.. Pres

Illinois Central System, 135 E. Eleventh PL, Chicago 5. ill.

JONES. D. W., Supt

Dering Coal Co., Eldorado, 111.

JONES. EVERETT. Lubrication Engr

Standard Oil Co.. Decatur Div., 101 W. Cerro Gordo St., Decatur, ill.
JONES, ISHAM, Mine Mgr
Old Ben Coal Corp. No. 11, R. R. 1. Marion. 111.
fJONES, JOHN E
Old Ben Coal Corp., West Frankfort. 111.
JONES, JOHN E., JR
National Mine Service Co., Box 32, Beckley, West Va.
JONES. L. L
Hoe Supply Co.. 118 N. McCann St.. Benton. 111.
JONES, R. J
Equitable Powder Mfg. Co., 550 N. Farnham St., Galesburg, IBJONES, RAY
Robt. Holmes & Bros.. 510 Junction Ave., Danville, 111.
JONES, ROBERT
Superior Coal Co., Gillespie. 111.
JONES. ROBERT M...

Euclid Chicago Co.. 6027 Northwest Highway, Chicago 3J, ill
•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.

JUNEI.L, ANDREW

Truax-Traer Coal Co., St. David, 111.

JUSTICE, CLYDE II., Pres
KACH1K, D. J

KAGA, R. L

DuQuoin Iron & Supply Co., Inc., DuQuoin, 111.
Paul Weir Co., 20 North Wacker Dr., Chicago 6. 111.

Bixby-Zimmer Engineering Co., Lock Box 147, Areola, 111.

KALBERG, GORDON D

General Electric Co., 112 N. Fourth St., St. Louis, Mo.

KALIES, W. 1)., Supt

The L. E. Myers Co.. Box 54, Springfield, 111.

KAMINSKI, ANDREW S. JR

Hamilton Rubber Mfg. Corp., 1238-40 W. Washington Blvd., Chicago 7, 111.
Our Advertisers air our friends and fellow members. Consult them frequently.
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KEARNEY, J. P., Dist. Sis. Mgr

OF

THE
~-

--••••-•••

The Upson-Walton Co., 3525 W. Grand Ave., Chicago 51, 111.

•KEELER, E. R
Rockford Lumber & Fuel Co., Rockford, III.
KEELEY, GERALD V., Ind. Engr
C. I. P. S. Co., Beardstown, 111.
KELCE, MERL C, Gen. Supt
Hume-Sinclair Coal Co., 114 W. lhh St., Kansas City, Mo.
KELLERSMAN, G. C

Socony-Vacuum Oil Co., 4140 Lindcll Blvd., St. Louis, Mo.
Western Cartridge Co., East Alton, 111.

KELLY, WM. O

KELLY, E. F., JR

Central 111. Pub. Serv. Co., Springfield. III.

KELLY, JOHN D

Peabody Coal Co., Springfield, 111.

KENNEDY, D. D., Pres

D. D. Kennedy. Inc.. P. O. Box 278, Bellwood, 111.

KENNEDY, E. A.. Pres

Kennedy-Webster Electric Co., 300 W. Adams St., Chicago 6, III.

KENNEDY, H. M., Chairman

Kennedy-Webster Electric Co.. 235 W. Hillsdale. Inglewood, Calif.
KENTI-TELD, R. H

Superior Coal Co.. 413 W. Chestnut St.. Gillespie. HI

KEOWN, R., Mine Mgr

Peabody Coal Co., Rt. 2, Galatia. 111.

KERBER, L. A., Service Manager
Cummins Diesel Engine Co., 3218 Lucas St.. St. Louis 14, Mo.
KESSLER, WALTER W., Coal Mine Inspector
U. S. Bureau of Mines, 206A West Main, Staunton, 111

KETNER, R. D
KEY, JIM

General Electric Co.. Schenectady, N. Y.
Midstate Machinery Co.. 359 E. Main St.. Decatur, 111.

KIESEL. G. F

G. F. Kicsel Ice & Fuel Co., 114 S. Tenth St.. St. Louis 2, Mo.

KILIMNIK, WALTER. Manager Alloy Steel Div
United States Steel Supply Co., 208 S. La Salle St.. Rm. 1148, Chicago 4, 111.

KIMBALL, P. G

Jaton Products Corp., P. O. Box 416. Bcckley, W, Va.

KINSTLER, J. D
State Mining Inspr. fill.), 1211 E. Elm, West Frankfort, 111.

KISS. LAWRENCE, Gen. Supt

Superior Coal Co., Gillespie, 111.

KLEIN ARMATURE WORKS

KLOEPPER, RAYMOND

Centralia, 111.

United Elcc. Coal Co's., Box 23, DuQuoin, 111.

KOCH. RICHARD I
Carbon Products Sales Div., General Electric Co., Schenectady, N. Y.

KOCH1NSKI, JOSEPH, Asst. Mine Mgr
Superior Coal Co., Benld, 111.
KOLB. FRED, Dist. Mgr Jeffrey Mfg. Co., 307 N. Michigan Ave., Chicago 1, 111.
•KOLBE, FRANK F., Pres
The United F.lectric Coal Co's.. 307 X. Michigan Ave., Chicago 1, III.

KOPUSTER, JOHN

Livingston-Mt Olive Coal Co., Livingston. 111.

KOSANKE, ROBERT M.. Asst. Gcol

Illinois State Geological Survey, Urbana, 111.
KOST BADE, C. J., I'res

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., 1245 W. Fulton St., Chicago, 111.
KOTZMAN, JOHN, Inspr. at Large
Dept. Mines & Minerals, 907 E. Leonard, Staunton, 111.
KOVALESKI, NICK, Chief Electn

/
KOZUK, JOHN, Supt

KREAGER, A. W

Old Ben Coal Corp., 410 E. Seventh St.. Johnston City, 111.
Nokomis Coal Co., Nokomis, III.

The Upson-Walton Co.. 3525 W. Grand Ave., Chicago 51, 111.

Play Hall with the Advertisers u-ho play ball villi you.
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KREIDLER, F. L., Sales Engr
Robert Holmes & Bros., 510 Junction Ave., Danville, ill".
KUHLMAN, C. W., Mgr

Lubricating Oil Dept., Shell Oil Co!, 1221 Locust St., StTouis, Mo"

KUHLS, WALTER II.. Coal Trf. Mgr

C M. St. P. &P. R. R„ 516 W. Jackson Blvd., 'Chfra^Tli!

KUNZ, BEN
Mine Investigating Comm., P. O. Box 955, Mt. Olive, 111.
KUSCH. WM„ Auditor
Peabody Coal Co., Tavlorvillc, III
LAMBERT, JOHN L., Engineer
.'.
The Jeffrey Mfg. Co.. 333 Colonial Ave.. Worthington, Ohio
LAND, GEORGE W., Dir. of Research

West Kentucky Coal Co., 444 S. Main, Madisonviile, Ky.
LAND. JOHN, Asst. Comm

Illinois Coal Operators Assn., 1203 E. St. Louis St., West Frankfortlu"
LANDMEIER. HARVEY I... Vice Prcs

Eucliil Chicago Co.. 6027 Northwest Highway. Chicago 31, ilk

LANGTRY, R. W

Commercial Testing & Engineering Co.. 307 N. Michigan Ave." Chicago 1,111.

LANGTRY, W. D., Pres

Commercial Testing X- Engineering Co., 307 N. Michigan Ave., Chicago l" ill"
LARSON, E. L
Peabody Coal Co., 231 S. La Salle St., Chicago 4, III.
LATHAM, W. G. II.. Vice Pres
Huwood-Irwin Corp., Irwin, Pa.
LAUGHNER, JOHN, Asst. to Sales V. P
Joy Mfg. Co., Franklin, Pa.
LAW, WALTER R
Adas Powder Co., 924 X. Sixth. Quincv, 111.
LAZZELL, R. GLENN, Asst. to V. P

Island Creek- Coal Co.. Guaranty Bank- X Trust Bldg., Huntington, W. Va"

*LEACH, B. K., Pres

Egyptian Tie X Timber Co., 1803 Railway Exchange Bldg., St. Louis, Mo.
LEACH, R. A
The Bowdil Co., P. O. Box 97. West Frankfort. III.
LEAHY, ROBERT W., Asst. to V. P

Walter Bledsoe X Co., 310 S. MichiganAve!! Chicago 4, lib
LEE, ARTHUR F.. Chief Engr
Pyramid Coal Co.. Pinckncyvillc, 111.
LEE, CARI
Peabody Coal Co., 231 S. La Salle St., Chicago 4, 111.
LEE, D. M., Sales
Socony-Vacuum Oil Co., 513 W. Harrison St., Sullivan, III
LEHMAN. LEWIS H., Sales Mgr

Productive Equipment Corp., 2926 W. Lake St., Chicago 12. ilk
LEIGHTON, M. M
State Geological Survey, Urbana. III.
LENTZ, JEROME V.. Serv. Engr

McNally-Pittsburg Mfg. Corp., 115 N. Fruitridge, ferre Haute, bid!
LESENEY, R. M„ Maintenance Engr
Truax-Traer Coal Co., Fiatt, 111.
LEUVER, JOSEPH A., Sales Mgr

U. S. Rubber Co.. Merchandise Mart. Third Floor, Chicago 54, 111.

LEWIS, CHARLES R.. Lubrication Engr

Standard Oil Co.. (Ind.). 825 Community Drive. La Grange Park, ill.

LEWIS. HOWARD, Gen. Supt

Old Ben Coal Corp., 509 W. Sixth St.. Benton,"Til
LEY11E, CAPT. W. II Eagle Boat StoreCo., 804 N. Commercial, St. Louis 2, Mo.
LIGHTBODY, PAUL G
Shipping Utilities. 3107 Pine St., St. Louis 3, Mo.
LINDSAY. GEORGE
801 S. English, Springfield, III.
LINDSAY, GEORGE C
Mechanization, Munsey Building, Washington 4, D. C.
LINDSAY. KENNETH. Local Mgr

Commercial Testing X Engineering Co., 1240 Hnlman St., Terre Haute, Ind.
LINDSAY. LAVERNE

Freeman Coal Mining Corp., P.O. Box 187, Farmersville, 111.
Our Advertiser! art- selected leaders in their respective lines.
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LINDSAY, ROBERT I
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Peabody Coal Co.. Mine N'o. 43. 19 S. Jackson St.. Harnsburg, III.

LINDSAY. W. L

Socony-V'acuuni Oil Co., Benton. III.

LINTON, THOMAS

Link-Belt Co., 300 W. Pershing Road, Chicago 9, 111.

LIPSCOMB, G. R, Sales

'•

Rome Cable Corp.. 252 Norway Ave.. Huntington. West Va.
LITHGOW, C. II

Jos. T. Rycrson & Son. Inc.. 16th & Rockwell Sts., Chicago 80, III.

LITTLEFAIR, JOE. Mine Mer
Old Ben Coal Corp.. R. R. 1, Johnston City, 111.
•LIVINGSTON. H. C. Vice Pres

Truax-Traer Coal Co., 230 N. Michigan Ave.. Chicago 1, 111.
LODGE-. ALLEN D
Ohio Oil Co., Robinson. III.
LOEWENHERZ, E., Prcs

K. W. Battery Co.. 3555 Howard St.. Skokie. 111.
LOEWENHERZ. WALTER

K. W. Battery Co.. 3555 Howard St.. Skokie. 111.

LOEGREN. EDWARD B., Sec. & Trcas

Euclid Chicago Co., 6027 Northwest Highway. Chicago 31. 111.
LOFOUIST. RALPH J Roberts & Schaefcr Co., 130 N. Wells St., Chicago 6. Ill
LOGAN, C. R, Div. Industrial Engr

Central III. Pub. Serv. Co.. Marion, 111.

LOHR, C. P., Repr

Reliance Electric & Engrg. Co., 1110 S. Brentwood Blvd., St. Louis 17, Mo.
LONG. GENE

Truax-Traer Coal Co.. Fiatt. 111.

LONG. WILLIAM M., Assist. Vice Prcs

Illinois Terminal R. R.. 710 N. 12th Blvd., St. Louis 8. Mo.

LOWE ROBERT W., Mining Engineer

Box 133, Rochester. III.

LOY, JOHN. Shop Supt
Mosebach Electric Supply Co., 1115 Arlington Ave., Pittsburgh 3, Pa.

I.UMAGHI, L. R, JR., Pres

Lumaghi Coal Co., 408 Pine St., St. Louis 2, Mo.

LYD1CK. C. C. Managing Dir

Coal Trade Assn. of Indiana. 632 Cherry St., Tcrre Haute. Ind.
LYNCH. S. R. Gen. Mgr
111. Central System. 135 E. 11th PL. Chicago 5, 111.

LYNN. C. M.. Engr

Old Ben Coal Corp., 505 Lawrence. Benton. III.

MAC DONALD. J. W., Chief Engr
MAC DONALD. JOHN

MACKE, ARTHUR

Old Ben Coal Corp.. Christopher, 111.
Superior Coal Co., Gillespie, 111.

Midcontinent Coal Corp., Marissa, III.

MAC MURDO. GEORGE C

Peabody Coal Co., 50A'/2 W. Second. Taylorville. III.
MAC QUEEN", G. E, Service Engr
Macwhyte Company. 1129 Ravcnswood Drive, Evansville 13. Ind.
MAC YEAN, GORDON...

National Mine Service Co.. 907 Commonwealth Bldg., Pittsburgh 22. Pa.
Kenosha, Wis.

MACWHYTE CO

MADDEN, J. P.....

Reliance Elec. & Engmg. Co., 1088 IvanllOC Road. Cleveland, Ohio
MAHOOD. G. PHILLIPS—Bethlehem Steel Co.. Rail Sales Div., Bethlehem. Pa.

MAIZE. EARL R
National Coal Assn.. Southern Bldg.. Washington 5, D. C.
MALAN. LOWELL T
United Electric Coal Co's. Mine No. 11, DuQuoin, 111.
MALLABURN. ED., State Mine Inspector, Dist. No. 19

,,..,...,. ,,„,-„... ,,.

,,

MALONE. ALBERT. Mine Mgr

MANCHA, RAYMOND

1200 Davis St., Johnston City, ill.

Cannae Coal Co., R. R. No. 1. Carrier"MUis!'IE
Joy Mfg. Co., Oliver Bldg.. Pittsburgh. Pa.

Advertising in this volume makes.it possible to prim it. Patronize our Advertisers.
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Ohio Oil Co., Springfield, 111.

MARIS, JOHN H

Maris Engr. Service Co., 1110 Brentwood Blvd., St. Louis 17, Mo.
MARKS. DEWEY
MARSH, DONALD I.., Ass't. Gen'l. Mgr

Sahara Coal Co., Eldorado. III.

E. F. Marsh Engineering Co., 4324 W. Clayton, St. Louis 10, Mo.
.MARSH, JAMES B., Sales

B. F. Goodrich Co., 8 N. Crescent Drive, Jacksonville, ill.

MARTIN, FRED S., JR., V. Pres. & Gen. Mgr
Diamond Supply Co., 616 N. W. Second St., Evansville, Ind.
MARTIN. JAMES, Mine Mgr
Truax-Traer Coal Co., 26 Laurel Ave., DuQuoin, 111.

MASELTER, J. E

General Electric Co.. 1110 Delmar Blvd.. St. Louis. Mo.

MATTHEWS, M. A

Templcton-Matthcws Corp., 905 Sycamore Bldg., Tcrre Haute, Ind.

.MAXWELL, E. L
MAYER, J. L

Fairview Collieries, Fairvicw, 111.
Mayer & Oswald Inc., 37 W. Van Buren St., Chicago 5. 111.

MAYOR. E. S

Truax-Traer Coal Co., DuQuoin, 111.

McALPIN, MARK L.. V. P

McLaren Equipment Co., Marion. 111.

tMcAULIFFE, EUGENE

5610 Farnam St., Omaha 3. Nehr.

McBRIDE. P. A., Pres

Pittsburgh Knife & Forge Co.. 1421 Keedsdale St., Pittsburgh 12, Pa.
McCABE, LOUIS C. Chief

Office of Air & Stream Pollution, U. S. Dept. of the interior,
Washington 25, D. C.

McCALL, C. O., B. F. Goodrich Co

Chicago Tire & Rubber Div., 850 W. Washington St., Chicago 6, 111.
McCANN, KEITH
Pcabody Coal Co., 801 E. Thompson, Taylorvillc, 111.
McClelland, b. e., Field Repr

The Goodyear Tire & Rubber Co., Inc., Box 415, Madisonville, Ky.

McCLIMON, ALAN S., Mgr. of Sales Development
The Euclid Road Machinery Co., 1361 Chardon Rd., Cleveland 17, Ohio
McCLOSKEY, J. R.. Repr
Hercules Powder Co., 708 Donnelly St., Columbia, Mo.

McCLOUD, DON B., Pres
McCLUSKEY, RAY

Airmite-Midwcst, Inc., DuQuoin, 111.
Freeman Coal Mining Corp., Carterville, III.

•McCOLLUM, H. C, Consulting Mng. Engr
H. C. McCollum & Assoc, 307 N. Michigan Ave., Chicago 1, 111.
McCORMICK, CURTIS
Hallidayboro Coal Co., Elkville, 111.
McCORMICK, E. F., Supt
Hallidayboro Coal Co., 701 S. Madison. DuQuoin. III.
McCOY. J. IS.., Mining Engr
Robinson & Robinson. Mining Engineers, Union Bldg., Charleston. W. Va.
McCULI.OCH. LAWRENCE II

B. E. Schonthal & Co., Inc.. Madison Hotel, Madisonville, Ky.
McCULLOCH, W'M. C Roberts & Schaefer Co., 130 N. Wells St., Chicago 6, III.
McCULLOUGH, E. VV.._
American Car & Foundry Co., 3095 S. Seventh St.. Terre Haute. Ind.

McDIYITT, J. W

Fairview Collieries, 43(1 Big Four Bldg.. Indianapolis. Ind.

McDONAI.D, II. F., Pres

McDOWELL, W. J

Bell & Zoller Coal Co., 307 X Michigan Ave., Chicago 1, 111.
Nail City Bronze Co.. 7005 Crandon Ave., Chicago 40. 111.

McELHATTAN, B. P

Peabody Coal Co.. No. S. 107 X. Houston St.. Taylorvillc. 111.

b's'ablish your identity — mention litis publication when dealing with Advertisers.
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McELWEE, R. M., Sales Engr

-—

~~-

•.-•;••........

General Electric Co., 112 N. Fourth St.. St. Louis 2, Mo.

•McFADDEN. GEO. C, Prcs

---•-.-

--,-;;•

Carmac Coal Co., 20 N. Wackcr Dr., Chicago 6, 111.

McFADDEN, NAT, Div. Engr

Peabody Coal Co., Taylorville, 111.

McKAIG, C. E., Mgr., Wire Rope Sales

~-

Gilmore Wire Rope Div.. Jones & Laughlin Steel Corp.. 13o S. La Salle St.
Chicago 3, 111.

McKEE, MELBOURNE A„ Chemist

:

Northern Illinois Coal Corp., \\ tlmington, 111.

McKEE, ROBERT,
McLAREN. A. B
McLAREN, W. S
•McMASTER. D. II

Superior Coal Co., Gillespie, 111.
McLaren Fuel Co., Marion, 111.
McLaren Coal Co., Marion, 111.
Macweir Coal Corp., 20 N. Wacker Dr.. Chicago 6. 111.

McMURRER, P. D

American Mining Congress, Ring Bldg, N.
McPHAIL. ROBT
Peabody Coal Co., 900 S.
MEADE, E. D
U. S. Rubber Co., Rm. 352. Merchandise
MEAGHER, GEORGE
C. W. & F. Coal

MEALS, C. D
MED11.L, ROBT. M

W., Washington 6, D. C.
Fifth St., Springfield, 111.
........
Mart. Chicago 54. Illinois
Co., West Frankfort, 111.

Bethlehem Steel Co., Williamsport. Pa.
Arrowhead Coal Co., Box 546, Steamboat Springs, Colo.

MEISSNER. JOHN F

John F. Mcissner Engineers. Inc.. 308 W. Washington St., Chicago 6, 111.
MERCER. HUGH, Mng. Engr
Consolidated Coal Co., 304 S. Ninth St.. llerrin, 111.
MERIDET11, ELMO, Sis. & Serv

Joy Mfg. Co., 811 W. St. Louis, West Frankfort, 111.
MERLE, JAMES J., Asst. Prep. Mgr

MERRITT, G. W., Vice Pres

Fairvicw Collieries Corp., Danville, 111.

The Nolan Co., Bowerston, Ohio

MEYER, FRED
C. B. & Q. Railroad, Ccntralia, 111.
MEYERS, EDMUND L., Asst. Ch. Elect
Superior Coal Co.. Gillespie, 111.
MIDDLETON, H. R., Gen. Mgr
Wilmot Engineering Co., Hazleton, Pa.
MIESNER, HAL
Dooley Bros., 1201 S. Washington, Peoria, Illinois
MI'KESELL, D. B., Pres
American Brattice Cloth Corp., Warsaw, Ind.
MILKIE, ALBERT A
Hewitt-Robins, Inc., 402 W. Randolph, Chicago 6, 111.
MILLER, ERED

C. W. & F. Coal Co., 509 N. 11th St., llerrin, 111.

MILLER, J. D
MILLER. J. W

Westinghouse Elect. Corp., 2800 N. Adams, Peoria, 111.
:.

„

National Electric Coil Co., 224 So. Michigan Ave., Chicago 4, 111.

MILLER, JACK

General Electric Co., 112 N. Fourth St., St. Louis 2, Mo.

MILLER. PURDY

U. S. Rubber Co., Mechanical Goods Div.. The Merchandise Mart, Chicago 54, 111.
MILLER, RICE W

MILLER, THOMAS R

NoUmis Coal Co., Nokomis. 111.

Jeffrey Mfg. Co.. 307 N. Michigan, Chicago 1, 111.

MILLER. WM. J., Vice Pres
Hawthorn Coal Co.. 688 Arcade Bldg., St. Louis 1, Mo.

M1LLIGAN. EMERY
Freeman Coal Mining Corp., P. O. Box 72, Marion, 111.
MINERS, VERNE....Standard Oil Co. (Ind.). 910 S. Michigan Ave.. Chicago 5, 111.
MITCHELL. A. G

Independent Explosives Co., 828 Pace Ave.. Box 87, Ml. Vernon. 111.
MITCHELL, C. R

The Goodyear Tire & Rubber Co., Inc., 4210 Forest Park Blvd.. St. Louis 8, Mo.
Buyer meets Seller hi the bark of this book.
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MITCHELL. D. R
Mineral Industries Bldg.. State College. Pa
MITCHELL. WILLIAM. State Mine Inspr., Eighth Dist
510 W. Easton. Gillespie, 111
MOEHLMANN, C. T., Vice Prcs

Central Mine Equip. Co., 6200 N. Broadway, St. Louis 15. Mo.
MOFFAT. E. G

Firth Sterling Steel & Carbide Corp., 3113 Forbes St.. Pittsburgh 30, Pa.
Edward Mohn & Son, Bartonville 1. 111.
Jeffrey Mfg. Co., Box 231. Becklev. W. Va.

MOHN, B. E
MOLLOHAN. LLOYD

MONICO, J. A
Equitable Powder Mfg. Co., 212 N. Pennsylvania Ave,, Belleville, 111.

MONSCHIEN, JOHN, Foreman

Superior Coal Co., Staunton, 111.

MONTGOMERY. N. L

Teiupleton, Kenly & Co., 116 Edison Drive. Huntington, \V. Va.

MOORE. R. O., Sales Mgr

Vascoloy Ramet Corp., Wankegan. 111.

MORAN. FRANK W., Field Rcpr
Amer. Mug, Congress. 600 S. Michigan Ave., Chicago, 111.

MORAN, JOHN THOMAS

Freeman Coal Mining Corp., Farmersville, 111.

MORE1TELD, FLOYD, Mine Mgr......
Union Colliery Co., 222 East Cole St., DnQuoin, 111.

MORGAN, F. D

Peabody Coal Co.. Marion. 111.

MORGAN. J. W.. Pres
Ayrshire Collieries Corp., 105 S. Meridian St.. Indianapolis 4, Ind.

MORRIS, ALBERT. State Mine Inspector
(MORRIS, BUDDIE RAY

807 W. Elm. Taylorville. 111.

507 E. Charles St., West Frankfort, 111.

MORRIS, ROBERT N.. Chief Engr

Sahara Coal Co., Harrisburg, 111.

MORROW. J. B
Alford, Morrow & Associates. Oliver Bldg.. Pittsburgh 22. Pa.
•MORROW. J. D. A.. President
Joy Manufacturing Co.. Franklin. Pa.
•MOSES, HARRY M., Pres

_

Bituminous Coal Operators Assn., Suite 303 The World Center Bldg.,
918 16th St., N.W.. Washington 6. D. C.
MOULTRIE, GEORGE, Face Boss
Mt. Olive & Staunton Coal Co.. Wordcn. 111.
•MUELLER, FRANK E.. Pres

Roberts & Schaefer Co.. 130 X. Wells St.. Chicago 6. 111.
MUELLER, JACK 1
U. S. Graphite Co., 963 X. Geyer Rd., Kirkwood 22. Mo.
•MULLINS, T. C. Pres
.
Northern Illinois Coal Corp., 310 S. Michigan Ave., Chicago 4, III.
MULVANEY, C. S., Mining Engr

Peabody Coal Co.. 231 S. Da Salle St.. Chicago 4. 111.
MUNRO, W. T

Southern Electric, Inc., 5025 Columbia Ave., Hammond, Ind.

MURNAHAN. RALPH E

..

Standard Oil Co., 820 Division St., Evansville 2. Ind.

•MURPHY, FRANCIS B

1335 Chestnut Ave., Wilmette, 111.

•MURPHY, II. C, Pres

Burlington Lines, 547 W. Jackson Blvd., Chicago 6, 111.

MURPHY. J. T., Dist. Mgr.
Chicago Pneumatic Tool Co., 1931 Washington Ave.. St. I.ouis, Mo.
MURPHY, LT. COM DR. IOHN J. S.. USNR
P. O. Box 33S. Balboa Heights. Canal Zone
MURRAY, GEORGE V '.. Pres

George Murray Tire Co., BX) Walnut St.. Peoria, 111.
NALL, ALFRED A

Centrifugal & Mech. Industries, Inc., 146 President St., St. Louis 18, Mo.

NASH, J. J

Sligo, Inc., 1301 N. Sixth St.. St. Louis 6, Mo.

Value is apparent in the merchandise o/ our worthy Advertisers.
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Coal Mine Machine Co., Mt. Olive, 111.

NEAL, ROSS, Mine Supt
NEIBCII, KENNETH WM

Franklin County Coal Corp., Royalton, 111.
Bell & Zollcr Coal Co., Murdoch-, 111.

NEILL, II. WILLIAM. Mgr

Cummins Diesel Sales Corp. of 111., 1700 S. Indiana Ave., Chicago 16. 111.

NELSON, C. J., General Fuel Traffic Mgr

.'_

C. B. & Q. Railroad, 547 W. Jackson Blvd., Chicago 6. 111.
NELSON, I. C, Mgr
N. O. Nelson Co., Marion, 111.
NESLAGE, O. J., V. P
...
Joy Mfg. Co.. 333 Henry W. Oliver Bldg., Pittsburgh 22, Pa.
NEWTON, CHAS. A
Midvalc Coal Co., 721 Olive St., St. Louis 1, Mo.
NEWTON, H. W
Barber-Greene Co., Aurora, 111.
NICOLIN, GEORGE
U.' S. Steel Supply Co., 702 Hilldale, Washington. 111.
NOECKER, D. S
Cities Service Oil Co., Box 311, Galcsburg, 111.
NOEL, JOHN E
Kennamctal, Inc.. 411 W. Sixth St., Benton, 111.
NOEL, WILLIAM, Asst. Dist. Mgr
Cardox Corp., Benton, 111.
NOLD, H. E., Prof. Mine Engr
Ohio State University. Columbus 10, Ohio

NOLF, D. W., Div. Scrv. Engr

Shell Oil Co.. Shell Bldg., St. Louis, Mo.

NORTON, J. W

B. E. Schonthal & Co., Inc., 209 S. 18th St., Herrin, 111.

NORTON, R. C

1514 Merchants Bank Bldg., Indianapolis, Ind.

NOWERS, HENRY, Labor Commissioner.

Illinois Coal Operators Assoc, Annawan, 111.

NUCKELS, C. E

Post-Glover Electric Co.. 221 W. Third St., Cincinnati, Ohio

•NUGENT, FRANK

Freeman Coal Mining Corp., 208 S. La Salle St.. Chicago 4, Illinois
OAKLAY, WALTER IL, JR., Sales Engr

•...

Bethlehem Steel Co., 400 N. Michigan Ave., Chicago 11, 111.

OBERJUERGE, W. W
„
Oberjuerge Rubber Distributing Co., Third & Walnut Sis., St. Louis, Mo.
O'BRIEN, C. M., Mgr., Fuel Div

Better Business Bureau, 911 Locust St., St. Louis 1, Mp.
O'BRIEN. W. L
OETTEL, GILBERT B

Illinois Power Co., Belleville, 111.

Power Transmission Equipment Co., 1245 W. Fulton St., Chicago 7, 111.
OLDS. MARSHALL. HI

Jones &- Laughlin Steel Corp., Sbeii Bldg., St. Louis 3, Mo.
O'LOUGHLl.X. IVAN, Engr
_.
Northern Illinois Coal Corp., 310 S. Michigan Ave, Chicago 4, III.
O'NEAL, BYRON
Mt. Olive & Staunton Coal Co., Staunton, 111.
O'NEILL. T. J
U. S. Rubber Co., Merchandise Mart, Chicago 54, 1)1.
ORENBURG, JOE, Dealer
Taylorville Waste Co., Taylorville, 111.
ORLANDI, WILLIAM JOHN

O'ROURKE, DAN

Peabody Coal Co., 610 E. Main, Taylorville, 111.

Sanford-Day Iron Works. 321 X. Seventh St., Terre Haute, ind"
O'ROURKE, PETE
W. M. Hales Co., Danville, 111.
OSBORNE, N. M., Dist. Mgr

I-T-E Circuit Breaker Co., Shell Bldg., St. Louis 3. Mo.

OSBORNE, WM. JR

Superior Coal Co., Gillespie, 111.

O'SULLIVAN, JAMES J

Amer. Steel & Wire Co., 5660 College, Indianapolis, Ind.
OTT. ROBERT

Bell &Zoller Coal & Mining Co., P.'"o."Box"66! Staunton, ilL
Mentioning this publication when writing Advertisers puts friendship into business.
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OVERSTREET, J. \Y
National Electric Coil Co., Columbus. Ohio
. OVERTURF, \V. E., Field Sen. Mgr
Joy Mfg. Co., Washington, Pa.
OWENS, A. D., Lub. Engr

Ohio Oil Co., Robinson, 111.

PAGE. FARRELL

II. E. Schonthal & Co., Box 504. Scsser, III.

• PAMPEL, FRED A
PARKHIL1., WAYNE A., Industrial Sales

Chain Belt Co.. Milwaukee, Wis.
Cities Service Oil Co.. Marion, III.

PARLIER. HENRY W\, Shop Foreman

United Electric Coal Co's.. Buckheart Mine, 407 N. Ave., Canton, III.
• PARMLEY, S. M.. Consulting Engr
Coal Preparation, 210 Castle Shannon Blvd., Pittsburgh 28, Pa.

PARSONS. CHARLES E

Moffat Coal Co., Sparta. 111.

PATTERSON, MOSS

West Kentucky Coal Co., Madisonville. Ky.

• PATTERSON, V. E

Euclid Sales it Service, Inc., 5231 Manchester Ave., St. Louis 10, Mo.
. PATTISON, THOS. T. Ilist. Mgr
National Mine Service Co., Box 443, St. Louis, Mo.

PATTON, HERBERT 11
Vascoloy-Ramet Corp., Waukegan, 111.
PAUL, R. J
Allis-Chalmers Mfg. Co., 1205 Olive St.. St. Louis, Mo.
•PEABODY, STUYYESANT, JR., Pres

PEARSON, T. W, Gen. Supt

Peabody Coal Co., 231 S. La Salle St., Chicago 4, 111.
Little Sister Coal Corp., St. David, ill

' PECHMAX, O. A
A. Leschen & Sons Rope Co., 5909 Kennedy Ave., St. Louis, Mo.

PENNYBACKER, M. W'.. Mgr., Mng. & St Ry. Sales
I-T-E Circuit Breaker Co., 19th & Hamilton Sts., Philadelphia 30, Pa.

tPENROD, PAUL R

:

Dongola. Illinois

; PERR1N, A. C, Sales Engr
Reliance Electric & Engr. Co., 159 K. Chicago Ave., Chicago. 111.
. PERRINE, NATHAN G. Asst. Purch. Agt

Peabody Coal Co., 231 S. La Salle St., Chicago 4, 111.
PETERSON, C. A

Bethlehem Slecl Co., W'rigley Bldg., Chicago 11, 111

PETERSON, E. L

General Electric Co., Chicago Service Shop. 849 S. Clinton St., Chicago, 111.
PETTER, STANLEY 1).. Gen. Mgr

Henry A. Petter Supply Co., 117 S. First St.. Paducah, Ky.
PETTY,

PHILIP

Peabody Coal Co. No. 58, 421 W. Adams, Taylorville, III.
tPFAHLER, F. S., Pres
Superior Coal Co.. 400 W. Madison St., Chicago 6, 111.
PHELPS, W". D., Rcpr
Joy Mfg. Co., 4120 Clayton Ave., St. Louis 10, Mo.
•PHILLIPS. EDGAR R„ Gen. Mgr

Tom Brown Supply Co., 36th & A. V. RR., Pittsburgh, Pa.
PHILLIPS, W. J., Asst. to Pres

Sunnyhill Coal Co., 3090 W. Liberty Ave., Pittsburgh 16, Pa.
PICKARD, A. E
PIERRON, EMILE D

The Tamping Bag Co.. Mount Vernon. Ill

State Geological Survey, Natural Resources Bldg., Urbana, III.

PIERSOL, R. J

State Geological Survey, Urbana, HI.

PINGOLT, JOHN, Safety Man

Mount Olive & Staunton Coal Co., .Staunton, 111.

PIPE, FRANK E
Cummins Diesel Engine Co., 3218 Lucas Ave, St. Louis 3, Mo.
PIROK, STEPHEN, Face Boss
Mt. Olive & Staunton Coal Co.. Worden. Ill

PLASS, C. E., Electrical Eng
American Steel & Wire Co., 208 S. La Salle St., Chicago 4, 111.
PLATT. F. J., Purch. Agent

Little Sister Coal Corp., St. David. 111.

Our Advertisers make ii possible to publi.sU this volume — give them a "break."
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Joy Mfg. Co., 333 Oliver Bldg., Pittsburgh, Pa.

PLESCHNER. O. J.. Mng. Engr

1231 Oak St.. Danville, 111.

•POLING, GILBERT

Evansville Elec. & Mfg. Co., 600 W. Elchel Ave.. Evansville, Ihd.
POLLACK, HARRY

Pollack Brothers, llerrin. 111.

PORTER, J. R

General Electric Co., 840 S. Canal St., Chicago 7, 111.

PORTUGAL, E. T., Mine Foreman
Superior Coal Co., 209 E. Oak St., Gillespie, 111.
tPOUNDS. ROBERT LEE
1208 W. Prairie, Taylorville, 111.
•POWERS. F. A
1033 Butler St., Peoria 6, 111.
PRATT, STEWART M
_
Superior Coal Co., Gillespie, 111.
PRICKETT, J. RALPH
...
Truax-Traer Coal Co., Burning Star Mine, F.lkville, Illinois

PRINS. KLAAS
K. Prins & Associates, 104 E. "D" St., Wellslon, Ohio
PRITCHARD. W
Goodman Mfg. Co., 831 Second Ave., Huntington, West Va.
PRO.X, ROBERT F.. JR
Frank Prox Co., 1201 S. First St., Terrc Haute, Ind.

PROX, ROBERT F., SR
Frank Prox Co., Inc., 1201 S. First St., Terre Haute, Ind.
'PRUDENT, NORMAN
Hanna Coal Co., St. Clairsvillc, Ohio
PSCHIRRER, A. R., Pres
Pschirrer & Sons Coal Co., R. R. No. 4, Canton, 111.

PSCHIRRER, JOHN

Pschirrer & Sons Coal Co., Canton, 111.

PURICELLIO, CHARLES J

Minewcld Company, 9200 Lucia Drive, St. Louis 23, Mo.
Hewitt-Robins Corp., 4030 Chouteau Ave.. St. Louis 10, Mo.

PURMORT, A. S

PURNELL, CHA RLES G.. Mgr

Process Indust. Sec, Market Development Division, United States Steel Co.
525 Win. Pcnn Way, Pittsburgh, Pa.
PURSGLOVE. JOSEPH. JR., Vice Pres

Pittsburgh Consolidation Coal Co., Koppers Bldg., Pittsburgh 19, Pa.
QUENZER. RUSS
D. D. Kennedy. Inc.. 453 Colford, West Chicago, III.
QUICK, E. H
Atlas Powder Co., 1531 Boegcr Ave., Westchester, 111.
QUINN, MAURICE L., Electrical Engr
Sinclair Coal Co., Rm. 501, 3615 Olive St.. St. Louis 8, Mo.

RAMSAY, SCOTTY

Freeman Coal Mining Corp., Farmersville, 111.

RASSIEUR. T. E„ Pres

„...

Central Mine Equipment Co., 6200 X. Broadway, St. Louis J5. Mo.
READ, DAVIS, Mining Consultant
120 S. La Salle St., Chicago 3, 111.
REAK, BERXARD A.. Sales Engr

Roberts & Schaefer Co., 2220 E. Michigan, Evansville, Ind.

REAK, MURRELL....Dept. Mines & Minerals, 1604 E. Oak St., W. Frankfort, 111.
RECHSTE1NER, FRED, Dist. Repr
Link-Belt Co.. 317 X. 11th St., St. Louis 1, Mo.

REECE, CARL
REED, FRAXK H

Bell & Zoller Coal Co., 307 X. Michigan Ave., Chicago 1, 111.
State Geological Survey. Urbana, 111.

REED, R. E

Hercules Powder Co.. 511 S. 24th St., Terre Haute, Ind.

REES, ERNEST L

Truax-Traer Coal Co., 210 S. Laurel, DuQuoin, 111.

REES, O. W., Chemist

HI. State Geological Survey, Natural Resources Bldg., Urbana. 111.

REESE. B. F., Pres

REESE, JOHN P

Coal Dealers Sales Co., 175 Salisbury St., St. Louis 7. Mo.

Sinclair Coal Co.. 114 W. 11th St., Kansas City, Mo.

REHNQUIST, CLARENCE 1.. Advtg. Mgr

'..

Nelson L. Davis Co., 343 S. Dearborn St.. Chicago 4. 111.

You'll discover good merchandise advertised in litis good publication.
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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 Opcr

The United Electric Coal Companies. 307 N. Michigan Ave., Chicago 1, 111.
REITHER. E. C
Timkcn Roller Bearing Co.. 416 Craig St., Pittsburgh, Pa.

RETTIG, R. G., Supt
REUTER, WM. D

General Electric Co., 1115 East Road, St. Louis 10, Mo.
Peahody Coal Co., 829 S. Virginia, Marion, HI.

REUTER, WM. P., Constr. Engr

Pealxxly Coal Co., P. O. Box 311, Marion, 111.

REYNOLDS, DOYLE C. Sales

Mack Motor Truck Co., 33rd & Wentworth. Chicago 16. 111.
REYNOLDS, GEORGE J.. Elec. Engr
Morgan Mines, Inc., 821 N. 18th St., Herrin, III.
REYNOLDS, HUGH M., Mgr., Mcch. Sales

U. S. Rubber Co., 305 S. Broadway, St. Louis 2, Mo.
RHINE, FRANK E

623 E. 17th St.. Alton, 111.

•RICHARDS, L. O

Box 1334, Clearwater, Fla.

RICHARDS, P. L

P. O. Box 175, Gary, W. Va.

RICHART, RALPH R„ Ch. Elec'l Engr
C. W. & F. Coal Co., Benton, 111.
RICHMOND, HAROLD
State Mine Inspector, 404 E. Fifth St., Pana, 111.
RICHMOND, K. C, Editor

Coal Heat Magazine, 20 West Jackson Blvd., Chicago 4, III.
RIEDLINGER. ARTHUR P., State Mine Inspector
117 Amsler St., Bartonville, 111.

RIEVLEY, R. L

Egyptian Powder Co.. 217 S. Jackson, Harrishurg, 111.

RIGG, HAROLD, Engr

RILEY. FRED W

C. W. & F. Coal Co.. Orient No. 3, Waltonville, III.

John Fabick Tractor Co., 700 W. Cherry, Carhondale. Ill

RIPPON. JOHN R., Nice Pres

United Mine Workers of Amer., Dist. 12, Springfield, 111.
JRISI, ALFRED

Nason, 111.

RITCHIE, R. J., Sales Engr

Chain Belt Co., 8001 Clayton, St. Louis, Mo.

RITTER. LEO J

Ritter Coal Co., Box 132, DuQuoin. III.

ROBBINS. J. S. Cons. Engr.
Mechanical Miner Co., 122 S. Michigan Ave., Chicago 3, HI.

ROBERTS, ARTHUR L., Gen. Supt

Franklin County Coal Corp., Royalton, 111.

ROBERTS. BEN F.. Area Serv. Sttpvsr
Shell Oil Co., Inc., 602 S. Court St.. Marion, III.
ROBERTSON, JACK F., Engr
Ecanleerf Engineering Service, Fairmount, 111.
ROBERTSON. JAMES I... Lubr. Engr

Industrial Sales, Cities Service Oil Co., 405 Washington, LcRoy, 111.
ROBINSON, A. W., Salesman
R-J Bearings Corp., 3300 Lindell Blvd., St. Louis 3, Mo.
ROBINSON, W. F

West Virginia Steel & Mfg. Co., Box 118, Huntington 6, West Va.
RODENBUSH, KENNETH
C. W. & F. Coal Co., Orient No. 3, Waltonville, 111.
ROE, WALTER B., Asst. Ch. Engr
Truax-Traer Coal Co., 230 N. Michigan Ave., Chicago 1. III.

ROE, WILSON, Engr
ROECKER. EARL. Sis. Engr
ROETS, FRANK W

Pyramid Coal Co., Pinckncyville, III.
Bethlehem Steel Co.. Bethlehem, Pa.
Coal Age, Continental Bldg., St. Louis, Mo.

Our Advertisers, who make litis volutin- possible, will appreciate your inquiries.
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ROHRER. L. C. Sales Rep

Jones & Laughlin Steel Corp., 135 S. La Salle St., Chicago 3, 111.

ROLLINS, J. E., \'. P

Bituminous Casualty Corp., Bituminous Bldg., Rock Island, 111.

ROLLOJOHNC
Bell & Zoller Coal Co., 307 N. Michigan Ave., Chicago 1, Illinois

•ROMAN, F. W

Hercules Powder Co., 332 S. Michigan Ave.. Chicago 4. III.

ROMIG, JOHN L

Atlas Powder Co., Wilmington. Del.

RONCHETTI, PETER

Dept. of Mines & Minerals, 14121/1 S. MacArthur, Springfield, 111.
ROOME, C. O

Goodyear Tire & Rubber Co., 4210 Forest Park Blvd., St, Louis 8, Mo.
ROSE, C. G.. Prod. Mgr
Bixby-Zimmer Engineering Co.. Galesburg, 111.
ROSENQUIST, G. C, Wood Preserving Div

'.

.

Koppers Co., 122 S. Michigan Ave., Chicago 3, 111.
•ROSING, BORGE. Vice Pres

Wesl \'a. Sleel & Mfg. Co., Box 118, Huntington 6, W. Va.
RUCK, JAMES A

Pioneer Rubber Mills, 589 E. Illinois St., Chicago 11, 111.
RUMFELT, HENRY

Bucyrus-Erie Company, 105 West Adams St.. Suite 3100. Chicago 3, 111.
RUMMEL, I). M

John A. Roebling*s Sons Co., 5525 W. Roosevelt Rd.. Chicago 50, 111.
RUSSELL, FRANK
Russell & Son, 100 W. St. Louis St., West Frankfort, 111.
RUTLEDGE, J. J
621 St. John Road. Baltimore 10, 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.

SADLER, WALTER, Supt

Sahara Coal Co., Harrisburg, 111.

SAGE, SIDNEY B., Mng. Engr

Union Colliery Co., DuQuoin, III.

ST. CLAIR, WALT, Sales Mgr

Hyster Co., 208 E. Stale St., Peoria, III.

SALL, GEORGE W

Amer. Mining Congress, 1102 Ring Bldg., Wishington 6, D. C.

SALMONS. J. D
SALMONS. PAUT

Peabody Coal Co., Taylorville, 111.
Peabody Coal Co.. 215 E. Park St., Taylorville, 111.

SALSICH, NEIL E

Jeffrey Mfg. Co., Columbus, Ohio

SAMUELS, EDWARD I... Prep. Mgr

Walter Bledsoe & Co.. Merchants Nat'l Bank Bldg., Tcrre Haute, Ind.
SANDTNER. EDW. E.. Branch Mgr
Cummins Diesel Sales Corp.. 1800 S. Washington, Peoria, III.

SANFORD, H. W., JR
SANFORD, J. H., Mgr

Sanford-Day Iron Works. Knoxville, Tenn.
Mining Division, Ohio Brass Co., Mansfield, Ohio

SAYERS, ROBERT P.. Sales Engr

Nelson L. Davis Co., 343 S. Dearborn St., Chicago 4, 111.

SAYLOR. LLOYD, Mech. Supvr

C. W. & F. Coal Co., Orient No. 2, 706 E. Fifth St.. West Frankfort. III.
SCHATTEL, K. F., Dist. Mgr

National Cylinder Gas Co., 2110 N. Adams St., Box 627, Peoria, III.

SCHAUB. HENRY W., Sales Engr

Allis-Cbalmers Mfg. Co., 135 S. La Salle St.. Chicago 3, 111"
tSCHECK. DONALD EDWARD
323 Tenth St.. La Salle, III.
Our Ailvertisers are our friends and fellow members. Consult them frequently.
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Rome Cable Corp., 4505 Grand Ave., Chicago, 111.

SCHICKEDANZ, I.. II., Mech. Engr
United Electric Coal Co's.. 505 X. Main St., Canton, III.

SCHILLIXGER, E. J

A. Leschen & Sons Rope Co., 810 \V. Washington Blvd.. Chicago 7, III.
SCH1NDLER, PAl'I
Underwriters Safety & Claims, Marion. Ill
SCHLEPER, G. J
Union Colliery Co., Dowell, 111.
SCHL1NK.MANN, P. E
Mississippi Lime Co.. Alton, 111.
SCHLITT, T. J Schlilt Industrial Supply Co.. 422 E. Adams St., Springfield, 111.
SCHMIDT. W. E
Columbia Quarry Co., 107 S. Macoupin St.. Gillespie, 111.
SCHMOELLER, C. C, V. P. in Chge. of Sales
Mississippi Lime Co., Alton, 111.
SCHMOELLER, GARRETT M
Pioneer Rubber Mills, 812 Olive St., St. Louis 1, Mo.
tSCHONTHAL, B. E., Pres
B. E. Scbontbal & Co.. 28 E. Jackson Blvd., Chicago 4, 111.

•SCHOXTHAL, D. C

West Va. Steel & Mfg. Co.. Huntington 6, West Va.

•SCHOXTHAL, JOSEPH, Sec

B. E. Scbontbal & Co., 28 E. Jackson Blvd., Chicago 4, lib
Truax-Traer Coal Co., Fiatt, 111.

SCHRODER, FRED R., Pit Supt
SCHROEDER, WALTER J

Dow Chemical Co., 1.15 S. La Salle St., Chicago 3, 111.
♦SCHUBERT,

R. R., V. P. and Gen, Mgr
Greensburg Macb. Co., Greensburg, Pa.

SCHULER, GLENN C, Sales Engr

Hewitt-Robins, Inc., Robins Conveyors Division, 402 W. Randolph, Chicago 6, 111.
SCHULER, HARRY A.. Sales Mgr. Ccn. Div
Hewitt-Robins, Inc., Robins Conveyors Div., 402 W. Randolph St., Chicago 2, III.

•SCHULL, B. H., Pres
Schull-Moake Coal Corp., 607 N. Market St., Marion, 111.
SCHULLER, FRED. Truck Tire Salesman
Goodyear Tire &• Rubber Co., 207 Hamilton Blvd., Peoria, 111.

SCHULZ. HOWARD
C. W. & F. Coal Co., Orient No. 1 Mine, West Frankfort, 111.

SCHWAI.B, F. E., Dist. Mgr
Webster Mfg. Co., 343 S, Dearborn St., Chicago 4, 111.
SCHWARTZ, II. I
W. M. Hales Co.. Hillsboro, 111.
SCHWARZ, W. If.......

Wcstinghouse Elec. Corp., 411 N. Seventh St., St. Louis 1, Mo.
SCIRANKO. MIKE, State Mine Inspector
204 W. Washington, Benton. 111.
SCULLY, T. ALVIX

U. S. Bureau of Mines. 625 E. C. St., Belleville, 111.

SEE, FRED O., Vice Pres., Mining Div
Cardox Corp.. 307 X. Michigan Ave.. Chicago 1, 111.

SEEKA.MP, HERMAN' I
Superior Coal Co., Gillespie. 111.
SEIDEL, JEROME J., V. P. & Sis. Mgr
..
Seidel Coal & Coke Co., 3524 Washington Ave., St. Louis 3, Mo.
SEIDEL, MAURICE E.. Pres
Seidel Coal & Coke Co., 3524 Washington Ave., St. Louis 3, Mo.'
SELLEG. L. A.. Mgr
Petroleum. Cbem. & Mng. Sec. Wcstinghouse Elect. Corp.,
Merchandise Mart Plaza, Chicago 54, 111.

SENSEN1C1I, CHESTER G., Pres
Irwin Foundry & Mine Car Co., Irwin, Pa.
SERENO, L. F
Hercules Powder Co., 508 E. Main, Benton. 111.
SEYERSOX, ROBERT E

Euclid Chicago Co., 6027 Northwest Highway. Chicago 31, 111.

Play Hall with the Advertisers who play hall with you.
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SEYMOUR, F. H

308 South Park, Herrin, 111.
SHACKEL, R. B
American Chain & Cable Co., Box 188. Salem, 111.
SHAEFFER, G. M., Mine Mgr. at Large
Pealxidy Coal Co., 231 S. La Salic St., Chicago 4, 111.
SHAFER, GLENN A

Box 98, Pana, 111.

SHAFFER, JAMES P. Slsmn

Broderick & Bascom Rope Co.. 2013 East National, Brazil, Indiana
SHARKNESS. JOHN, Mine Mgr

Old Ben Coal Corp. Mine No. 9, 410 E. Fifth St., West Frankfort, 111.
SHARP, WILLIAM

Material Control, Ayrshire Colliery Corp., 1706 Gilbert St., Danville, 111.
SHELDEN, J. M
Euclid Sales & Service. Inc., 5231 Manchester Ave., St. Louis 10, Mo.

SHELTON, OTTO, JR

Peabody Coal Co., Marion, III.

SHEPARD, M. M.. P. A

Franklin County Coal Corp., 135 S. La Salle St.. Chicago 3, 111.
SHEPARD. PAUL B., Sales Engr
Stephcns-Adamson Mfg. Co.. 20 N. Wackcr Dr., Chicago 6, III.
SHEPHERD, IIARLEY H., Asst. Chief Clerk
Sahara Coal Co., Harrisburg. Ill,
SHERWOOD. I.. H., Supt

Little John Coal Co., Victoria. 111.

SHIVE. R. O.. Pres

Sterling Steel Casting Co.. P. O. Box 66, East St. Louis, 111.
SHORTHOUSE, L. G., JR., Secy. & G. Supt
United Electric Coal Co., Lewistown, 111.
SHUTT. WM. IL, Chief Fuel Inspr
C. W. & F. Coal Co., Box 120, West Frankfort, 111.
SIDES, SILAS H., Lubrication Engr
Shell Oil Company, P. O. Box 546, Murphysboro, III.

SIEBER, J. J
Broderick & Bascom Rope Co., 4203 N. Union, St. Louis, Mo.
SIEVER, RAYMOND
State Geol. Survey, Urbana, 111.
SIEWART, D. R„ Dist. Supt. of Serv. Shops
General Electric Co., 849 S. Clinton St., Chicago 80, III.

SIMON, JACK A., Asst. Geol...
Illinois State Geological Survey, Natural Resources Bldg., Urbana, 111.
SIMPKINS. CHARLES EDWARD. Shop Mgr.
Cutter Bit Service Co., P. O. Box 546, Valier, 111.

tSIMPSON, DONALD CYRII
c/o Cyril C. Simpson, Valier, III.
SIMPSON, J. II....
Mines Equipment Div., Joy Mfg. Co., 4235 Clayton Ave., St. Louis 10, Mo.

SIMPSON, JOHN, Safety Insp
Bituminous Casualty Corp.. Pana. 111.
SINDERSON, L. O.,
General Electric Co., 840 S. Canal St.. Chicago 80, 111.
SINGHURSE, J. E
Truax-Traer Coal Co., 801 N. Washington St., DuQuoin, III.
SIPFLE. KARL E., Asst. Chief Engr
The L. E. Myers Co., Box 54, Springfield, III.
SKILLINGS, DAVID N., Publisher

Shillings Mining Review. 810 Fidelity Bldg.. Duluth, Minn

SLINGER, R. N

General Electric Corp.. 112 N. Fourth St., St. Louis. Mo.

SLOAN, ROBERT E., Treas

Roberts & Schacfer Co., 130 N. Wells St., Chicago 6, III.
SLOAN, T. O., Div. Auditor
Peabody Coal Co., Marion, 111.
SLOAN, WILLIAM, Chief Elect
Truax-Traer Coal Co.. Elkville, 111
Our Advertisers are selected leaders in their respective lines.
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SLOAN, WE, JR., Serv. Dept
Mine Safety Appliances Co., 317 VV. Raymond St.. Harrisburg, 111.
SLOMER, J. J.. ling. Dept

Goodman Mfg. Co.. 483-1 S. Halsted St.. Chicago 9, 111'.
SMITH, CLOYD M

Mtinsey Building, Washington 4, D. C.

SMITH. DONALD M., Master Mcch.. ..
United Electric Coal Cos., N. Main Limits, Canton, 111.

SMITH. ED, Assist. Mine Mgr
SMITH, R. B., Coal Traf. Mgr

Superior Coal Co., Gillespie, 111.

Illinois Central R. R.. 135 E. 11th PI.. Chicago 5, 111.
SMITH, SYDNEY, State Mine Inspector
: Sandoval, 111.
SMITH, WESLEY
Me.Vally-Pittsbiirg Mfg. Corp., Box 335, Pinckneyvillc, HI.
SMITH, WILLIAM S., Sec. Foreman

Peabody Coal Co.. 825 W. England, Taylorville, 111.
C. W. & F. Coal Co., Benton, III.

SNARR, F. E., Gen. Supt

SNEDDON, JAMES, State Mine Inspr

Dept. Mines X Minerals, 210 Sylvia Avenue, Christopher, 111.
tSNIDER, JAMES PATRICK
402 E. Ford St., Harrisburg, III.
SNIDER, JOHN
Hulburt Oil X Grease Co., 409 S. Jesse St., Christopher, 111.
SNYDER, R. O

General Electric Co.. 3928 Lindell Blvd., St. Louis 8. Mo.

SNYDER. RAY

Cummins Illinois Engine Sales, Inc., 1700 So. Indiana Ave., Chicago 16, 111.
SNYDER, RICHARD IS., Sales

U. S. Tires Div., U. S. Rubber Co., 305 S. Broadway, St. Louis 2, Mo.
SNYDER. W. D., Sales Engr

Lehigh Safety Shoe Co.. 420 Chestnut St.. Paris. 111.
SOLOMON,

HARRY
Roberts X Schaefcr Co., 130 N. Wells St., Chicago 6, 111.

SOMERS, BYRON, Supt
SOMERS, HOWARD
SONDAG, RAY J
SONTAG, R.

Truax-Tracr Coal Co., l'iatt, 111.
Truax-Tracr Coal Co., Fiatt, 111.
Mineweld Co., 200 S. Theresa Ave.. St. Louis 3, Mo.

E

The Okonite Co., Hazard Insulated Wire Works Div., 1410 Shell Bldg.,
St. Louis 3. Mo.

SOPER, ROY

Goodman Mfg. Co.. 550 S. Rockhill Rd.. Wehster Groves 19, Mo.

SOULE. M. M., Vice Pres

United Electric Coal Co's., 307 N. Michigan Ave., Chicago 1, 111.
SOUTHWARD, G. B., Mech. Engr

American Mining Congress. Ring Bldg.. X. W.. Washington 6, D. C.
SPANI, EUGENE
Cardox Corp., Benton. 111.
SPEARS, MILLER, Asst. to Pres

Morgan Mines, Inc., 19 West 38th St., Indianapolis 8. Ind.
SPEARS. MILLER E., Asst. Gen. Mgr

Morgan Coal Co., 19 West 38th St., Indianapolis 8, Indiana
SPENCER, KENNETH A., Pres

The Pittsburg X Midway Coal Mng. Co., 610 Dwigbt Bldg., Kansas City, Mo.

SPILLER, FRED A

Old Ben No. 11 Mine, Waltonville, 111.

SPOTTK. WALTER
Joy Mfg. Co., 616 N. Wood St., Staunton, 111.
STAN BURY, W. A. JR., Assoc. Ed
Coal Age, 330 W. 42nd St., New York 18, X. Y.

STANLEY, JOHN I
;
Bixby-Zimmer Engineering Co., 961 Abingdon, Galesbnrg, 111.

STAPLES, RONALD, Engr

Glenn A. Shafcr, S. Maple St., l'ana. 111.

Establish your ideality — mention this publication when dealing with Advertisers.
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Old Ben Coal Corp.. 2.50 S. Clark St., Chicago 4. 111.

STARKS. JAMES H
STARKS, LLOYD G

Pcabddy Coal Co.. Taylorville, 111.
Peabody Coal Co., No. 7. Kincaid, 111.

STARKS. ROY

Freeman Coal Mng. Corp., Farmersville, 111.

STAROBA, FRANK I.. Mgr„ Midwestern Ilist
Carboloy Dept General F.lectrie Co.. 844 S. Canal St., Chicago 7, 111.
STEARNS, EARL D„ Gen. Sales Mgr
Barber-Greene Co,, Aurora. 111.
STEKER, EDGAR A.. Salesman
Ileluig Company, 2544 N'orth 30th St.. Milwaukee 10. Wis

STELLING. II. C,

Union Carbide Co., 30 E. 42nd St.. New York. N. Y

STELZRIEDE, HOWARD R„ Prep. Suprv

........

C. W. & F. Coal Co.. Benton. Illinois

STEPHENS, I. II

Goodyear Tire & Rbr. Co., 207 Hamilton Blvd., Peoria, III.

STERBA, E. I.. Fngr
Webster Mfg. Co.. Inc.. 343 S. Dearborn St.. Chicago 4. 11!.

STEVENS, K. I'"
STEVENS. ROSS
STEWART, 1'".. W

Binkley Mining Co., Railway Exchange BIdg.. St. Louis, Mo,
Truax-Traer Coal Co.. R. R. 2. Lewistown, III
Freeman Coal Mining Corp., Box 72. Marion, 111

STEWART, J. W., Head. School of Mines
University of Alabama. Box 1526. University. Alabama

STEWART. W.M. M

"...Jeffrey Mfg. Co.. Ljmar Hotel, Hcrrin, 111.

ST1EHL, C. G

Belle Valley Coal Co., Belleville, 111

STODDARD, II. R., Distr. Engr
Simplex Wire it Cable Co., 564 W, Monroe Si., Chicago 0, III.
STODGELL, ROBERT M

Product Representative, United States Steel Co.. Fifth Ave., Pittsburgh, Pa.
tSTOEWER, WM. H
STOLER, JOHN. Chief Elect
STONE, A. M

1118 West Church St.. Urbana, 111.
Superior t oal Co., 302 W. Burton. Gillespie. Ill
Sahara Coal Co., Harrisburg, 111.

STONE. S. A., Engr

Deister Concentrator Co.. P. O. Box 28, Fort Wayne, Ind.
Mayflower Hotel. Washington. I). C.

'STOVER, HOLLY

STRATTON. IOI1N W

Goodyear Tire & Rubber Co., 207 Hamilton Blvd.. Peoria. III.

STRAWSER, E. C, Sales Engr
Robert Holmes & Bros., Inc., 510 Junction Ave.. Danville. Ill
SULLIVAN, G. DON

National Coal Association, Southern BIdg., Washington 5. I). C.
'SULLIVAN, J. I... Oper. Vice Pres

Freeman Coal Mng. Corp.. Farmersville, 111.
SUTHERLAND. HARRY T

Tamping Bag Co., Central Mine Supply. Box 189, Marion. III.
SUTOR. DON

M

Mines Equipment Div.. Joy Mfg. Co., 4235 Clayton Ave., St. Louis III. Mo.
SWALLOW, R. 1L. Chief Engr...

Fairview Collieries Cor])., 430 Big Four BIdg., Indianapolis 5, Intl.

SWEENEY, W. .1

Freeman Coal Mng. Corp., Staunton. III.

SWINBURNE. JOHN

Stale of III. Mines & Mineral-. 609 Princeton Ave.. Springfield, 111
SYLJEBECK. NORMAN P....
Man-rial Service Corp., 4226 S. Lawndale Ave., Lyons, 111.
TABER, EARL G
Taber Supply Co.. 5116 Lexington Ave.. St. Louis 15, Mo.
TAGLIOI.I. GENE

Peabody Coal Co.. Kincaid. 111.

Ituvet meets Seller in the back nf this book.
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TARTER, CERILLO S., Supt. Mine Rescue Station
Dept. Mines & Minerals. State of 111.. 305 X. 5th, Renld 15. 111.

TAYLOR, CHARLES

Joy Mfg. Co., 505 E, College, Marion. Ill

tTAYI.OR, EUGENE 1
•TAYLOR, II. II.. I R„ Pros

2305 Burr Oak St., Blue Island. HI.

Franklin County Coal Corp.. 155 S. La Salle St., Chicago 3. Ill
TAYLOR. II. M

Supplies. Inc.. 564 W. Adams Si,. Chicago 0. 111.

TAYLOR. HARRY O.. JR.. Elec. Engr.

._.

Consolidated Ccal Co. No. 15. Mount Olive. III.
TAYLOR. HERBERT 1... Vice Pies

Filz Simons & Council Dredge & Dock Co., 10 S. La Salle St,. Chicago 3. 111.
TAYLOR. OTIS II.. Special Mug. Rep
Goodyear Tire & Rubber Co.. 4210 Forest Park Blvd.. St. Louis 8. Mo.
TAYLOR. W. C. Pies

Midvale Coal Co.. 721 Olive St.. St. Louis 1. Mo.

TEMPLETON, KKXI.Y & CO
1020 S. Central Ave. Chicago 44. 111.
TEMPLETON, J. B
National Mine Service Co., 9 Grant Drive, llerrin, 111.
THACKER.

II

Goodyear Tire & Rubber Co.. 4210 Forest Park Blvd., St. Louis 8. Mo.
THOMAS, CHARLES, Gen. Supt
Morgan Mines, Inc., 19 \Y. 38th St.. Indianapolis. Lnd.
Tl 10MAS. H. I

Jeffrey Mfg. Co., 38 E. Royal Forest Blvd.. Columbus 14. Ohio
THOMAS. JOHN \Y„ Gen. Sales Mgr
Diamond Supply Co., Inc., 601-A East Blackford. Evansvillc. lnd.

•THOMAS. T. J

100 X. Delaplaine, Riverside. III.

THOMPSON. R. A

Madison Hotel. Madisonvillc. Ky.

THORNTON. I. I... Mgr

Goodyear Tire & Rubber Co.. 1144 E. Market St., Akron 16. Ohio
*TIGRETT. 1. B.. Pies

Gulf, Mobile 8t Ohio R. R., KM St. Francis St., Mobile 13, Ala.

TIMMERMAN, GEORGE
TINEY, B. C. Sis. Engr

Mi. Olive & Staunton Coal Co., Staunton. 111.
v

Michigan Chemical Corp.. 500 Bankson St.. St. Louis, Mich.

rilSDALE. JACK EDWOOD

426 S. Central St.. Benton. III.

T( )DD, H. II., Vice Pres

Hamilton Rubber Mfg. Corp., 1238 W. Washington Blvd., Chicago 7. III.
TOLL1VER, RALPH T
Trnax-Traer Coal Co.. Pinckneyville. III.

TOMLINSON. W. II

U. S. Bureau of Mines. Vincennes, lnd.
TOWN, GLENN E
Deer Creek Mine. Lincoln. 111.
tTRAlNOR, RICHARD J
R. R. 3, Pontiac. III.
TRASK, ELM E.R A.. Dist. Mgr
Wire Rope Division. John A. Roebling's Sons Co.. of 111.,
5525 W. Roosevelt Rd.. Chicago 51). 111.
'TREADWELL. 11. A.. Y. P

C. W. F, Coal Co.. 332 S. Michigan Ave., Chicago 4. 111.

TROGOLO, E. D

Hoe Supply Co.. 106 X. Thomas. Christopher, 111.

TROYILLIO.N. L. A

Peabody Coal Co., Taylorville, 111.

•TRUAX, A. IE, Pres

;;-.

•••-••.••

Truax-Tracr Coal Co.. 230 X. Michigan Ave., Chicago 1. HI.

TUCKER. RUEUS R., Asst. Mine Mgr

Carmac Coal Co.. 209 E. Eord St., Harrishurg. 111.

TUDOR, BEN, Engr
TURNER. C. E

Peabody Coal Co.. 1C01 W. Main. Taylorville. 111.
Peabody Coal Co., 231 S. La Salle St., Chicago 4, 111.

I'atur i\ apparent in tin- merchandise o\ our worthy Advertisers.
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tULI.OM, TOMMY
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T H E
Benton, 111.

ULRICH, .1. RAY

Bethlehem Steel Co., Bethlehem. Pa.

UTTERBACK, GENE II.. Chief Engr
The United Electric Coal Co's., 31)7 X. Michigan Ave.. Chicago 1. 111.

UZELAC, JOE G

„
Denver Equipment Co., 307 X. Michigan Ave., Chicago 1, 111.

VAX DOREN, HAROLD. Lnhr. Engr

Standard Oil Co.. (Ind.I, EvanSville, 1ml.

VAN IIAGEN, GEORGE
Peabody Coal Co., 231 S. La Salle Si., Chicago 4. 111.
YAX HORN, JACK I'

Mill-Mine-Railroad Supplies. 1139 Claylonia Terrace. St. Louis 17. Mo.
VAN SCIIAICK. CHARLES. State Mine Inspr
207 W. Cleveland Si.. Spring Valley. 111.
VAN SLYCK, CLIFFORD E.. Chief Elect

Old Ben Coal Corp.. 308 X. Emma St.. Christopher. 111.
VANSTON, J. M
Electric Storage Battery Co.. 1218 Olive St.. St, Louis, Mo
VATTER, ALRERT E., Combustion Engr
Waller Bledsoe & Co. 310 S. Michigan Ave.. Chicago 4. Ill

YERBIC. AXTOX

Superior Coal Co.. Benld, 111.

VERNON, DOUGLAS VV., Y. 1'rcs. & Gen. Mgr
A. Leschen X- Sons Rope Co., 5909 Kennedy Ave., St. Louis 12, Mo.

VIDMAR. JOE, Mine Foreman
VOGELPOHL, HARRY, Purchasing Agent
VOIGHT, A. L., Engr
VOIGIIT, EARL S

Superior Coal Co., Gillespie, 111.
Clarkson Mfg. Co., Nashville, 111.
U. S. Steel Co., Uniontown, Pa.

American Optical Co., 407 N. Eighth Si., St. Louis. Mo.

VOLTZ, GEORGE P

2025 S. Sixth St., Springfield, 111.

VOLTZ, LESLIE S

Jenkins. Merchants. Xankivil. 300 S. State St., Springfield, ifi.
•VON MEDIXG. WILLIAM

Allen & Garcia Co.. 332 S. Michigan Ave., Chicago 4, 111.
„

•VOX PERBAXD'l". I.. K.. Pres

Mines Engineering Co., 20 X. Wacker Dr.. Chicago 6, ill.
VON PERBAXDT, OTTO. Contracting Engr. In Chge. of Estimates
Nelson L. Davis Co., 343 S. Dearborn St., Chicago 4. 111.

WADDELL, J. X
Henry 11. Cross Co., 122 S. Michigan Ave., Chicago 3. 111.
W'AGXER. RAYMOXD
Roberts &Scbaefcr Co.. 130 N. Wells St.. Chicago, 111.
WAKEFIELD, R. V
Western Cartridge Co.. East Alton. III.
WA1.DROX. LEWIS
1505 S. Fifth. Springfield. III.
WALKER, C. E
WALKER, C. M., Asst. Supt

Fairview Collieries Corp., Box 86, Danville. 111.

C. W. & F. Coal Co., Orient Xo. 2, 304 Mitchell, Benton, ill.
•WALKER, HAROLD L., Prof., Head, Dept. Mug. & Metallurgical Engr
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Meet Ijoun ty>uen<IU
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 Advertising
Section in this and other issues of our Proceedings
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 twenty-third consecutive yearbook we
have published.

The Sincere

*76aa6<t<
of the Officers and Members of the
ILLINOIS MINING INSTITUTE
goes to

THE ADVERTISING COMMITTEE
C. S. De Witt, Chairman, 1951

P. W. Beda

R. J- Hepburn

A. T. Blake
D. T. Fernandez

D. M. Hoffman
R. K. Holman

W. L. Gilgis

M. M. Shepard
R. W. Webster

Their willingness and efficient cooperation
have helped make this yearbook possible.

Hulburt Oil & Grease Company
Philadelphia, Pa.

Specialists in Coal Mine Lubrication

WEST VIRGINIA

TRACKWORK FOR MINES
PREFABRICATED TRACK
What it is —

It is a track system designed to lit your needs. All rails are cut to lengths, curved, or
bent as required and equipped with permanently attached iastenings. The total number
ol parts are held to a small minimum and all are interchangeable. The turnouts are
interchangeable and may be used right hand or left hand. All parts have easily seen,
permanent identification markings.
What it does —
It saves installation time.

transportation.

Turnouts are installed in two labor hours. Speeds up

Saves on overall track material because due to shorter laying and

removal time, the track handling sequence can be closer iitted into the mining sequenco

plan. It gives flexibility ol layout, due to all rail lengths having a multiple length
relationship.
What it costs —

Its original cost is only slightly more than rails. Irogs, switches, and ties purchased
without prolabrication but its ultimate cost, due to the labor saved in its installation and
removal, is materially less. West Virginia engineers will make a study of your mino
and submit to you a plan best adapted to your needs.

ROOF SUSPENSION BOLTS
Roof Suspension Bolls are now a proven method of controlling the roof in many mines.
West Virginia bolts are made in either wedge typo or expansion sleeve type and may
be furnished with flat, angle or universal washers, or with steel cross bars.

OTHER TRACK PRODUCTS
Rails and Accessories, Steel Ties, Crossings and Layouts, Frogs. Switches, Switch
Stands, Derails, Rerailers, Rail Benders.

WEST VIRGINIA STEEL AND

MANUFACTURING CO.
District Sales Agents: B. E. SCHONTHAL & CO. INC.
28 E. Jackson Blvd., Chicago, 111.
Mills and General OBices

HUNTINGTON, WEST VA.
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It's because each one of the more than 14,000 men in the

coal mining industry who subscribe to Coal Age know that
each month Coal Age has editorial material which is useful
to them in their work.

Every month, five editors devote their full-time efforts to
create a new issue of Coal Age which will he read by all. Ever)'
month the editors prepare mine and plant descriptions cover
ing anthracite, bituminous, deep and strip properties. Every;
month, Coal Age covers eoal preparation, safety and labor,
with special departments for foremen, operation and mainte
nance kinks, equipment news and industry news.
The editors work constantly to provide something of interest
to every subscriber.
That's why the wrapper comes off Coal Age, and that's why
advertisements in Coal Age get readership.

A McGRAW-HILL PUBLICATION, 330 WEST 42ND STREET, NEW YORK 18, N. Y.

You Can Count on

COALMASTER

•

AUGERS

DRILL SOCKETS

sa

9

DRILL HEADS

•

DRILL BITS

•

HEXANSPEED COUPLINGS

WEDGES

DISTRIBUTED BY:
AUSTIN POWDER COMPANY

Cleveland, Ohio
THE BUDA COMPANY

Harvey, Illinois
DIAMOND SUPPLY COMPANY, INC.

Evansville, Indiana
DOOLEY BROTHERS

Peoria, Illinois
DRILLMASTER SUPPLY CO.

Evansville, Indiana

ILLINOIS POWDER MFG. CO.

St. Louis, Missouri

Salt Lake City, Utah
JOY MANUFACTURING COMPANY

Main Office: Pittsburgh, Pa.
Subsidiaries and representatives in 57
countries

MOBILE DRILLING, INC.

Indianapolis, Indiana
SALEM TOOL COMPANY

Salem, Ohio

CENTRAL MINE EQUIPMENT CO
V

ST. LOUIS 8, MO.
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EXCELLENCE
MECHANIZATION, INC.
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MUNSEY

BLDG., WASHINGTON.

NEW YORK
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-
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TWO clarkson
Offer New Efficiency in Coal Loading

TYPE 28FA UNIVERSAL

The only completely mobile face loader
on rubber tires.

TYPE 24BB

The lowest loading machine on wheels.

Send for complete details
on the exclusive
ClARKSON

REDBIRD

features.

mXLAHKSOMk

MMHUFACTURING CO.

'

£teflAeMd-/fc&wnd<m Conveyors
BELT CONVEYORS

S-A belt conveyor equipment
is available in all sizes and for

varying degrees of service. S-A

engineers design and

equip

complete conveyor installations

for handling any required vol
ume of coal. If you plan to
modernize or expand your con
veyor system, consult with S-A
for a recommendation. Write

us for it copy of belt conveyor
catalog No. 1-16.
PAN CONVEYORS

REDLER CONVEYORS
S-A REDLER Con

veyor-Elevators are
particularly well
suited

for

handl

ing fines at the

S-A pan conveyors for use as
picking tables, feeders and low
ering conveyors are available
in any required size for any
particular requirement. Write
us for pan conveyor catalog
data, which gives dimensions
and engineering data on sever
al styles.

mine
hulk

as

well

as

chemicals.

RHOLERS convey
and

elevate

in

a

single unit . . . .
have compact en

closed casings and
are

available

in

sizes for handling
practically any re

quired number of tons per hour. Write for
REDLER Catalog No. 140.

STEPHENS- ADAMSON
45 Ridgeway Ave.

20 N. Wacker Drive

Aurora, Illinois

Chicago. Illinois

RAY-MAN CONVEYOR BELT
for Long-Lift Slope Tensions

RAY-MAN TENSION-MASTER is the original conveyor belt made with
rayon strength members designed for the super-tensions of long-lift
mining. The ideal slope belt for eliminating transfer points to cut down
coal breakage and increase belt life. Has extremely low stretch, half as
much as conventional belts. Mildew and moisture proof.
HOMOCORD Conveyor Belt for general heavy duty service has 50%
extra troughability, extra draw-bar strength. It lasts longer under heavy
impact loading of big lumps, long hauls of modern mining. Has virtues
of cord belt plus ability to hold fasteners.
RAY-MAN STYLE "F" meets the demand for a more troiighable belt
with greater flexibility over small terminal pulleys on underground coal
conveying units, lixceptional fastener holding ability.
OTHER MANHATTAN ENGINEERED PRODUCTS FOR MINING
MINE DUSTING HOSE

MINE TROLLEY WIRE GUARD
TRANSMISSION BELTS

MINE SUCTION

V-BELTS
AIR AND WATER HOSE

CHUTE AND

HOSE

FIRE HOSE

MINE

FLEXIBLE RUBBER PIPE

BRAKE

RUBBER LINED PIPE

ABRASIVE WHEELS

LAUNDER LINING

PACKING AND GASKETS
CAR REEL FLANGES

BLOCKS

AND

LININGS

RAYBESTOS-MANHATTAN, INC.
MANHATTAN RUBBER DIVISION

PASSAIC, NEW JERSEY
Chicago Office — 445 Lake Shore Drive
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where ordinary ties last 4 years—
KOPPERS PRESSURE-CREOSOTED TIES

LAST 5 TIMES AS LONG!
Here's a story of substantial savings! It's typical, not un

usual. A certain coal mine found that ordinary, untreated
ties averaged only four years' service. Then, Kojipers
Pressure-Creosoted Ties were installed. Twenty-one
years later, over 97% of these ties were still in use, and
were still giving good service.
In other words, by installing Koppers Pressure-Creo
soted Ties—the Ties that resist decay and stand up under

the punishment of heavy traffic—this mine eliminated
live costly replacements. Such

savings have always been im
portant, but with today's high
labor and replacement costs,
they are now imperative.
Koppers Pressure-Treated
Wood can save money for you.
It's easy to find out how. Just
send for our free book — "10

Proven Ways to Cut Mining
Costs."

KOPPERS COMPANY, INC.

Pittsburgh 19, Pa.

PRESSURE-TREATED WOOD

it's "KNOW HOW ! that counts
Yes, it takes "know-how" to help save lives, and reduce
the frequency and severity of mining accidents. Bitumi
nous Safety Engineers have that "know-how" . . . they
are trained, skilled men who combine laboratory and
field work to provide complete mine safety for Bitumi
nous Workmen's Compensation policyholders. Their
Safety Engineering Program consists of regular mine
inspections . . . analysis of mine hazards . . . survey
recommendations . . . accident prevention activities . . .

reduction of operating expenses resulting from acci
dents . . . and establishment of production efficiency.
Bituminous Safety Engineers serve mine owners, oper
ators and workers alike with their Safety Engineering
Program.

"Seccvutcf, «rtt6, Senvcce"
P|U CORPORATION LT^i
ROCK ISLANO ^USA ILLINOIS

Over 30 Years of Service to the Industry
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Equipment Needed to Up-Grade Coal
TO MEET ALL CUSTOMERS' SPECIFICATIONS
McNALLY MOGUL
WASHER
Increased

tonnages

can

now

be

washed without extra shifts or with

out extra man power. Hutch Screw
eliminated in the Mogul. Write for
Bulletin No. 45L

McNALLY TROMP
HEAVY MEDIA BATH
You can wash large lump down to

1/2 " at laboratory efficiency. Brand
new, hut fully proved washing

system. Write for Bulletin No.
•151.

McNALLY
PULSO DRYER
Fine coal (3/8" to 0 range)
drying . . . no dust . . . no de

gradation. ... no air pollution.
Write for Bulletin No. 551.

McNALLY
CARPENTER DRYER

Centrifugal dryer noted for high
water removal. Small loss of coal
J

in effluent. Ideal for minus 3/8"
sizes. Write for complete information.

M'NALLY ft PITTSBURG
McNolly Pittsburg Monufacturing Corporation - Manufacturing Plants: Pittsburg, Kansas
Wcllston, Ohio

Engineering and Sales Offices: Pittsburgh • Chicago • Rio dc Janeiro • Pittsburg, Kansas
Wellston, Ohio
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Your hauling costs
can be cut!
Here are 8 big reasons why TIMKEN® bearings
cut your costs of hauling coal and ore
1. Greater Resistance to Shock Loads.

Timken tapered roller bearings are
made of Timken fine alloy steel and
case-hardened to provide a hard, wearresistant surface and a tough, shockresistant core. On over 500,000 mine cars

Timken bearings have proved they can
take the shock loads in their stride and

insure trouble-free mine car performance.

2. Greater Capacity.
Loads are carried on a line of contact
between rollers and races.

3. Easy Starting, Longer Train Lengths.
True rolling motion of Timken bear

ings reduces friction, permits easy start
ing and more cars per train.
4. Periodic Lubrication.

No matter what kind of bearings you

use, periodic lubrication will lengthen
their life, reduce your costs. Replacing

old, dirty, moisture-laden grease with
fresh, live, protective grease is cheap in
surance for trouble-free car operation.
Specify Timken roller bearings for

5. Inspection Simplified.

your mine cars and assure yourself of

Wheels can be easily removed for

all these cost-saving advantages. Call
in our mine car bearing experts today
and let them show you how your

bearing inspection by simply pulling
the cap, cotter pin and nut.
6. Cars Take Curves Easier because Timken

hauling costs can be cut! The Timken

tapered roller bearings take both radial
and thrust loads in any combination. No

Roller Bearing Company, Canton 6,
Ohio. Canadian

plant:

St.

Thomas,

Ontario. Cable address: "TIMROSCO".

special thrust plates or bearings needed.
7. Adjustable Feature Increases Bearing Life,

Cut your hauling
costs by specifying

Timken bearings in well-maintained
cars show practically no wear. However,

if some wear should occur after long
years of service, the resulting bearing
ooseness can be removed simply by
tightening the nut.

TIMKEN

8. Dust Collar Protects Lubricant.

And it increases the effectiveness of

periodic lubrication by permitting old

TAAOE-M *1K REG. U. O. TAT. Of F.

grease to be flushed from the bearings

TAPERED ROLLER REARIHGS

when new lubricant is added.
12

In Coal Preparation and Handling

LINK |)BEIT
fulfills complete unified responsibility

Float-Sink Concentrators

Air-Puhalod Washers and Trough Separators

Flight Convoyors

Belt Conveyors

b

--

Shaker Screens

Car Hauls

Multi-louvre Dryers

^
^

Thickeners

Our specialists are at your call . . . ready to help you and your consultants

select the right equipment for conveying, cleaning, drying, crushing,

screening, blending, storing and mechanical power transmission—to get
the ultimate in efficient coal preparation and handling.
LINK-BELT COMPANY

Chicago 9, Philadelphia 40. Pittsburgh 13. Vilkes-Barre. Huntington 9. W. Va,. Louisville 2. Denver 2. Kansas

City 8. Mo.. Cleveland 15. Indianapolis 6, Detroit 4. Birmingham 3. St. Louis 1. Seattle 4. Toronto 8, Springs
(South Africa).

"™

HANDLE ALL TYPES OF COAL
EFFICIENTLY With These-

WWMTIJfc

POSITIVE
STROKE
ADJUSTMENTS

FLOATING J
SHAFT -M

ManY alert

PRODUCTIVE EQUIPMENT CORP.
2926-28 West Lake Street

CHICAGO. Illinois

/Vpnstant Haulage7 means

yvfonstant Production
CLCf: DROP BOTTOM MINE CARS unload

coal so rapidly as to make possible those extra
trips per shift; keep loaders working at maxi
mum output. Cars are always on the move keep
ing the storage bin filled. The result is constant

operation of the coal preparation plant—without
interruption—to produce those extra tons of coal
per shift, per day.
Remember the other great advantage of mine
cars, too: no haulage shutdowns.

Discussyour coal handling problems with an
Q.C.C Representative. He isanxious to acquaint
you with the many advantages of using Q.C.C
Drop Bottom Mine Cars in your mine.

American Car and Foundry Company, New York

Chicago • St.Louis • Cleveland • Philadelphia
Washington • Huntington, W. Va. • Berwick, Pa.
San Francisco

GLCsT^ Mil ME CARS
for C^faf&w&f1
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SERVING THE MINING INDUSTRY
Since 7863

(Hy^LOTY

THE WATT CAR & WHEEL COMPANY
BARNESVILLE, OHIO

District Sales Agents
B. E. SCHONTHAL & CO., INC.
28 East Jackson Boulevard

Chicago 4, Illinois
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• LIQUID SOAPS
Specials for mine wash-house use.

• SO-WHITE- HAND CLEANER
For dispensers. Cost less - you use less.

• 0Z0-NAPTH0L- foot bath
Disinfects - deodorizes

• X-17 PAINT- METAL PROTECTIVE
Resists acids and alkalies — economical

RAMPAK
SEALS POROSITY LEAKS

IN PRESSURE CASTINGS

NO HEAT TO HARDEN

For Full Information
Write
•k

KIRK WHITE CHEMICAL CO.
OCONOMOWOC

WISCONSIN
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First and foremost, the Edison R-4 Cap Lamp is designed to give

LIGHT ... a never-failing Hood of it, stepped up in intensity to meet
the greater illumination needs of increasing mechanization. Because
the miner's safety and the mine's production and profit are mutually
dependent on unfailing and sufficient light, there can't be any com
promise with this essential requirement.
The engineering refinements and service benefits of Edison R-4

Lamps come as plus values to the basic function. Both equipment
and service structure are designed from an intimate knowledge of
overall mining problems, gained in years of close cooperation with
the mining field. The R-4 Lamp makes a big contribution to greater
safety and improved production.

( OTHER M-S-A PRODUCTS FOR INCREASED SAFETY—IMPROVED PRODUCTION )
M.S.A. ROCK DUSTERS—Fait, economical

M.S.A. SKULLGARDS—Strong, light, dura

distribution of rock dust in all sections of

ble head protection — a type for every

mine up to the working face. Models to meet

requirement. Unaffected by water, oil,

your exact requirements.

perspiration.

M.S.A. ALL-ELECTRIC STEAM CLEANER—

M.S.A. MINEPHONE—Improves haulage

Quickly cleans grease and dirt from equip

efficiency with

ment. One man operation. No flame, no

safety by permitting dis

danger. Eliminates fire hazards, decreases

patcher to conloct any or all motormen af
any point in mine—motormen can reply or

wear. Patented, and built under Homestead-

communicate with each other without slop

Yeager design. Bureau of Mines approved.

ping trip.

MINE SAFETY APPLIANCES COMPANY

Braddock, Thomas and Meade Sts.
Pittsburgh 8, Pa.
—Ai Your ServiceSi Branch Offices in the Unilod Stale, and Canada

WHEN YOU HAVE A SAFETY PROBLEM. M.S.A. IS AT YOUR SERVICE. OUR JOB IS TO HELP YOU.
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BETHLEHEM PRODUCTS

for the Mining Industry
Prefabricated Track

Wire Rope

Every item for a complete mine-track
set-up. After studying a blueprint or
sketch of your workings. Bethlehem

For shafts, slope operations, incline
planes, machine feeds, slusher hoists,
conveyors, dragline excavators, power

will figure the Hackwork, cut the rails

shovels. Bethlehem wire rope is avail
able in all standard grades, sizes, and
constructions, either preformed (FormSet) or non-preformed.

to length and prccurve them in its
own plant, and ship the entire outfit
ready to assemble — rails, steel lies,
switches, switch stands, turnouts, frogs,

guard rails, joints, holts, etc. A pre

Hollow Drill Steel

fabricated track job saves installation

Fatigue-resisting drill steel — equally

time, cuts maintenance costs, reduces

suitable for forged-on hits or threaded
rods used with detachable hits. Easy
to forge and heat-treat. The smooth,

derailments.

Mine Roof Bolts

Bethlehem furnishes a complete line of

round,

materials

fatigue failure. Rigid inspection as
sures top quality. Available in stand

for

mine-roof bolting. Chief

among these are two types of roof holts
— a square-head holt with expansion
sleeve, and a

well-centered

hole

minimizes

ard sections and lengths.

slotted holt, for use with

a wedge.

Solid Drill Steel

These roof

holts

were developed

by

An all-purpose carbon tool steel for

Bethlehem to help provide roofs offer

general blaclcsmithing tools, chisels,

ing greater safety and economy, and con

thills, pinch bars. etc.

sequently lower operating costs. They are
made from new-billet steel, and in varied

lengths. The holts can be used vertically
or at angles, and can be combined with

Bethlehem roof plates, roof ties, roof

channels,

plate

washers,

and

angle

washers.

The square-head rool bolt assembly con
sists of rolled-thread %-in. bolt, plug

•

and expansion sleeve. Two pressed ears
on bolt support sleeve when it is ex

•

•

panded during anchoring. The slotted
bolt has I -in. rolled thread at one end,

and a centered slot, about 0 in. long, at

opposite end to accommodate the wedge.

OTHER
MINE CARS

•

BETHLEHEM

PRODUCTS

WHEELS AND AXLES

RIVETS. AND SPIKES

•

WIRE NAILS

STEEL ROOFING AND SIDING

•

PIPE

•

•

FOR

TOOL STEELS

MINES
•

HOT-ROLIED SHEETS
•

GALVANIZED

FABRICATED STRUCTURES

MAYARI R (HIGH-STRENGTH, LOW-ALLOY STEEL)

20

BOLTS, NUTS,
•

•

PLATES

•

for
maximum

dependability—
for

long-run
economy—

specify

RO EBLING
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 \V. Roosevelt Road

CHICAGO LINE—Bishop 2-1100

SUBURBAN LINE—Olympic 6600
TELETYPE (TWX)—Cicero 1209

A Century of Confidence
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here's why
C. T. & E. Is The

Recognized
Authority In

The Specialized Field Of Fuel
Testing And Analysis
Since 1908, Commercial Testing and Engi
neering Company has been intimately con
nected with the analysis of fuel in all its
various aspects . . . from the time the prop
erty is prospected, through the various stages
of mining, cleaning and preparation, to its
ultimate use in the plant.
Continuous effort and research, to develop

and refine our testing techniques, is a fore
most activity of our company. Our labora
tories are completely up to date with instru
ments and controlling devices to insure the
utmost acccuracy. Much of our equipment has

been specially designed by our engineers for
the highly specialized field of fuel technology.
Competent engineers are available for re
search studies on coal cleaning problems and
equipment.

Strategically located in key cities through
out the coal mining and shipping areas —
we are able to provide

"on-the-spot"

service to our clients —

either at the

mine or destination. 24-hour service is

available at all lake coal loading docks

between Oswego, N. Y. and South Chi
cago, 111, and at

tidewater docks at

Hampton Roads.

Our

fleet

o f

trucks

i s

equipped
Io
handle
th e
sampling, and preparation of

s a m p 1o s

by

moans, in the

mochanicai

field.

Every service of this organization is
available at all times to assist you in
problems relating to your coal — from
the operating, marketing or combustion
standpoint. Write, wire or phone for

complete information. Address Dept. 8.
COMMERCIAL TESTING & ENGINEERING CO.
307 N. MICHIGAN AVI., CHICAGO 1, ILL.
CHAHlttTOH. w. VA. •

TOUDO. OHIO •

OIVHAN0, OHIO •

•

!••>•

NOAFOIK. VA.

HAUlt, INO.

Allllltln C.»«.../ol Uillng C.„ lac

KocS.il.r, H. Y.

CUMMINS®DIESELS
Built Not Once But

TWICE
Eighty models of Cummins Diesels provide
an engine for your job in the 50 to 550 hp range, and
compounded engines extend litis range to 1440 hp. Optional equipment to
match your specific operating requirements.

Cummins advantages: Engines, units and assemblies are interchangeable
... service and parts problems simplified ... replacement parts inventories
reduced . . . down-time is held to a minimum . .. dependable, low-cost

power in all your equipment.

Dependable Power. Cuinmins Diesels have established long records of
proved performance and dependable operation in the tough, heavy-duty
jobs.

Cummins do more work per day at lower cost in heavy-duty applications,
ami they have what it lakes to stay on the job month-after-month without
cosily down-time.
Lower Operating Costs. Cummins Diesels reduce fuel bills because cxclusivc mechanical features of the Cummins Fuel System assure accurate

metering of fuel, efficient preparation, and controlled injection. Designed
and built for years of service on the toughestjobs, they last longer and re
duce maintenance costs becauseof their inbuilt ruggedncss.
On your job where dependable operation and low fuel and maintenance

costs over longperiods of uninterrupted operation determine the margin of
profit, Cummins Diesels increase your profits.
Continuous Operation, fully tested and proved under the most adverse
operating conditions, on jobs where constant, uninterrupted operation is
essential, Cummins Diesels have consistently demonstrated their unfailing
reliability and flexibility in both constant and variable load operations.

CUMMINS ENGINE COMPANY, INC., COLUMBUS, INDIANA

Diesel power by

CUMMINS W?ms
CUMMINS DIESEL SALES CORPORATION
1700 S. Indiana Ave. • Chicago 16, Illinois Tel. WAbash 2-5326 _

Branckts: 7i:>\. 16thStrut, Miluaukee 3,Wis.,Tet.Wist 3-2332; ism) S. Washington St,
I'toria 0,Illinois, Tel. 3-37 IS; Maughl Street, Mauston, IflKOlUin, Tel. 397-1V.
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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

LINCVLN
Centralized Lubricating Systems
Hand and Power Operated
SPECIALIZED

Groaso

LUBRICANTS

lor all mining oporalions

and

Oil

Guns

GroaBo Fittings, Accessories

Write or 'phone us lor catalog and information on our complete
linos of lubricating equipment including:
JESCO SPECIALIZED LUBRICANTS

LINCOLN LUBRICATING EQUIPMENT
ERIE PUMPS & ACCESSORIES

•

TRICO OILERS

OIL ABSORBENTS lor grease, oil <S water

COMPRESSORS

WILKERSON AIR LINE DRAIN VALVES

JOS. H. YERKES & CO.
LUBRICATING ENGINEERS

SALES

•

3715 Washington Ave.

INSTALLATION

•

SERVICE

ST. LOUIS 8, MO.
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Newstead 6605

HENDRICK

SCREENS
Hendrick Flanged-Lip Screens—Unexcelled

for every

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 arc illustrated.

coal

production
requirement

PROFILE B. for dewatering

sludge, silt and fine coal on
shakers, vibrators, classi

fiers, dryers, filters; antistream-pollution equipment.

I

PROFILE D, for heat dryers

profile c. for heavy-duty service
on shakers and vibrators; in chutes,

and dewatering of irregular
shaped grains; also for re

drags, sluiceways; dewatering of

tarding surge of water and

refuse and following washbox dis

material.

1

charge.

wedge-slot "grizzlies" have heavy-

PROFILE GR, for jig bottoms, better

duty bai-s for rough separation, dedusting and nut rinsing; assembled
with stronger U-supports and rivets

separation and automatic evacua
tion of refuse.

than standard Wedge-Slot Screens.

Other Hendrick products include perforated metal screens, vihrat-

big and shaking screens, elevator huckets, flights, conveyor troughs,
shaker chutes and hall frames.

HENDRICK
Perforated Metals
Perforated Metal Screens

Wedge-Slot Screens
Mitco Open Steel Flooring,
"Shur-Site" Treads and

Armorgrids

ej(anif/'ac/tnhif ^cat/fatity
34 DUNDAFF STREET, CARBONDALE, PENNA.
Sales Offices In Principal Cities
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MINE CAR HITCHINGS

TRACK

SPECIALTIES

TROLLEY LINE MATERIAL

DUQUESNE
MINE SUPPLY COMPANY
—PITTSBURGH—

HUWOOD-IRWIN CORPORATION
IRWIN, PA.

*

Illinois Representative:

B. E. Schonthal & Company, Inc.
28 East Jackson Boulevard

Chicago 4, Illinois
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They're plenty tough
wet or dry!
Streamlining your blasting operations with
Seal-Tite Tamping Bags saves labor, speeds up
shooting and reduces cost. Supplies of dummies

are made up quickly and easily and are stored
underground under humid conditions —and
they're always handy and ready for use.
We'll lend you sample! ot Seal-Tile Tamping Bagi to

Iry out — in the sixes you need — or in an assortmen
Yours for the ashing.

MT. VERNON. ILL.
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ILUse the wire rope
that's cut out for

today's jobs
T.

lhere's no place for slack in the coal industry's program—or in a vital

mining cable. To accelerate production, to strengthen your defense against
equipment shutdowns, you need the workability and durability of Preformed
Yellow Strand. With this time-tested wire rope handling the load, giant strip
ping and loading shovels can take the full bite. Main hoists can utilize their

high speeds with safety. Above and below ground, cable-using machines can
move closer to capacity operations and put off replacements.

These gains result from pointing up Yellow Strand's stout, drawn-to-

order steel wires with the limberness of preforming. The rope reeves easily
. . . runs freely around small sheaves . . . spools evenly despite overloads.
Still every length is as tough as ever—highly resistant to shock, abrasion and
drum crushing. Today time-and-labor-saving cable counts double in pro
duction. Install Preformed Yellow Strand and help your men and machines
deliver to the limit.

Broderick & Bascom Rope Co., St. Louis
Branches: New York, Chicago, Houston, Portland, Soattlo. Factories: St. Louis, Seattle Poorla

YELLOW
STRAND
PREFORMED WIRE
28

ROPE

SupsitiCDjuii^

PREPARATION

EQUIPMENT

THE $U}Wi0idlf DIAGONAL DECK
COAL WASHING TABLE

Oilers phenomenal capacity . . . Excels in
washing efficiency . . . Loses less coal in
refuse than any other equipment . . . Re

quires only a ;i II. P. motor . . . Cann Ol fc
he equaled for low cost in operation and
maintenance.

LEAHY SCREENS- The Leahy No-Blind Vi
brating Screen has no equal in fine mesh screen
ing —dewatering —desanding. Leahy screens
arc built in . . . open, totally enclosed, or dust
proof types with single or double surface.
CONCENCO FEED DISTRIBUTORS - The

Concenco Revolving Feed Distributor is used

wherever equal distribution of feed to batteries
of

tables or other machines is desired. This

heavily fabricated, all steel distributor operates
with a s/t H.P. motor.
CONCENCO SPRAY NOZZLES-These handy

nozzles are simple, flexible and economical. All
you do is drill your holes, clamp on and get
results. They can he definitely aligned for wash
ing, sluicing or spraying according to the need.
They are removed or replaced in a moment's
time.

CONCENCO SUPERSORTER-The Concenco

SuperSorter is a multiple cell giant classifier for
the hydraulic classification of coal table feeds
and the cleaning of coal.

The Deister Concentratoi Company
The ORIGINAL Deister Company
INCORPORATED

927 GLASGOW AVENUE

1906

FORT WAYNE, INDIANA

Spray Nozzles—Duplex Wasliing Tables—Leahy Screens—Constriction Plate Classifiers
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Hotel Abraham Lincoln
Springfield. Illinois

Welcomes
the

ILLINOIS MINING INSTITUTE
30

The world's largest shovel is now equipped with a A' cu. yd. dipper.
Its new front end design gives it increased

range.

the MARION

LINE

STRIPPING MACHINES
Type

Capacity

zz

; cu-yf-

362
* 93-M

Capacity

Type

lsi-M

Hi cu. yds.

556,

2V&-3 cu. yds.

'-7400

.
30 cu. yds.

Diesel Clutch type and Ward-Leonard electric.

Size 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
POWER

SHOVEL

CO M

Marion, Ohio, U.S.A.
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BEE-ZEE ROUND ROD SCREENS
Greater Accuracy
Round rod design means screens can wear 50%
without enlarging screen openings.

Non-Blinding
Tine point ol contact between round top and
round tie rod leaves no "pocket."

Longer Life
Operators report Bee-Zee Screens last 10, 20
— even 30 — times longer.

BIXBY-ZIMMER
ENGINEERING COMPANY
Abingdon Street

Galesburg, Illinois

Coal Mining Screens
PERFORATED METALS
We manufacture Coal Mining Screens of every type—flat—
flanged end—cylindrical or special shape. Any size or style

screen in whatever thickness of metal you desire. Perforated
with the exact size and style of holes you require. We are
supplying Coal Screens to many leading coal mines—made
to their exact requirements and specifications. We can dupli
cate the Screens you are now using.
Write for Quotations

CHICAGO PERFORATING CO.
2445 W. 24th PL, Chicago 8, I1L
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"The World's

Most Complete Line
of Modern

Mining Equipment"

Proc/e/cts for
7HE COAC /M//VES

CONTINUOUS MINERS

These machines

will handle split
seams—can be used

in any mine the ma
chines will

enter.

JOY Continuous Miners are built in three
models: the 3-JCM for medium coal, the
4-JCM for thick seams and the 1-WMJ for
very low coal. All are field-proved units,
highly flexible and mobile—the greatest singleadvance in coal mine mechanization today for
safety and high-tonnage, low-cost production.
Continuous Miners can handle seams from

30" to more than 100" high, eliminating com
pletely the former separate jobs of cutting,
drilling, shooting, and loading away from
the face.

ROOF-BOLTING EQUIPMENT
PERMISSIBLE COMPRESSORS

JOY WK.-82 and 83 Mine-Air
COMPLETE LINE OF DRILLS

Compressors are B of M-approved . . . highly efficient,
heavy duty air-cooled units,

Joy makes a complete line of hydraulic

available in rubber-tire or

and pneumatic drills for roof-bolting.

track models, either self-pro
pelled or draw-bar type. Ca

The standard SAI:-91. telescopic models
of the SAE-9I and SA-91, and the SAW
wagon stoper do the entire job: drill the

pacities range from 130 to

permit the use of a rotary, the Joy hy
draulic self-propelled drills will bottom
holes faster than any machine on the

240 CFM, height from 30" to
34".JOY Koof-Bolting Equip
ment is backed by 50 years of
compressor and drill-build

market.

ing experience.

hole, drive and wedge the bolt, and
tighten (he nut. Where roof conditions

MINING

EQUIPMENT MOVES

CUTTING MACHINES

TRACKLESS

The JOY 11-RU, above, only 30" high for work in thin seams, ant

CUTTERS

completely hydraulically controlled universal cutters for mechanize!

the 10-RU for thick seams, are highly maneuverable, fast tramming

mining. Both can make horizontal cuts, as well as shear cuts, any
where in the face.The JOY 12-RB, for very low coal, is only 26" high
SHORT WALL

The JOY 11-B, left, is :

CUTTERS

short-length, narrow ma

chine for conveyor mining
Also available are the 7-B, ;

heavy-duty cutter for higl

capacity production; and the 5B-1, a uni
for small mines. The 11-B and 7-B have;

JOY Bugduster as standard equipment.

LOADING MACHINES
J 4-BU
LOADER

JOY builds three loaders
for thin seam mining—the

30" high 14-BU, with a ca
pacity up to 8 tons/min., the 12-BU,
a 28'/2" Loader of 1Vi ton/min. ca

pacity for conveyor mining, and the
20-BU-l, with a max. cap. of 8

tons/min. for very low coal. For thick seams, the 8-BU is
designed for narrow places and exploratory work, and the
11-BU is a high-production Loader rated up to 10 tons/min.
in 60" seams.

SHUTTLE CARS
JOY Shuttle Cars arc built in various

MODELS FOR EVERY MINING NEED

heights and capacities to suit any re

quirements. They are available either
battery-powered or with hydraulic

*'

.

cable reel, and may have fixed high,
fixed low, or hydraulic adjustable
elevating discharge. Models with 4wheel steering and 4-wheel drive are
the 6-SC, (right) only 29" high for

low coal, the 42" Model 5-SC, and
the high-capacity 10-SC.

SULMET COAL CUTTER AND AUGER BITS

with Tungsten Carbide inserts for lasting sharpness
Subnet Bits have a field-proved
cutting life many times greater
than the hardest alloy steel bit.
They consume less power, cut

faster; cut more places with fewer
bit changes.

Consult aJOY Engineer for ^fifes ffal&tiMotC

TONNAGE FAST... AT LOW COST
COAL DRILLS

rhc CD-26 is a self-propelled, hyIraulically controlled trackless coal

Irill that keeps ahead of any loader.

dotation speed is variable independ

JOY CD-26

ent of feed, and the feed can be varied

TWIN-BOOM DRILL

independent of speed, to suit drilling

conditions. JOY Mobile Coal Drills
ire available in single or twin-boom

models, with hydraulic or electric

controls.

AXIVANE VENTILATION FANS
THE PIONEER VANEAXIAL FAN

11

JOY AXIVANE* bans are designed for lower
speed operation, which reduces noise, increases
life and simplifies lubrication. Other features
include wide range of blade adjustment and

simultaneously adjustable blades, eliminating
guesswork settings. JOY bans are always at

peak efficiency, even when air demand in
creases or decreases considerably.
'Reg. U.S. Pat. Off.

CONVEYORS

Troughed Belt Conveyors
I hree series of belt conveyor de
igns are available, each engineered

or the particular type of job re-

Itiired.JOY Tandem Pulley Drive licit Conveyors
eature low belt tension and integral extended

lischarge suited to gathering and main haulage
inderground. JOY Single Pulley Drive Belt Conveyors are particul
arly adapted to slope-belt installations and the hauling of sticky or
.el materials. JOY Type "C" Conveyors offer a complete line from

to 20 IIP with interchangeable parts. These units are adaptable

) multiple operations. All JOY Conveyors are furnished with scaled
recision bearings as standard equipment.

'.hain Conveyors
i>r mechanical mining in thin seams, JOY Chain Con:yors are available in a variety of sizes for face loading,
>om and gathering work. The new Model FA is the

ost modern chain conveyor on the market—simpler,
ghter, much more compact and efficient in every way,
ving far longer service and requiring less maintenance.

Shaker Conveyors
DY Shaker Conveyors will move coal in inclines up
> 1558, OVW rolling and dipping mine bottoms without
villing. Cushion stroke reduces shock loads on all
arts, adds greatly to the life of each unit.

&*^^SPWd6ucsyvw*ecf6a.£z<oUi4fce*%^'

JOY ELECTRICAL s=C»io(s^=? EQUIPMENT
POWER CONNECTORS
There's a JOY Plug or Power
Receptacle for practically any
mining need. Factory molded
as one-piece neoprene units and
joined to their cables by taperneck vulcanization, they out
wear and out-perform molded

phenolic, plastic or porcelain
units. Hundreds of styles
available.
A. ROUND STTIES—One to six con
ductors. «16 to 1 MCM wire size.
Seal-out moisture when connected.

GANG BOXES

Available in polarized or non

With JOY Gangs, one mail

polarized designs.

feeder supplies power t<

B. OVAL STYLES—Two.to five con
ductors. 916 to ' I wire size. Seal-out
moisture when connected. Available

in polarized or non-polarized designs.
C. BIGUN STYLES— Have water-seal

several machines—simplilkwiring problems and per
mits use of shorter am

smaller diameter powe
take-off cables. Available ii

and threaded metal couplings. One

a variety of sizes with cor

to six conductors ('16 to 1 MCM).
Polarized or non-polarized. Pilot pins

nector and receptacle com

available on three- and four-conductor

designs.

binations to meet all stand

ard mining needs.

SAFETY CIRCUIT CENTERS
|OY Safety Circuit Centers use circuit breakers to protect men,
machines and cable against dangers attending overloads,
shorts, ground leaks, etc. Those with control circuits are
wired so sectionalizing connectors drop load in process of
disengagement. Two styles are available (1) DUST RKSISTANT HOUSED for entries or non-gaseous mines; (2) PER

MISSIBLE UNITS (approved by the U. S. Bureau of Mines)
for power distribution in gaseous atmosphere. Supplied with
one to four outlets in current ratings to match job require
ments. Descriptive literature available. Ask for Bulletins
S.C.C. 100 and S.C.C. 101.

CABLE VULCANIZERS
Simple to operate, JOY Cable Vulcanizers quickly pay for

themselves by making it possible to repair cuts and breaks in
vital portable [lower lines immediately. Two models are avail
able—"Steam" and "Direct Heat."

Both are heated electri

cally with automatic temperature controls.

Bulletin RV106

describes these vulcanizers in detail and lists mold vs. cable

sizes. Ask for your copy.

Write for Bulletins, or (/rxJitfcas

JOY MANUFACTURING COMPANY
GENERAL OFFICES: HENRY W. OLIVER BUILDING • PITTSBURGH 22, PA.

IN CANADA: JOY MANUFACTURING COMPANY (CANADA) LIMITED, GAIT, ONTARIO

.,

B.F.Goodrich
INDUSTRIAL RUBBER PRODUCTS
CONVEYOR BELTS

V-BELTS
HOSE

KOROSEAL TROLLEY WIRE GUARD

MINE TIRES
SHUTTLE BUGGY

STRIP MINE

CHICAGO TIRE & RUBBER COMPANY
850 W. WASHINGTON BLVD.

CHICAGO (7), ILL.
MOnroe 6-6400
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Boiler Tubes

Copper Ferrules
Pipe
Valves

Fittings

Steam Specialties
Seamless Steel Tubing

CHICAGO TUBE & IRON CO.
2531 W. 48th Street

CHICAGO 32, ILLINOIS
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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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MINE

SUPPLIES
Chicago-Pnoumatic
Coal Master Equipment

Acetylene Welding Equipment
Acker Core Drills

Firestone Tires
Gates V-Belts

Acme Mine Compressors
Air Shooting Supplies
Alemite Equipment

Goodyear Tires

Hydraulic Jacks and Tools

Amerclad Insulated Cable
American Fork 6 Hoe Co.
American Wiro Cable
Atkins Saws and Files

LeRoi Cleveland Stopers

Lincoln Welding Equipment
Marlow Pumps

Austin Explosives

McCarthy Drills

Bearings
Belting

Rool Bolting Dust Collectors

Ranite Electrodes
Rool Bolts 5 Accessories

Bethlehem Steel
Brattice Cloth

Rope, All Sizes

Carborundum Abrasives
Miscellaneous

U. S. Rubber Products

General Supplies

DIAMOND SUPPLY CO., INC.
618 N.W. 2nd ST.

PHONE 4-827S

EVANSVILLE 5. IND.

BRANCH AT MADISONVILLE, KY.

Compliments of

FUNK FORGING COMPANY
CHICAGO HEIGHTS, ILLINOIS

MINING

MACHINE BITS AND BIT STEEL
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MOSEBACH
TRACK AND TROLLEY PRODUCTS
These MESCO products are
part of our complete line of

track and trolley products,
which also include trolley
taps, feeder switches, sec
tion switches and trolley
wheels. All are carefully
engineered to give you
trouble-free service.
MOSEBACH ELECTRIC & SUPPLY
COMPANY

Moscoweld Rail Bonds feature our patenled Flash-weld

1119 Arlington Avcnuo

ing process lor attaching terminals to cables—assuring

Pittsburgh 3, Pa.

Distributor: Evansvillo Electric &
Mfg. Co., Evansvillo, Ind.

an oxygon-froo weld lor maximum conductivity and
long life. 20 different types permit you to select the

Mescoweld Rail Bond best suited to your requirements.
The popular universal typo M8-F is illustrated.

Mosco Hydraulic Brako adjustors are adaptable to most locomotives. Made in any

desirod longth from 10" rod confers up. Can be instantly adjusted, anywhere, at

anytime . . . wherever a grease gun is available. (Using any standard gun, motorman

can handle adjustment.) Rugged . . . sate . . . eliminates sudden "let-down" . . . easy
to install.

Mesco Shock Absorber was developed for shuttle car use. but with adjustments, can

be used on other mine machinery. "Dead-ends" cables and allows slack for connecting

cables to Junction boxes or other power sources. Protects cables . . . limits splicing
operations . . . saves time.

Can be securely bolted to roof or chained to timbers or

rail. Recommended tor use on electrical, hydraulic or clutch-driven reels.
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Washed and Screened
Ohio River Sand

and Qravel

H. H. HALLIDAY SAND CO.
CAIRO. ILL.

HELWIG
Manufacturers of:

U. S. PAT.

COMPANY

CARBON

PRODUCTS

CARBON

BRUSHES

CARBON

CONTACTS

2.181.076

WELDING

HELWIG
2544

N.

30TH

STREET

CARBONS

COMPANY
MILWAUKEE 10. WISCONSIN

PEORIA TRACTOR & EQUIPMENT CO.
512 HARVARD AVENUE

PEORIA 3, ILLINOIS

TELEPHONE 2-5485

Sales, Service and Parts Distributors for
ATHEY

-TRAILER WAGONS
-TRACTOR LOADERS

J. I. CASE

CATERPILLAR

—INDUSTRIAL TRACTORS

DIESEL

—ENGINES
—TRACTORS
—MOTOR GRADERS

—ELECTRIC SETS

—EARTIIMOVING EQUIPMENT

GARDNER-DENVER

—COMPRESSORS
—AIR TOOLS

HYSTER

—WINCHES
—CRANES

MARTIN

—TRAILERS

THEW

—SHOVELS
—DRAGLINES
—MOTOCRANES

TRACKSON

TRACTOR MOUNTED
—SHOVELS
—SIDE ROOMS
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WM. KEENE TRUCK SERVICE, INC.

Specialized Haulers of Mining Equipment

PINCKNEYVILLE, ILLINOIS

PHONE: 371 R3

Kennedy-Webster Electric Co.
162 North Franklin Street

Chicago 6, Illinois
Phone Franklin 2-1155

Watertite Sockets

Electric Supplies for Mines
Kenster Friction Tape
Mazda Lamps and Reflectors
Trico Renewal Fuses
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Eliminate Cutting Problems

Save Money
Use PROX CHAINS and BITS

Safe Strong and Efficient
REPAIRED EASILY
AT THE FACE

FRANK PROX COMPANY
TtPtRt MAUIE • IhOUKA.

1201

So. First St.

Tcrrc Haute, Ind.
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KLEIN ARMATURE WORKS
CENTRALIA, ILL.

1439 N. Elm St.
Dial 7151

Manufacturers of

Commutators—Mica and Glass Armature Coils,

Klein Patented Carbon Brushes,
Electric Motors Rewound,

Expert Machine Shopwork,
Brass Foundry,

Bearings—Bushings.

A FRIENDLY SERVICE SINCE 1887
54,112 items of Mining, Main

tenance, Contracting, Machin
ist and Industrial Supplies at
your call. Allen handles stand
ard 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: RAndoIph 6-8181
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UMECO Rapid Action Ratchet Type Rail Benders and Rail

Punches stand ready to help you do that essential job of mining
coal.

Do you know that the UMECO Rapid Action Ratchet Type
Equipment will save you from 50% to 100% of the time that
it takes to do the job with old fashioned benders and punches?
Yes — and the job is done right, faster and more economically
than ever before.

Never before has the UMECO Line of Rail Benders given such
satisfactory reports as these which have the patented ONE PIECE
SOLID

FRAME

Construction

with

fully ENCLOSED BEARING — pro
tected against dirt and grit, plus the
fool proof rapid action Ratchet Type
feature.

— Order yours today or write —
DISTRICT SALES REPRESENTATIVE

EGYPTIAN SALES AGENCY
G. F. BLANKINSHIP. SALES ENGINEER
MURPHYSBORO. ILLINOIS.

UTILITY MINE

EQUIPMENT CO.

1010 COLLINGWOOD ROAD, ST. LOUIS 24, MO.
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A

MONEY-BACK GUARANTEE of

LONGER BEARING SERVICE

PROMET
"Engineered" Bronze Bearings and Babbitts

for Coal Mining Equipment
Cut your production costs.

THE

AMERICAN CRUCIBLE

Write for free folders.

PRODUCTS

COMPANY

LORAIN, OHIO

BEARINGS SERVICE COMPANY
MARION. ILL.
•
EVANSVILLE. IND.

•

MADISONVILLE. KY.

111 S. Market St.
9 N. W. First St.
•

•
•

57 W. Center St.

Phone 184
Phone 3-5461

•

Phone 1139

Authorized Factory Distributors
tor

SKF

TIMKEN

HYATT

MRC

NEW DEPARTURE

DODGE-TIMKEN

SHAFER

FAFNIR

NORMA-HOFFMANN
ROLLWAY

LUBR1KO Bearing Greases

WICKW1RE SPENCER Wire Rope

Texrope-V-Belt Drives

WHITNEY Loader Chain
JEFFREY Conveyor Chain

Bronze Bushings and Bars
Oil and Grease Seals

Serving the Southern Illinois. Southern Indiana and
Western Kentucky Coal Fields

Complete Mine Stocks at all points
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CINCINNATI CHAINS, BITS AND BARS
HUNDREDS of Mine Operators, their
superintendents, and engineers have
found that Cincinnati Chains, Bits and
Bars OUTLAST

AND

OUTCUT a 11

Others. Cincinnati Chains . . . both the

Duplex and the STANDARD are made
of high grade alloy steel . . . heat treated

and drop forged and engineered to place
the greatest wear and tear on easily re
placeable long life parts. The Duplex

Cincinnati Standard Chain accommodate! Stanex Holder

double-ended reversible bit also reduces

and Bit or regular ':" x 1" bit. Similar in design to

costs and saves time. It not only elimi
nates bit sharpening operations but re
duces bit hauling time of mine sharpened
bits by approximately 90%. Bit Setting

the famous Duplex Chain.

CINCINNATI

STANOARD

CHAIN

STANEX

Time is greatly reduced. Each point of

HOLDER

the Duplex Bit outcuts from 2 to 6 ordi

AND

BIT

The Stanex Holder and factory made
double-ended Stanex Bit fits all chains
that accommodate the regular ,'•"

nary Mine Sharpened Bits. Take a step
in the right direction . . . equip your cut
ting machines with "CINCINNATI
MINE" products.

x 1 * bit.

THE CINCINNATI MINE MACHINERY CO.
2988 SPRING GROVE AVENUE

-

CINCINNATI,

OHIO

YOU'LL FIND YOUR
GREATEST ECONOMY
IN BOWDIL BITS

HELD BY THE
LONGEST LASTING

CHAIN

.

.

.

ON THE STRONGEST
CUTTER BAR MADE

BOWDIL
COAL CUTTING
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CANTON
OHIO

EQUIPMENT

^

OF

pumpinc
EQUIPITIEnT
forthe minES

mnnUFRCTURERS

•krrr \

One oi Chicago's Largest Distributors
oi Mine and Mill Supplies

Phone Financial 6-4800

CUPPLIEC
^

'INC-

mm

564 W. ADAMS STREET

CHICAGO 6. ILLINOIS

It it is used in a mine—we can supply if.

DEMING MINE PUMPS
In many of the Well-known mints in the United
States and in numerous foreign countries, Dent
ing Mine Pumps have established records for
continuous performance under severe conditions
and at low operating costs. The complete line
of Deming Mine Pumps includes centrifugal,

turbine and horizontal piston types, in sizes and
capacities designed to meet practically all stan
dard and special pumping needs.

Fig. 4700

Vertical Turbine Pump
Distributed by

GRINNELL COMPANY, INC.
4425

So. Western Avenue

Fig. 1896

Oil Rite Double Acting

Chicago 9, Illinois

MINE

GATHERING

PUMP

THE DEMING COMPANY-Salem, Ohio
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MANUFACTURERS

MATERIALS

OF

AND

MINING

EQUIPMENT

©aisssBaa*

'* USM f^OC/

Would you like to read a copy of O-B Haulage Ways
regularly? It is a magazine written for and sent to
8000 mine men each month, free of charge. Use the
coupon to tell us where to send your copy.

OHIO BRASS COMPANY

MANSFIELD, OHIO
I'd like to be a regular reader of O-B Haulage

Ways. Please send copies to me at this address:
Name
Title

Company
Address _

City

State

MANSFIELD
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OUR THIRTY THIRD YEAR
of MAKING and HANDLING

THE BEST IN MINING EQUIPMENT
Manufacturers
Trolley Wheels
Trolley Harps
Trolley Splicers
Locomotive Bearings
Journal Boxes
Caterpillar Chains
Armature Rewinding and

Bronze Castings
Oilless Bronze
Loader Parts
Mining Machine Bearings
Steel Castings
Metallizing
Motor Rebuilding

•

Distributors
American Brake Shoe Co

Brake Shoes

Diamond Chain Mfg. Co

Roller Chains and Sprockets

General Electric Co
Rome Cable Co

Locomotive Parts
MM. and Loco Cable

Hauck Mfg. Co

Loco Tire Heaters

Ohio Carbon Co

Carbon Brushes

Penna. Electric Coil Corp

Armature and Field Coils

Pittsburgh Gear Co

Gears - Pinions - Sprockets

(Div. Brad Foote Gear Wks.)

Mosebach Elec. and Supply Co

Railbonds

Midvale Co

Steel Loco Tires

Rockbestos Corp

A. V. C. Cable
Coil and Leaf Springs

Union Spring and Mfg. Co
S. K. Wellman Co

Velvetouch Products

Wheel Truing Brake Shoe Co

Tire Truing Shoes

Allis Chalmers Certified Sales and Service
•

SER VICE

Evansville Electric &

Manufacturing Co.
600 W. Eichel Ave.
Phones 3-4285—3-4284

Evansville 7, Ind.

Shaft-Slope- Zunneland Cementation Operations
ofall Zypes
Whenever you have a problem in
connection with Shaft, Slope,

plete designing and planning; and
all physical operations. Dravo ex

perience in this responsible work
is implemented by extensive en
gineering, manufacturing and
equipment facilities. Bulletins, de
scribing projects handled by the
organization, will be sent on re
quest. Inquiries are invited.

Tunnel Construction or Cemen

tation, remember that Dravo's

group of experienced technicians

is always available to serve you.
Dravo service includes all

phases of the job; preparation of
preliminary cost estimates; com

MKA

SHAFTS, SLOPES AND DRIFTS
COAL, SALT AND ORE MINES
Hoist and Air Shafts

Pneumatic and Open Air Caissons—Slopes and Drifts
Coal Mine Development
Underground Construction

TUNNELS—ROCK AND SOFT GROUND
Shafts and Slopes for Tunnel Access

Tunnels for Water Supply and Mine Drainage
Tunnels for Hydro-Electric Development
Vehicular Subway and Railroad Tunnels

SHAFT REPAIR
Restoration and Rehabilitation of Abandoned Openings
Repair and Replacement of Shaft Linings
Recovery of Drowned Shafts

CEMENTATION
Solidification of Faulty Foundations
Prevention of subsidence in Structures

Pre-treatment of water-bearing ground at Shaft Sites
Sealing Leakage in Reservoirs and Dams
Installation of Mine Dams

DRAVO
CORPORATION
Power ant) Boiler Plants • Pumping Stations • Power Plant and Contractor's

Equipment • Direct-Fired Heaters • Industrial Heating and Ventilating- Bridge
Substructures • Docks. Pump Houses and Intakes • Mill Foundations • Locks

and Dams • Shafts. Slopes and Tunnels • Towboats and Barges • Coal and Ore
Bridges • Cranes and Derrick Boots • Crane Cab Coolers • Open Steel Flooring
• Concrete Aggregates • Inland River Transportation • Steel Shipping Containers

PITTSBURGH • PHILADELPHIA - CLEVELAND • WILMINGTON •' NEW YORK

•)•>

HUNTINGTON, W. VA.

CHICAGO, ILL.

j "FLETCHER^o
Designing - Manufacturing - Selling
COAL MINING EQUIPMENT

BARBER-GREENE

BAKER-RAULANG

SLOPE CONVEYORS

BATTERY TRACTORS
TROLLEY TRACTORS

MINE CONVEYORS

TIMBERING MACHINES

CHANNEL AND TRUSS FRAME

TRIKES

BELT

SEE

THE BAKER FLETCHER ROOF DRILL
WITH ALL OF THE FEATURES
YOU NEED AND WANT
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MODERN
MINE

VENTIL HON

demands
FLOCKER'S

MODERN BRATTICE CLOTH

DRY TREATED

$mys

t*"
•

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
re-hang it.

• SAFER STORAGE — Moropa can be
stored with the confidence that it will remain dry and ready for
use at all times.

• GREATER ECONOMY
longer life and service cut your costs.

Moropas

For your next brattice requirements—specify MOROPA.
Samples and quotations on request.

JOHN FLOCKER & COMPANY
ESTABUSHED

1822

644 GRANT STREET, PITTSBURGH 30, PA.
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FOR FAST, EFFICIENT TRANSPORTATION -

SPECIFY

HnmiLTon KinG kohl
CONVEYOR BELTING

ip--r-

•

KING KOAI. belts have the ability to meet the varying
requirements of entry, gathering, mainline, slope and prep
aration of plant installations.
• You don't need to worry about mildew or damp rot.

• You can produce to capacity without fear of belt breakage
due to severe impacts and heavy loads.
• In short, KING KOAL belts can, and will, give you unin
terrupted, maintenance free performance when the going
is tough and loss of time is costly.
• Our claims are based on years of proven performance.

• Why not call in a Hamilton sales engineer to discuss your
belt problems and requirements.

• Thorough service and prompt delivery are assured.
We will gladly submit a sample upon request

HAMILTON RUBBER MANUFACTURING CORP.
TRENTON 3, NEW JERSEY
NEW YOKK — CHICAGO — HOUSTON — LOS ANGELES

SAN FANCISCO — CLI-VKLAND — CINCINNATI — PITTSBURGH
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If Ij ![ Batteries have been proving
ll%Av our point since 1913. Our
point is this: // a battery is good, the
manufacturer can afford to guarantee
100% service at all times with a cost-

guaranteed-in-advance plan. This is the
KW plan on which successful operators
have depended for 38 years.
Locomotive and shuttle-car

operation requires continuous, troublefree service . . . rugged, extra-heavy duty
construction — that's KW!

And

that's

why KW can afford its famous guaran
teed cost plan. Ask us about this plan
today.

KW BATTERY COMPANY, INC.
Foot of Montague Street
Brooklyn 2. New York

3555 Howard Street
Skokie, Illinois
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IRWIN FOUNDRY & MINE CAR CO.
IRWIN, PA.

PHONE IRWIN 800

BOX 311

Continuous Mining Begins
With Continuous Power

YOU CAN BE SURE...\* IT'S

TV^stinghouse
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NORTHERN
ILLINOIS
and

NORTHERN

INDIANA

Rockford Itmneh
2606 Huffman Blvd.

Headquarters
for the

IT""

Finest in

*-i A IB I

Mining and
Construction

Equipment
Chicago Headquarter:*
THE FOOTE CO., INC.

ALLIS-CHALMERS

Tractors, Motor Graders and

(Subsidiary of Blaw-Knox)

Gas Engines

MultiFoole Concrete Pavers

BAKER MFG. CO.

Adnun Black Top Pavers and

Bulldozers and Snow Plows

Kinetic Mixers

BETHLEHEM STEEL CO.
FWD

Wire Rope

(Rockford Territory)

BLAW-KNOX CO.

Trucks

Concrete Construction Machinery
Clamshell Buckets

BUFFALO-SPRINGFIELD

(Rockford Territory)

Steel Forms, Truck Mixers
GAR WOOD

Rollers

INDUSTRIES

Earthmoving Equipment

TRACTOMOTIVE CORP.

LA CROSSE TRAILERS

Tracto-Shovels and Tracto-Loaders

Heavy Duty Trailers
OTTAWA STEEL

IOWA

PRODUCTS, INC.

Concrete Saws, Hydraulic Pavement
Breakers, Tractor

MFG.

CO.

Cedarapids Asphalt Plants
Aggregate Plants and Crushers

Loaders

ROSCO

BUCYRUS-ERIE CO.

MFG.

CO.

Bituminous Equipment

Cranes, Shovels and Draglines
GENERAL MOTORS

BUCKEYE

Trenching Machines and Spreaders

Diesel Engines

D. D. KENNEDY, INC
Mannheim Rd. (U. S. 45) at Madison St.
P. O. Box 278, Bellwood, Illinois

2605 Huffman Blvd.

Box 238, Rockford, III.

Phonos: (Chicago) EStebrook 8-5223
(Suburban) Hillside 2520
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Phone: Rockford 5-8759

BEARINGS
BALL

ROLLER

POWER TRANSMISSION EQUIPMENT
Authorized Factory Distributors
NEW DEPARTURE

SKF

HYATT

ROLI.WAY

MRC

TIMKEN

SIIAEER

NORMA-HOFFMANN

FAFNIR

DODGE TIMKEN

Bronze Bushings and Bars
Oil and Grease Seals
U.S. Motors

TEXROPE V-Belt Drives

WHITNEY Loader Chain

JEFFREY Conveyor Chain

O.T.C. Tools

TRUARC Retaining Rings

LUBRIKO Bearing Greases

ILLINOIS BEARING COMPANY
PEORIA

DECATUR

•

•

513 Franklin Street

•

Phone 4-3106

827 N. Broadway

•

Phone 3-3471

Serving the Central Illinois Coal Fickls

NO FIRST AID REQUIRED
Where Automatic Switch Throwers are used . . . Motorman throws switch

points from his seat, traveling at normal speed.

Signal Lights indicate position of point and if blocked or split.

NO JUMPING ON AND OFF CARS

Applicable as a De-Railer Against Runaway Cars or Trips
Send for Catalog

THE AMERICAN MINE DOOR CO.
2037 Dueber Avenue
Canton, Ohio
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TJI MINE JEEP
Mine superintendent — mine foremen — engineers—in
spectors— maintenance personnel traveling in a "Mine
Jeep" do their work faster and better no waiting on
trips— this modern "Mine Jeep" gets them directly to
the job comfortably and safely — keep your mechanized
mine running smoothly—• the Lee-Norse "Mine Jeep" is
"not a luxury" but a time saver.

Combination battery-trolley ... 3000 lbs.
Standard trolley Mine Jeep ... 2000 lbs.
Traveling speed 12 to IS mph.

We completely overhaul andfactory rebuild
CUTTERS — LOADERS AND VARIOUS TYPES OF MACHINES

"It's smart to CONVERT
*

CHARLEROI
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PA.

I

//

$

For Improved Mine Operation
Use "Hercules" Red-Strand

Wire Rope-Preformed
There's no substitute for the best wire rope you can buy

for longer life and lower operating cost. That's what you
get with "HERCULES" Red-Strand — at no extra cost. It

proves itself by comparison on heavy duty mine hoisting
and haulage jobs.

"HERCULES" Red-Strand wire rope
preformed is relaxed, easy to handle,

but tough as they come. And with
Flattened Strand you get 10% more
strength than any other rope of the
same size.

Red-Strand has proved itself again and again as the rope
of superior performance on both above and below ground
mine equipment. If you're not using it you should be.
See your Leschen distributor or write direct.

A. LESCHEN & SONS ROPE CO.
Since 1857

5909 Kennedy Ave.

810 W. Washington Blvd.

St. Louis 12, Mo.

Chicago 7, III.
(A

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 pet 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
ROPE DESCRIPTION

USE

6xl9F or 6xl6F Monarch Whyte Strand or

Shaft Hoists

Macwhyte Plow Steel—PREformed preferred.

Incline or Slope

Mining Machines and Loaders

6x7D; or 6xl9G Monarch Whyte Strand or

Macwhyte Plow Steel—PREformed preferred.
6x36G PRLformed 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)

6xI9F; 6x4IF Monarch Whyte Strand PRE

Shaft Sinking

arch Whyte Strand or Macwhyte Plow Steel.

formed Lang Lay with I.W.R.C.

18x7 (non-rotating) Kilindo PREformed Mon
(Resists spinning of an unguided load.)

Blast Hole Drilling

6xl9E "Hi-Lastic" Macwhyte Mild Ploy Steel
Drilling Line.

6x7 Macwhyte Mild Plow Sand Line.
6xl9F; or 6xl9G PREformed Monarch Whyte
Car Puller Ropes

Strand F. C (fiber core) or I. W. R. C
(independent wire rope core).

Scraper Loaders, Tuggers and
Slushers

6xl9G. 6xl9F. PREformed Monarch Whyte
Strand or I. W. R. C. or F.C.

Use MACWHYTE PREformed Internally Lubricated WIRE ROPE

MACWHYTE COMPANY
Main Office and Works—KENOSHA, WISCONSIN
CHICAGO OFFICE—228 SOUTH DESPLAINES 8TEEET
65

MINE ROCK DUST

Uniform Quality
Prompt Shipment

Produced from an extensive

extensive deposit of limestone that is
exceptional in its purity.

Quarried from an underground mine, eliminating
all possibility of foreign contamination.

MISSISSIPPI LIME COMPANY
ALTON, ILLINOIS
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^

ENGINEERED and BUILT by

COLUMBUS

16,

TELEPHONE •

OHIO, U. S. A-

KINGSWOOD
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1151

GOODYEAR INDUSTRIAL

RUBBER PRODUCTS

Are Preferred by

the Coal Mining Industry
GOODYEAR COAL-FLOW MILDEW PROOF CONVEYOR BELT
FOR USE UNDERGROUND
GOODYEAR COMPASS CORD AND STEEL CABLE

CONVEYOR BELTS
FOR ONE FLIGHT LONG SLOPES

Our Goodyear trained belt splicing men headquarter
in St. Louis for quick availability.
Complete stocks Goodyear water discharge, air
and suction hose.

Also Complete Stocks
FLEXCO H.D. BELT FASTENERS AND RIP PLATES

Floxco H. D. Belt Fasteners on Coal Convoyor

Plates of FLEXCO Belt Fasteners are cupped to
receive the nuts and bolt heads.

OBERJUERGE RUBBER DISTRIBUTING COMPANY, INC.
Northwest Corner 3rd and Walnut Sts.

ST. LOUIS 2, MISSOURI
GArfield 0180

Near the Mississippi Riverfront
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We Are Proud of

WILLIAM M. CAZIER

William M. Cazier, Decatur, Illinois is the recipient of the
HENRY A. PETTER SCHOLARSHIP

at the UNIVERSITY OF ILLINOIS
This Annual Award Is Made Thru The

Illinois Mining Institute

HENRY A. PETTER SUPPLYJCO.
PADUCAH, KY.
Since 1890

®

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
7S7-759 WEST IACKSON BLVD.
CHICAGO
CENTRAL 8922

"C-M-I"
CONTINUOUS CENTRIFUGAL DRYER

Delivers the finer coal sizes with so little surface

moisture that freezing,.and clogging are eliminated.
Slurry coal can also he cleaned antl dried.
Both at the lowest ultimate cost.

CENTRIFUGAL & MECHANICAL INDUSTRIES,
INCORPORATED

146 President St.

St. Louis 18, Mo.

APPUHN CO.
DU QUOIN, ILLINOIS

CANTON, ILLINOIS

Distributors

B.F.Goodrich
Tires
AND

Industrial Products
Belting - Hose Etc.

Quality - Service and Price
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YOU HAVE THE SAFEST WITH

COLUMBIA ROCK DUST
because:
•

Columbia Rock Dust has the lowest silica content

of any rock dust produced in Illinois.
• Columbia Rock Dust exceeds all quality require
ments specified by the U. S. Government and by the
Dept. of Mines and Minerals of the State of Illinois.
Produced at Valmeyer, Illinois.
"Buy Columbia . . . Be Sure of the Best"

COLUMBIA QUARRY CO.
Producers of Industrial and Agricultural Stone
1007 Washington Ave.

St. Louis 1, Mo.

MINING

COMPANIES
USE

CUT-RITE BITS

For Any Cutting Problem
COAL - CLAY - ROCK

We Guarantee

Dependable, Economical, Expert Service.

CUTTER BIT SERVICE CO.
CHRISTOPHER, ILLINOIS.

Dewey E. Joy, Mgr.

Established 1938.

ONCE TRIED — ALWAYS USED
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Why you can always rely on Du Pont
Iron Wire Electric Blasting Caps
These iron-wire caps have proved their efficiency
and valuein scores of mines. They assure depend

able performance . . . help get the coal out on
schedule, and they're economical.

Today, copper-wire caps are in short supply
due to the national defense program. Hut in most

cases you'll find Du Pont Iron Wire Caps will
do the job equallywell

at an attractive saving.

nylon insulation, shielded shunts and rubber plug
closures. Moreover, the insulation is White . . .

gives the best possible visibility in coal. In ad
dition, the iron wires Can he removed by magnetic
separators.

I ry these dependable detonators in your mine.

You'll appreciate their efficiency and economy*
Ialtti it over with your Du Pont Explosives repre

And, there's an abundant supply of these caps.
Du Pont Iron Wire Electric Blasting Caps are

sentative He's always glad to help you in any

top quality. They have all the desirable features of

(Inc.), Explosives Dept., 332 S. Michigan Ave.

other Du Pont Electric Blasting Claps including

way he can. E. I. du Pont vie Nemours & Co.
Chicago. Illinois.

DU PONT EXPLOSIVES
Blasting Supplies and Accessories

IIPOB
BETTER THINGS FOR BETTER IIVING ... THROUGH CHEMISTRY
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Kennametal Mining Tools

for 10W£R> Mining Cost
KENNAMETAL

MINING

INC.,

LATROBE,

MACHINE
Kennametal

PA.

BITS
machine

bits

have

the

built-in stamina to give long service
life and reduce mining cost. They
base bard Kennametal cemented car

bide cutting edges and bit shanks
that have the highest possible strength
for their size. Operators have saved
up to 6 cents per ton on mining cost
due to fewer bit changes, lower
power cost, and less bit maintenance
and machine repair.
ROTARY

COAL

BITS

Kennametal rotary bits arc designed

^* V -

to give the most ideal balance possible
between bit life and drilling speed.

*

They drill coal faster and more eco
nomically, and also drill clay, slate,
and shale without undue damage, or

without big losses in drilling speed.
Their hard Kennametal cutting edge
enables them to drill 3,000 to ".000

feet at average speed increases of 10%
to 20%.

ROTARY

BITS

FOR

DRILLING

BOLT

HOLES

Kennametal roof bolting bits are de
signed to give continuous service in
rock. They are used on regular coal

drills, usually on a special mounting,
and offer fast drilling speeds in slate,
shale, and laminated sandstone. Their

hard Kennametal tips stay sharp and
assure long service life.

KENNAMETAL
WORLD'S LARGEST MANUFACTURERS OF CEMENTED CARBIDE MINING TOOLS

75

B. K. LEACH, Pres.

W. E. MASTERSON, Vice-Pres.
B. C. LEACH, Vice-Pres.

J. D. WEBSTER, Secy-Treas.

EGYPTIAN
TIE & TIMBER
COMPANY

1803-07 Railway Exchange Bldg.
St. Louis 1, Mo.

Mine Timbers, Cross Ties and Lumber
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Making mountains disappear is no trick when your
earth moving machinery is equipped with super-strong,

super-flexible Tuffy Draglines or Tuffy Scraper Rope.
Many more yards of material, many more hours of
service are built into the special construction of these
Tuffy special purpose ropes—and into Tuffy Slings,
Tuffy Chokers and the other members of the famous
Union Wire Tuffy Family.

Nor is there any trick to ordering Tuffy—the name
alone plus the type, length and diameter needed Is all
that's necessary. No more complicated wire rope spe
cifications to bother with—just use the magic word
TUFFY for the ultimate low cost in wire rope

Write

or say it to your Union Wire Rope Distributor (see
listing in phone book yellow section) or write us.
UNION WIRE ROPE CORPORATION
2178 Manchester Ave.

Kansas City 3, Mo.

Specialists in Wire Rope, Braided Wire Fabric

VLtiioii^Jlo^oueo^ corporation
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MINES ENGINEERING COMPANY
CONSULTING AND CONSTRUCTING ENGINEERS

DESIGN AND CONSTRUCTION

OF

COAL MINES

MODERNIZATION OF EXISTING OPERATIONS

PREPARATION PROBLEMS A

SPECIALTY

COMPLETE ENGINEERING SERVICES

Louis K. vonPerbandt

Paul Weir

George H. Chapman

George C. McFadden

Hollis B. Cain

Clayton G. Ball
20 North Wacker Drive

Chicago 6, Illinois
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fPn
STEEL
HI |
iSERVICEi

U\jb
BECK & CORBITT CO.
1230 N. MAIN ST., ST. LOUIS, MO.
•

STEEL WAREHOUSE PRODUCTS
HOT ROLLED BARS

COLD DRAWN BARS

HOT ROLLED SHEETS

COLD ROLLED SHEETS

STRUCTURALS

FLOOR PLATES

PLATES

GALVANIZED SHEETS

TRACK SPIKES

EXPANDED METAL

TRACK BOLTS

WALKAWAY MESH

ABRASION PLATES

MINE & SHOP SUPPLIES

TRACTOR GRIP-LUG

MINE ROOF BOLTS
RUST-OLEUM

PORTO-POWER EQUIPMENT

RUST-PROOF PAINT

ELECTRIC TOOLS

BLACK HAWK JACKS

DAYTON V-BELTS

"A CENTURY
Long Distance 346

OF

79

SERVICE"
Garfield 2440

^o*
ELECTRIC

toil?
GILES
ARMATURE AND ELECTRIC WORKS, INC.
MARION. ILLINOIS

PHONE 681-682

MANUFACTURERS OF ALL TYPES ELECTRICAL COILS

ARMATURE REWINDING —ELECTRIC MOTOR REBUILDING

COMPLETE MACHINE SHOP SERVICE

ALLIS-CHALMERS CERTIFIED SALES AND SERVICE

80

THEY'RE

ALL TALKING

ABOUT

SUPERIOR

COAL
DRILLS
A

DRILL

FOR
EVERY
NEED

DOOLEY BROS.
PEORIA,

ILLINOIS

NATIONAL MINE SERVICE COMPANY

The Completely New and Advanced

at your service with

HIGHER STANDARD

WHEAT
FORTY

in Mine Lighting

ELECTRIC CAP LAMP

a

Today's

x:

M
(A/CA/f(/ |);itu.ry j;irs „f incredtbly impactresistant Butalite plastic—the first indus

trial use of this amazingly strong and

durable material.

tt/Jft 25 per cent greater light

output yet
no increase in battery size, made possible by
increased capacity in the ingeniously design

ed, space-saving, flat-sided positive tubes.

ffltifc simple and positive mechanism for ad

justing the focus of the light beam 10 a per

fect spot in the lampllOUSC or underground.

V/afc taiulcss steel batteryjar top,smoothly
contoured for maximum wear.

Wheal Eleclnc Caplamps are sold,

f&t
• Constant, steady, dependable light through

all Ihcsc lime-proved Wheal fcolurcst

installed end servicedexclusively by

out ihem<i7/\vorkingshift-"lronclad"batter

ies-Actual self-service—fullyautomaticcharging-Appreciable savings in lamp maintenance
• No buins from electrolyte.

National Mine

Service Company

U. S. Bureau of Minos Approved
Ask lor Bulletin No. 498

Has the facilities . . . Delivers the goods
HMICO OtVtSHW
*•'"-. w. V*.

AU.1IAII MVWOSt
I• - - - w. V..

WMIIMAN NVWON
I

AY..VA. HVtSION

AHTHOAOTi Div.SiOt

mstUM KT. (XVWON

LOADS

OF

SATISFACTION

yn
HHG

,

NO-KOL-DUST
S:.:'l^^^^^^_^^^^i^^^^^^^^^^^^I^^«^^r^*'-"M»
•

-= •*•
•

"" T".. .. •-

...;.... ^—^-^^J
m^LvK^^Sw v

^•iMM^

NO-KOL-DUST
COAL

TREATING

OIL

IS:

The "Tailor Made" Low Cold Test

Oil to suit INDIVIDUAL REQUIREMENTS
We can furnish ANY VISCOSITY from

100 @ 100 S. U. to 5000 @ 100 S. U.

(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 grades cling to the outer surfaces of
porous coal and hold down the float dust.

(4)—Renders the coal practically impervious to water and seals
in the inherent moisture.

(3)—EXCEPTIONALLY SWEET ODOR!

Prompt shipment in tank car lots from our own
refinery at Smackover. Ark.
— WRITE TODAY EOR PRICES F. O. B. YOUR MINE —

•> HENRY H.
REFINERS

CROSS

COMPANY «
PETROLEUM

122 South Michigan Ave.

Telephone:

Chicago, Illinois

WAbash 2-8728
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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 Tic & Timber Company
Established 19U

TREATING PLANT, METROPOLIS, ILL.

MAIN OFFICE: 400 W. Madison Street, CHICAGO, ILL

8-i

WHY

7ie*B/6r Demandfcfo

• Made of high tensile steel wire ... to close tolerances and un

varying quality standards, U-S'S American Tiger Brand Excellay
Wire Rope has the stamina to stand up tirelessly under long, con
tinuous service. Strength, toughness and flexibility are combined
to your greatest advantage. Installation is simplified through its
ease of handling. Once on the job your trouble factor is reduced to
a minimum because it operates smoothly over sheaves and drums.
It's safer, too, because broken wires lie flat and in place — do not
porcupine out to injure workmen. All of which reduces mainte

nance and rope replacement costs. . . and helps you do a more effi

cient, more profitable job all the way through. That's why the
Big Demand is for Tiger Brand.

immeoiflTe dclivcry
MOST

TYPES

AMERICAN

AND

STEEL

SIZES

&

WIRE

DIVISION

UNITED

STATES

STEEL

General Offices: Cleveland, Ohio
COLUMBIA-GENEVA

STEEL

DIVISION

San VrandSCO
Tennessee Coal & Iron Division, Fairfield, Ala., Southern Distributors

United States Steel Export Company. New York

UNITED

STATES
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STEEL

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

STORAGE BATTERY LOCOMOTIVES
18" TO 56" TRACK GAUGE—1 1/2 TO 15 TON

GREENSBURG "MONITOR11

Double knee-action; better trackability. Floating power; less power consumption. Quick

Huskiest transmission in any storage battery
locomotive. Oil-tight; leakproof. Use regular

acting footbrake—essential for quick stopping.
especially behind loading machines. Brake
shoes that follow wheels (due to knee-action),
Adjustable Timken Bearings throughout.

auto oil; change every 6 months. Strong,
Simple design. Low maintenance cost. Backed
by over 25 years of experience with Storage
Battery locomotives.

All Grccnsburg Locomotives arc CUSTOM-BUILT to your requirements

THE GREENSBURG MACHINE CO.

107 Stanton St.

GREENSBURG, PA.
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BUETTNER SHELBURNE MACHINE

COMPANY, INC.

Manufacturers of Repair Parts for
COAL MINING MACHINES

Established

1901

SOUTH THIRD AND MINSHALL STREETS

TERRE

HAUTE,

Telephone:

INDIANA

Crawford 8854
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HENRY O. ERB
COAL PREPARATION CONSULTANT
Washability Studies
Plant Design

i

v

Plant Operation and

CtS

Control lor Maximum Yield

.<ffiPff$?r&

^SSg)

And Efficiency

Represcntalive

Box 867

"VIKING" HOT VAPOR

Terre Haute, Ind.

OIL TREATING PROCESS

Crawford 2086

« 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

ss

HEAVY MEDIA COAL CLEANING
If you are considering a new coal preparation plant or are in need
of better and more efficient coal cleaning in your present operations,
then you may be interested in the NELDCO System of Heavy Media
Coal Cleaning.

Let us show you how NELDCO Heavy Media Coal Cleaning will
enable you to increase the clean coal yield per ton of run-of-mine feed;
clean coal within any size range between 10" and i/j"; eliminate handpicking of coal and make your coal a better product and get a better
market price.

We offer Standardized coal cleaning plants built in six sizes in capaci
ties of 50 to 325 tons per hour. If you prefer a custom-built plant we
can design and build an operation to suit your specific requirements.
Whether you produce a small or large volume of coal we shall bevery glad to welcome the opportunity to tell you more about the

NELDCO System of Heavy Media Coal Cleaning.
Send for Book No. 151 on Standardized Coal Cleaning Plant* and Folder 152
covering 2-stage Coal Cleaning by the Heavy Media Process

NELSON

L.

DAVIS COMPANY

DESIGNERS AND BUILDERS OF COAL CLEANING PLANTS
USING THE HEAVY MEDIA PROCESS

343 SO. DEARBORN ST., • CHICAGO 4, ILLINOIS
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HOLMES MINING EQUIPMENT

# CAGES

SHEAVES

# cQAl CRUSHERS

HO,STS
BERING SP...-MS
RW-S • SKIPS and pUUERS

COMBINATIONC^scRKNS

V.BRATING and SHA

CUSTOM BUILT MACHINERY

^VY DUTY CONVEYORS
ROBERT HOLMES & BROS., Inc.

Danville, Illinois

Simplex
Jacks
ROOF JACKS
8 and 16-to
capacity, with or

without tubing
or pip©.

Standard Everywhere
for Mines—
ANCHOR JACKS

2 and 2%/j" diameters with throe
typos of heads.
HYDRAULIC JACKS
and Pullers —3 to 100 tons.

V

TIMBER JACKS

Screw and ratchet

loworing types. New
typos utilize aluminum alloy to reduce
weight.
POST PULLERS

Ratchet lever, single,
double- acting and ele
vating bracket types.
-— to* -•

Type C Head for
square and round
timbers, largo
steel beams.

TEMPLETON, KENLY & CO., Chicago 44, III. Batter, Safer Jacks Since J899,
90

The GOODMAN type 665
TRACTOR TREAD LOADER
For use with large shuttle cars
in coal heights of 48' and over

The action of the gathering arms on the Type 665 is fast and
continuous, coal flow to the discharge end is constant The

40: swing of the loading head to either side permits good
cleanup around timbers, breakthroughs can be driven at
right angles in narrow work, coal is loaded out along the
ribs with operator in a safe position. The vertical range of

the loading head is from 11" below bottom to 30Va" above
— free coal is quickly loaded, tight coal can be attacked at
the most effective height. All movements of the machine are

smooth and positive through complete hydraulic controls.
Maintenance cost is low.
See this loader in action. A Goodman sales engi

neer will bo glad to arrange for a mine

visit

Gooomnn mnnufflauRinG company
4834 S. Halsted St., Chicago 9, Illinois
VI

B.F.Goodrich
UNIVERSAL
TIRES
• FOR SHUTTLE CARS

• FOR OFF-THE-ROAD
VEHICLES

INDUSTRIAL
PRODUCTS
• BELTING
• HOSE

•RUBBER PRODUCTS

iiegZrjs*.

Quality •Service •Price

THE APPUHN COMPANY
DU QUOIN, ILLINOIS * CANTON, ILLINOIS

DISTRIBUTORS OF AI/RF SUPPLIES • WIRE ROPE
92

DU QUOIN
IRON AND SUPPLY COMPANY

Distributors

MINE AND MILL SUPPLIES

*

•

•

DU QUOIN, ILL.

S>3

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 Hitchings & Couplings
Ball Face Shaker Screen Eccentrics - Drainage and Municipal Castings
"Certified" Mine Cage Lift and Safety Chains
•

Factory Representatives and Distributors
"Umcco" TRACK TOOLS — "Phillips" MINE CARS

"Lyon" STEEL SHELVING — "Lyle" STEEL EMBOSSED SIGNS
"Fairmont" CAR RETARDERS — "Central" TRACK MATERIALS
"Reeves" VARIABLE SPEED DRIVES
"Medart" MECHANICAL POWER TRANSMISSION

"Gary" STEEL GRATING AND STAIR TREADS
"Page" CHAIN LINK FENCE
•
Warehouse Stock
"Ford" HOISTS AND TROLLEYS

"Joyce" JACKS
"Simplex" JACKS
"McKay" CHAIN

"Quaker" BELTING
"American" BLOCKS
"Magnolia" BABBITT

"Aldon" CAR REPLACERS
"Morse" ROLLER CHAIN
"Badger" CAR MOVERS

"Crosbv" CLAMPS

"Anchor" RERAILERS "Johnson"

"Coifing" HOISTS "Hazard" WIRE ROPE BRONZE BUSHINGS
"Quaker" MINE TROLLEY WIRE COVERING

I.

You Specify

ME TALE X
For Stru :tural Steel Painting
and

KRO -MA-E\C
For Insulation of All Types of Electrical Windings

II.

We Satisfy

HOCKADAY PAINT COMPANY
166 W. Jackson Blvd.

Chicago, Illinois
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ENSIGN MINING EQUIPMENT
"For The Best In Design—Buy Ensign"

Explosion-tested Starters
A.C. and D.C. for Mining Equipment
Power Distribution Boxes — A. C. and D. C.

Magnetic Mine Starters — A.C. and D.C.
ENSIGN Rail Bonds

ENSIGN Mine Cable Racks

ENSIGN Explosion-Tested Push Buttons
ENSIGN Centrifugal Switch
ENSIGNEER Safety Belt Control
ENSIGN Trolley Guard Supports

ENSIGN ELECTRIC & MANUFACTURING CO.
HUNTINGTON, W. VA.

District Sales Agent

B. E. SCHONTHAL & CO., INC.
28 East Jackson Boulevard

Chicago 4, Illinois
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LOWER HAULING COSTS

from pit to tipple

♦ ♦ ♦

with "Eucs"

^•:,-'Z
Engineered and built as complete units by a manufacturer specializing in offhighway equipment, "Eucs" move more loads per hour at more profit per load.
That's why leading open pit operators have standardized on Euclids for hauling
coal and gob.

Capacities range from 10 to 40 tons . . . loaded speeds up to 36.3 m.p.h. . . .
rear-dump and bottom-dump models for every off-the-highway hauling require
ment. Distributors have adequate stocks of genuine Euclid parts and excellent
service facilities . . . call or write for information on the models best suited to

your needs and a Euclid hauling cost estimate.

The EUCLID ROAD MACHINERY Co

Cleveland 17, Ohio

Distributors

Euclid Chicago Company

Euclid Sales & Service, Inc.

6027 Northwest Highway

5231 Manchester Avenue

Chicago 31, Illinois

St. Louis 10, Missouri

Phone: Rodney 3-1515

Phone: Hiland 3417

%

W G-E MINE MOTOR
Explosion-proof, approved by U. 5. Bureau of Mines

CUTS YOUR MAINTENANCE COSTS!
1.
2.

Corrosion-resistant, non-spark
ing ventilating fan.
Brush yoke adjustment easily
accessible through large hand

or working through commutator
access openings.
8.

all brushes are locale// ill upper
halj of commutator cndshield,
easily accessible through hand

holes.
3.

Non-charring, non-hydroscopic brush stud insulation
resists damage from fiashovers,
9.

severe overloads.
4.

Steel brush yoke and
brushholders

resist

from shock and vibration.
3.

Moisture resisting insulation
cuts failures due to moisture

absorption during shutdown.
6.

7.

holes without removing motor
from machine,
Hand hole cover design allows
ventilation of entire surface of

brass

damage

Two stud brush construction—

end shield and frame,

keeps

ports free from plugging.
10. Sturdy lugs on hand hole cover
provide easy, quick removal
11.

Pressure relief greasing system

without special tools.
Positive ventilation system as
sures uniform heat transfer for

permits relubrication without

maximum

dismantling motor.

space.

Cable easily replaced because
lead entry can be removed with
out pulling end shield, bearing,

12.

hp

in

minimum

Brass non-rubbing seal

pre

vents entry of water, dirt into
bearing housing.

• for more injormation about the new G-E mine motor, the motor
designed with your maintenance costs—and maintenance men—in
mind, consult'your G-E representative TODAY! General Electric
Company, 840South Canal Street, Chicago 80, III.

GENERAL^ ELECTRIC
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Two-Way Efficiency
The new plant at Peabody Coal Company's Pana Mine No. 17 is designed
for maximum flexibility. It may be operated in either of two ways:

1. The 1Vz" X 0 coal may be diverted to
railway cars for power plant use and
the lump, egg and nut sizes retained
for domestic fuel uses.

2. The entire mine output may be con

verted to 1Vl" X O for power plant
use.

The plant has a capacity of 600 TPH of ROM coal. The plus 6" lump is
hand picked and can be either delivered to cars or local trade bins for

domestic use or crushed to pass 6" and returned to the natural 6" X O.
Out of this 6" X O the H/2" X O is screened by a Parrish-type shaker
screen and loaded for power plant use. The 6" X IVi" is washed in a

72" wide single Tandem Hydro-Separator at the rate of 312 TPH, drained
and sized. These washed sizes may then be loaded or crushed to l'/V' X O.
Helping companies like Peabody solve problems like this is our business
. . . and has been for many years. Whether you are interested in plant
modernization, improving efficiency, increasing production or lowering
costs, you'll find it time well spent to discuss plans with us. There's no
obligation. Just write or phone.

ROBERTS and SCHAEFER COMPANY
130 North Wells Street, Chicago 6, Illinois
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GOULD
Plus - Performance

Plan

»Help
^
HeedMOW!
Here
The GOULD PLUS-PERFORMANCE PLAN is just what you need to conserve
and extend your shuttle car or locomotive battery power! In fact, you can

improve battery performance as much as 50% if you use this plan to (1) buy
batteries to fit the job; (2) charge and handle them properly; (3) maintain
them systematically; and (4) know their condition at all times.
The GOULD PLUS-PERFORMANCE PLAN is a complete, integrated battery

conservation program based on manuals, articles, specifications, bulletins,
record cards, charts and graphs explaining and illustrating how to get more
production and greater performance from your storage battery equipment.

Wrife Today for Full Details
All material available under the GOULD PLUS-

PERFORMANCE PLAN is tree and without obliga

tion. A request on your letterhead for information

on any battery problem will bring by return mail
appropriate literature and booklet explaining
the complete plan. Write us, attention Field

Engineering Deportment.

GOULD

STORAGE

BATTERIES

GOULD-NATIONAL BATTERIES, INC., TRENTON 7. N. J.

Atwo/l t/ie Go \f NotionalAufomobrV* and Truck Boftoriol
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Gold

Medal

Explosives

ILLINOIS POWDER MFG. CO.
730 PIERCE BLDG. —ST. LOUIS 2. MO.

BLACK

DIAMOND

PERMISSIBLES

PELLET & KEG POWDERS
FUSE AND

ELECTRIC BLASTING
SAFETY

BLASTING

CAPS

FUSE

ACCESSORIES

AUGERS, HEADS AND BITS FOR
STRIP AND UNDERGROUND MINING.

We are equipped to furnish augers, heads and bits
of any size or to your specifications.

Mclaughlin mfg. company
JOLIET, ILLINOIS

McLaughlin producis aro slocked and sold by Mine Supply Houses in all major
buying conlers serving the Coal Mining Regions.
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What a

TERRIFIC PAIR
to get in a gasoline!

"a «_"_

MARATHON CAT Gasoline
See if you can believe it sells at the price of "regular"

^Actually more power on the road! Independent road
(CSts prose it. Under actual driving conditions, Mara

thon Cat's performance octane rating exceeds its high
And in mine lubricants, Mara

thoncarries a complete line... for
every operation in your shaft or
stripmine. Havea Marathon mine
lubrication engineer call and
work out a complete maintenance

research rating in the laboratory. The average gasoline
"road-rates" about 2 points lower than its research rating.
THE OHIO OIL COMPANY

Producers of Petroleum since I8S7

program. Write, wire or phone.

TT

GESERAL OffICES:TMUf. Ohio • DISTRICTOFFICES: R*bi*u>«. ///.. l«J<atafoln. M.
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SLIGO,
ESTABLISHED! hi

Ml

Inc.
1834

STEEL

STRUCTURALS. PLATES, SHEETS, TOOL STEEL
HOT ROLLED BARS. COLD FINISHED STEEL, PIPE

INDUSTRIAL LINES
AMES SHOVELS

ARMSTRONG LATHE TOOLS
BEAVER PIPE TOOLS
BLACK & DECKER TOOLS

BUFFALO BLOWERS—FORGES & DRILLS
CARBOLOY TOOLS

JACOBS CHUCKS
LENOX HACK SAW BLADES
LUFKIN TAPES &

RULES

MORSE DRILLS. REAMERS, CUTTERS & TAPS
NICHOLSON FILES
NORTON GRINDING WHEELS
OSBORN BRUSHES
PORTER BOLT CUTTERS
REED VISES & PIPE TOOLS
SIMPLEX JACKS

SMITH WELDING EQUIPMENT
STARRETT TOOLS
TOLEDO PIPE DEVICES
VALDURA PAINTS
WILLIAMS WRENCHES

WILLSON SAFETY EQUIPMENT
YALE HOISTS & TROLLEYS

1301-1403 North Sixth St.

Phone Ce 3050

St. Louis 6, Missouri
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"Build"
a Brattice in

is
Minutes
It's a fact . . . This revolutionary airtight inflatable brattice
can be erected in 15 minutes! What's more — it can be

transported, erected and disassembled by one man.
ABC Inflatable Brattice goes up in one unit, comes down

in one unit — with a simple air pump the only erection
equipment required. Molds itself around sloping or jagged
edges for an airtight fit. Its tough neoprene fabric lasts far
longer — for installation after installation without notice
able wear. For unequalled brattice installation and serv
ice economies write ABC direct . . . now!
Manufacturers of

ABC JUTE BRATTICE CLOTH: specially treated to resist fire and fungus . . .
woven from the toughest jute fabrics available — for more reinstallations
with less wear.

ABC MINE VENT TUBING: delivers abundant fresh air to drifts, cross cuts,

shafts, stopes, raises, etc. Complete systems include all standard sizes and
all necessary couplings, angles, L's, T's and Y's. Light weight, easily in
stalled by one man. Packed in special fiber drums.
M-V POWDER BAGS: lough durable, lightweight. The safe way to carry
mine explosive. In 5 sizes, 50 to 125 stick capacity.

STOCK

AT

Of

BRATTICE

WEST

CLOTH

FRANKFORT,

CARRIED

ILLINOIS

AMERICAN
BRATTICE CLOTH CORP.
WARSAW,
103

INDIANA

VIKING ihot vapor] OIL TREATING
Makes YOUR Coal Even BETTER
Oil treating your coal the Viking way
is the one thing you can do to improve
it at low cost.

Then your customers will like it better
—will insist on using YOUR coal.
Write TODAY

Git complete information

VIKING MACHINERY SALES CORPORATION
JACKSON, MICHIGAN
Midwestern Representative
Henry O. Krb

Eastern Representative

Box 867

7157 Sunset Drive

Terre Haute, Indiana

Fairmont; West Virginia

Ed C. Berry

' fc

Xgg^"

'pntte&i Scatter *7<^4

Ask for details on your Individual
use of this modern development

Fraser

in the merchandising of coal.

LABEL COMPANY
KM

7)1 SOUTH MOIIAl STRUT, CHICAGO S, IUINOIS

ATLAS P0UJD6R COfllPfllW
1606
135

S.

FIELD
LA

BUILDING

SALLE

STREET

CHICAGO 3, ILLINOIS

Fellow Members

Illinois Mining Institute
Chicago, Illinois
Dear Friends:

We are taking this opportunity to thank
all of you for the friendly reception
given to Atlas people and Atlas products
during the past year.
Thanks also to
those who have complimented us so highly
on our products and service.

We believe that the superior quality of
our Coalite permissibles and the recent

improvements in electric blasting caps

speak for themselves.

For strip mining,

of course, the sensational results of
our Rockmaster System are national news.

Rockmaster superiority is evidenced in
our machine-gun camera photographs which
any of our people will be glad to show
you.

Speaking of our people, may I remind
you again that there are Charlie Duesing,

Earl Quick and myself working out of the
Chicago office, Don Coop in Quincy, and
not to mention

Ted Hopgocd in Chester —

all the Atlas distributors in Illinois.

All of us are ready to serve YOU.
Sincerely,

John F. Flippo
Manager,
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Chicago District

Compliments of

N. O. NELSON CO.
MARION, ILLINOIS

Formerly
BEALL BROS. SUPPLY CO.
I. C. Nelson, Mgr.

Phone 390

LEETONIA

BRAND

Clay Picks, Mattocks, Post Hole Digging Bars, Sledges, Wrecking
Bars, Woodchoppers' Wedges, Tools for the Marine Trade and
Various Types of Mine Drills and Tools
THE TOOLS THAT ARE THE ACME OF PERFECTION

We Seek Your Patronage
Distributed by Leading Jobbers
WHEN

YOU

ORDER

FROM

YOUR

JOBBER

BE SURE TO SPECIFY

Leetonia Brand Tools
TKEY

SATISFY
BRING

WE

WILL

YOUR

CUSTOMERS

REPEAT

APPRECIATE

AND

ORDERS

YOUR

PATRONAGE

Catalog Free Upon Request
Stare :f Hardware and Marine, or Mine

Tool Catalog, or Both

The Leetonia Tool Company
LEETONIA, OHIO, U.S.A.
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WAYS TO LOW-COST OUTPUT
Range, capacity, strength and speed — these are four reasons

for the impressive performance records established by Bucyrus-Erie
stripping shovels and draglines. Together, they have enabled
machines like this 1050-B shovel to deliver consistent, economical

output in both bituminous and anthracite coal fields where high
overburden ratios threaten coal recovery. The number of BucyrusErie stripping shovels and draglines in successful operation is a
measure of their ability to provide long and profitable service
wherever they work.

SOUTH

145151

MILWAUKEE,

WISCONSIN

SPEED UP your haulage and SAVE with

EXIDE-IRONCLAD POWER
Get more trips per shift, more production per man per hour.
Equip your battery-powered shuttlecars and locomotives with
Exide-Ironclads, the batteries you can always count on for:
safe haulage.
instant starting and fast

• exceptionally long battery life,
proved in more than 100,000
heavy-duty jobs.

acceleration.

full shift availability with
elimination of unscheduled
down time.

low cost power and main
tenance.

Exide-lronclad

• the right size and type for
every motive-power application.
Combined, these and other out
standing characteristics assure
you that. . .

Batteries are the

Best Power Buy ... AT ANY PRICE!
SAFE
DEPENDABLE

SAFE
DEPENDABLE

pom
"Extdc-IroncUd"
11*0. Trade-mart

V. S. Pal. Off.

THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 2
Exide Batteries of Canada, Limited, Toronto

1888 .

.

. DEPENDABLE BATTERIES FOR 64 YEARS .

IDS

195:

W. M. HALES COMPANY

A

Reliable Source

For All Mining Equipment Requirements,

Replacement Parts — Supplies

FACTORY & MAIN OFFICE

DANVILLE, ILLINOIS
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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

INSULATING

SUPPLIES

MATERIALS

G r ay b a R
ELECTRIC

COMPANY

850 \V. Jackson Blvd., Chicago 7, 111.
Canal 6-4100
704 S. ADAMS ST.

206-210 E. 5th ST.

PEORIA 2, ILL.

DAVENPORT, IOWA

PEORIA 4-8211

DAVENPORT 3-2769

2642

WASHINGTON

24

AVE.

S.

ELEVENTH

ST.

ST. IOUIS 3, MO.

DES MOINES 9, IOWA

NEWSTEAD 4700

DES MOINES 3-8614
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In the rough and tough mining industry, it
takes real men to stand up under the many
punishing conditions of underground work.
That goes for the equipment they use, too.
Electrical cable, for instance, which carries power
through the mine to most coal mining machines
today, undergoes more grueling service than in
any other industry.
Hazard Mining Cables, specially developed for
this service by the Hazard Division of The
Okonite Company, carry electrical power for all

types of electrified mining requirements. In the
more than 50 years they have served the mining
and other electrified industries, rugged Hazard

Mining Cables have earned an outstanding repu
tation for long, safe, economical service.

HAZARD MINING CABLES
Hazard Insulated Wire Works Division of The Okonite Company

Midwestern Sales Offices—Chicago, Cincinnati, Cleveland & St. Louis
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for Mining Needs--in Stock
Call us for quick steel from stock — no matter what the

application. Despite some shortages, our stocks cover most all
the requirements of mine construction and maintenance, coal

handling and transport. And you are always assured of
prompt personal service.
PRINCIPAL PRODUCTS
CARBON

STEEL

BARS—Hoi

rolled and cold finished.
STRUCTURALS —

Channels,

angles, beams, etc.

PLATES — Many lypes in
cluding Inland 4-Way
Safely Plate.

and

cold

STAINLESS—Allegheny bars,

lypes

and

plates, shoets, lubes, etc.

TUBING —
Seamless
woldod, mechanical
boiler lubes.

and
and

SHEETS

—

Hoi

rollod, many
coalings.

BABBITT — Five grades
also Ryerlox plastic bearings.

**HUTl23 "JaUd.e/E MACHINERY * TOOLS-For
so tool stool, drill

rod.

metal

fabrication.

RYERSON Steel-Service
Joseph T. Ryerson & Son, Inc. Plants: Chicago (Box 8000-A, Chicago 80),
St. Louis (Box 527, Si. Louis 3), Milwaukee, Cincinnati, Cleveland, Detroit,
Pittsburg, Philadelphia, Buffalo, New York. Boston, Los Angeles, San Francisco.
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fjeatu/Uncf,. . .
TIREX "RIBBED" INSULATED CONDUCTORS
An exclusive and radical improvement in Shuttle
Car Cable design that assures longer service life,
safer operation, and lower operating costs. Ribbed
Insulated Conductors firmly interlock with the
jacket so that even continual twisting of the

cable cannot pull them out of position. They will
not twist, kink, or override each other.

CURED-IN-LEAD SELENIUM NEOPRENE ARMOR
Another

TIREX

exclusive.

Can't

be

beat

for

balanced protection against crushing and runovers and exposure to water, acids, grease, oil,
heat and flame. Bears approval No. P-101 of the
Pennsylvania Department of Mines.
Simplex-TIREX Cords and Cables are made in sizes and
types to meet every need of the mining industry. All are
jacketed with Cured-In-Lead Selenium Neoprene Armor.

For complete information and help with your specifica
tions drop a line to . . .

SIMPLEX WIRE AND CABLE CO.
564 W. Monroe Street
CHICAGO 6, ILLINOIS

Main Office: 79 Sidney Street, Cambridge 39, Mass.
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Always
DRY...

Always
FLAME-PROOF

FLAME-PROOFING of Upson-Walton dry-proofed brattice

cloth does not depend on moisture, absorbed by chemicals. The
chemicals used in treating this cloth flame-proof the cloth directly,
and are not designed to absorb moisture for this purpose. Thus you
can rely on Upson-Walton flame-proofing —under all conditions.

For added safety, lighter weight, and the economy of long
service, specify Upson-Walton when you need brattice cloth.

WA N T

WriteJor a copy of "Brattice
Cloth Facts", which inch/tics

« At T9 . samples of dry-proofed cloth.

THE UPSON-WALTON COMPANY
Manufacturers of Wire Rope. Win Rope Fillings. Tackle Blocks. Brattice Cloth \
MainOffices and Factor) : 12S00 ElmuwdAl c, Octeland11, Ohio
114 Brood Street
New York 4

3525 Weil Crond Ave.

Chicago 51

241 Oliver Building
Pilllburgh 22
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WTHE BEST "DUST-PROOFING" AND
THE BEST SERVICE TO THIS AREA
Two of Ashland's nearby refineries, St. Elmo and Louis
ville, are now producing PERMATREAT COAL SPRAY.
This well-known dust-proofing product as well as gasoline,
diesel fuels and lubricants are quickly available to mines
from our plants and terminals close to many coal operations.
PERMATREAT COAL SPRAY has proven most effec

tive for dust-proofing and free/.c-proofing coal. Important

in preparation, it is helping provide better-selling coals
that are dust free and more acceptable to customers who
want a clean fuel. In cold weather PERMATREAT solves
freezing and unloading problems.
Call the Ashland representative. Me will tell you more

about Ashland products and what they are doing for the
coal mining industry.

(

ASHLAND OIL & REFINING COMPANY
Ashland, Kentucky
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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.
Phone: Main 3510

600 W. Jackson Blvd.
Phone: Randolph 6-6716

Hawkins Electric Go
Wholesalers
1445-1447 Washington Boulevard
Phone HAymarket 1 - 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 LaSalle 2651

LA SALLE, ILLINOIS

DECATUR ELECTRIC SUPPLY DIVISION
Phone Decatur 4862

DECATUR, ILL.
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• Barber-Greene Conveyors are built on a unit basis—prc-cnginccred

and pre-fabricated—with a wide range of equipment in the sizes and
types that best meet your haulage requirements.

Standardized units include factory-assembled drives and take-ups;
truss, channel, and low-seam frames; roll or ball-bearing carriers,

"A" frames, walkways, loading hoppers, and discbarge spouts. Field
assembly of miscellaneous pulleys, bearings, and dozens of other

parts, is completely eliminated.
Standardization also permits interchangeahility . . . makes instal
lation, alteration, and moving quick and easy. Investigate the many
other advantages of B-G Conveyors, and call in our mining engineers
to help you plan an efficient, economical haulage system. BarberGreene Company, Aurora, Illinois.
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CARBOLOY

CEMENTED CARBIDE

MINING TOOLS CUT COAL MORE
EFFICIENTLY
Carboloy Coal Mining Tools—of Carboloy Cemented Carbide,
hardest metal made by man—will cut coal faster, more freely,
more efficiently at lower tool cost per ton.

Exclusive Carboloy design accounts for the tools' efficiency.
Uniform, high-quality Carboloy Cemented Carbide inserts assure

longer bit life through heavy use and numerous regrinds, guar
antee lower tool cost per ton.

Carboloy Coal Mining Tools may be obtained from these
Carboloy distributors serving the coal mining industry:
ALA.

Birmingham 2

TENN.

Knoxville

UTAH

Salt Lake City 11
Mine & Smelter Supply Co.

VA.

McClure

W. J. Savage Co.

Young & Vann Supply Co.
COLO.

Denver 17

ILL.

Christopher

Mine & Smelter Supply Co.

Kr.

E. & E. Mine Service

Erwin Supply & Hardware Co.,

Harlan

Inc.

General Electric Supply Co.
OHIO

PA.

W. VA.

Blueflcld

Kentucky Mine Supply Co.

Bluefleld Supply Company

Cambridge

Fairmont

Cambridge Machine 8. Supply

Fairmont Supply Company

Co.

Montgomery
Marathon Coal Bit Company

Washington

Fairmont Supply Company

CARBOLOY
DEPARTMENT OF GENERAL ELECTRIC COMPANY
DETROIT 32. MICHIGAN

GREETINGS

T O

ILLINOIS

MINING

INSTITUTE

from

HANSELMAN

TIRE

INDUSTRIAL SUPPLY

COMPANY

SPRINGFIELD, ILLINOIS
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METAL PRODUCTS
WHEELING
ESTABLISHED 1877

W.VA.

TELEPHONES

When Wheeling was known

as the Nail City, producing

Wheeling 14

more nails than any other
city in the world.

Wheeling 15
MANUFACTURERS OF

BRASS, BRONZE AND ALUMINUM
CASTINGS
HI-LED-ALOY

The bronze bearing metal, with long life, that will not
SCORH the shaft.

Applications —

AXLE LINERS, JOURNAL LINERS, BUSHINGS
CORED AND SOLID BRONZE BARS
TITANIUM BRONZE

A high tensile, acid resisting alloy in
CASTINGS, FORGINGS AND ROLLED FORMS

Applications —
NAILS, BOLTS, NUTS, LAG SCREWS, CHAINS,
LOCOMOTIVE BRAKE SCREW NUTS,
THRUST PLATES AND WEARING PLATES,

MINING MACHINE ADJUSTING SCREW NUTS

From Base Metals to the finished product through an
efficient organization and well equipped
PATTERN SHOP — FOUNDRY — MACHINE SHOP
ASK FOR NAIL CITY BLUE BOOK

Contains Prices and Data on Bronze Mining Equipment Parts

Nail City Bronze Company
WHEELING, W. VA.
120

RED

DIAMOND

EXPLOSIVES

DYNAMITE
GELATIN
PERMISSIBLE POWDER

"B" BLASTING POWDER
PELLET POWDER
BLASTING CAPS
ELECTRIC BLASTING CAPS

ELECTRIC SQUIBS
SAFETY FUSE
BLASTING ACCESSORIES

Austin Powder Company
. . . CLEVELAND . . .
OHIO

DISTRICT OFFICE:
EVANSVILLE, IND.

A. G. BARTLETT, REP.,
WEST FRANKFORT, ILL.
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WHEN YOU NEED . . . BEARINGS
Call a Bearing Specialist
Over 26 years experience. Trained personnel.
Emergency service 24 hours a clay.
Use our Bearing Conversion Manual to avoid
needless stock duplications.
Ask lor our booklet "Installation and Mainte
nance of Anti-Friction Bearings."

Distributors for all leading makes of BEAR
INGS —

Ball

Oil Seals •

•

Roller •

Grease •

Bronze.

Pillow Blocks •

Blower

Boxes.

Dodge V Belts • Sheaves • Couplings • Re
ducers

OTC Pullers for removing and installing bear

ings. Ask about new Hydraulic unit.

NEIMAN BEARINGS CO
St. Louis 3. Missouri

East St. Louis, III.

2837 Locust St.

812

Illinois

Ave.

Jefferson 0837

BRidgc 6341

Member Anti-Friction Bearing Distributors Association

These screens furnish high
est production at lowest
cost and give you long life
and efficient operation.
The savings in time, labor
and money which you will
enjoy through their use
will enable you to recover

A TRADEMARK THAT
STANDS FOR THE

FINEST in

aAauty/
REENS

your initial investment in
a short time.

SEND FOR
Cross section ot

OUR

mdqeSBte aiUSTRATEO

tell shows how

KIEENSLOI SCREENS oper
ate on a non-clogging, nonblinding principle.

CORPORATION

5602 CLARK AVENUE

CLEVELANO 2. OHIO
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CATALO°

to mk &ik

[U4-aa

Yes sir! For mine water supply,

Easiet Way to Make Ends Meet,

tion plants . . . Victaulic IS the

Engineering Manual No. 44-8.

sprinkling, drainage, and prepara- Write for Victaulic Catalog and

VICTAULIC COMPANY OF AMERICA
P.O. Box 509, Eliiabelh, New Jersey
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BERTRAND P. TRACY COMPANY
Manufacturers
•

TRACY "HUMMINGBIRD" CUTTER CHAIN
The "8" Point Chain
•

TRACY CUTTER BARS
•

TRACY GEARS AND PINIONS
•

A. R. WEST
District Sales Manager
Du Quoin, III.

Phone 536-R

Williams Leather Products
Have Been Quality 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 north
I. B. WILLIAMS & SONS
Factory: Dover, N. H.

71-73 Murray Street

BRANCHES:

New York, N. Y.

IM N ^^ ^.^
Chicapo, 111.

12-i

ALLEN & GARCIA COMPANY

Consulting & Constructing Engineers

332 S. Michigan Avenue

CHICAGO 4, ILLINOIS

120 Wall Street

NEW YORK CITY, NEW YORK

66 Gloucester Place

LONDON, ENGLAND
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our own records will prove

THEYCUTM/NW COSH
Non-Explosive Mining Methods
DIRECT
MINING DRILL
When overburden removal be

comes too costly ior further profit
able stripping, the CARDOXHARDSOCG Direct Mining Drill
frequently enables mines to con

tinue economical coal production
...Those units drill into the seam

and bring out the coal in a contin
uous stream. Used with portable
conveyors, they provide automatic

loading of trucks. They handle
augers up to

40" diam., in

6'

lengths that can be quickly coupled
—are powered with 32 to 100 H.P.
or larger engines. Also available

CARDOX-HARDSOCG Direct Mining
Drill, termed up with portable conveyor,
ior automatic truck loading.

with olectric motor drive for under

ground use.

AIRDOK

CARDOX

'?&£••'*,'
AIRDOX dislodges coal with com

CARDOX uses the gentle but pow
erful force of expanding carbon

pressed air. Its "soft" action shears
rib and top cleanly. It increases real

dioxide to dislodge the coal and
roll it forward in a loose pile for
quick loading. Its advantages in
greater realization, increased safety

ization by producing more premium
sized coal per ton...reduces costly
degradation at the lace, in shipping
and in storage. It broadens profitable
marketing range. Cleaning and roof
control

costs are

>s

and premium sized coal are in gen
eral similar to those of AIRDOX.
Recommendations as to whether
CARDOX or AIRDOX better suits

less . . . Use of

AIRDOX permits on-shift breaking
of coal, eliminates mine fires and

the needs of your particular mine
will bo made after a survey by one

explosions caused by explosives.

AIRDOX calls for practically no
change in operating methods.

of our engineers.

CARDOX CORPORATION • Bill BUILDING • CHICAGO I, ILLINOIS
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San Francisco. Bridgeport, Conn.
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KENKROME CHAIN
(ALLOYED MANGANESE STEEL)

for Coal Preparation Plants
Kenkrome, a carefully heat treated alloyed manganese steel, offers
maximum resistance to abrasion and impact. This, plus the design of

the chain — easy linking that stays put — assures ultimate economy
in coal washing and sizing plants.

STANDARD RIVETLESS CHAINS
Kenkrome Rivelless Chains are available in all standard sizes; assembled wilh plain
and extended bolt pins. Attachments and Filler Blocks to meet any requirements.

Sprockets with reversible and renewable teeth provide added economy.
CONSULT OUH ENGINEERS WHEN REPLACEMENT CASTINGS ARE NEEDED.

KENSINGTON STEEL COMPANY
PHONE PULLMAN 5-9280.

CHICAGO 28, ILL.
12H

Rome 60
NEOPRENE

MINING
CABLES

SHEATHED...

MOLDED

IN

LEAD

P-105 BM molded in the Neoprene sheath assures lull
compliance with Federal and Penn. Safety Codes.

Mine operators like Rome 60 Mining Cables for their rugged
Neoprene protection, inside and out. For instance, in Rome 60
Flat Twin (Parallel Duplex) Type G, for shuttle car service, power

conductors and grounding conductor are separated by Neoprene.
Outside is a tough tear and abrasion resistant Neoprene sheath.
Insulated for 75' C. continuous operation, Rome 60 Mining

Cables are preferred for their durability and safety.

It Costs Less To Buy The Best

ROME
ROME

•

CABLE
NEW YORK

Bar la Finilhad Wira
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F-600 Ty-Rock Screen
5'xlO'. two surface

TY-ROCK SCREENS for

*»«..,.,d.*,.

WET, DRY SCREENING AND DE-WATERING
HIGH TONNAGE CAPACITY • DEPENDABILITY

Also manufacturers of Woven Wire Screens and Testing Sieve Equipment

THE W. S. TYLER COMPANY

*

CLEVELAND 14, OHIO

Q U A L I T Y -BWH - S ER V I C E
MINING

INDUSTRY

SUPPLIERS

FOR

Conveyor Belt
AIR - WATER

V-Belts

HOSE

SUCTION - STEAM

•

BOSTON WOVEN HOSE & RUBBER CO.
OF PITTSBURGH

CHICAGO

DIVISION

STATE 2-8313

111 N. CANAL ST.

CHICAGO 6, ILL.
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LOADING MACHINES, 250 VOLT DC

5—14BU-7RBE Joy Locding Machines, pormis-

5—Goodman -160

sible conslruction with permissible plato,

equipped

with

10

HP

gathering

3—Goodman 360

head

I —Goodman 260

motors, 7l/2 HP traction motors and 2 HP

5—Jellrey L-600

hydraulic pump motor.

2—Joflrcy L-500

6—Joy 14-BU3PE Loadors, low pedestal typo
6—Joy 8-BU

2—Myers-Whaloy No. 3 Automats, practically
now

5—Joy 1I-BU
SHUTTLE CARS, CABLE REEL TYPE, 250 VOLT DC

4_Joy 42E—16AX

10—Jov CSC Cable Reel Shuttle Cars with

3_Iov 42E— 13X

adjustable discharge, 34"

8—Lec-Noiso Koal-Mobilo, Typo XMC43B, 4Wheel drive, 33" high

basic height

with 4" removable sideboards, 4 whool
drive, 4 wheel hydraulic steering with

12—Lee-Norse Koal-Mobile, Typo KMC46B-5
10—Joy Type 42D3 with practically now bat

hydraulic cablo reel.

teries

MOTOR GENERATOR SETS-2300/4000 VOLT

1—300 KW Westinghouse, 275 V 1200 RPM,

3—150 KW G. E„ 275 V 1200 RPM, manual

lull automctic switchgoar

switchqear

4—200 KW G. E., 275 V 1200 RPM, lull auto

matic switchgoar
ROTARY CONVERTERS-TYPE HCC-6, 2300/4000

1—300 KW G. E., 275 V 1200 RPM
4—200 KW G. E., 275 V 1200 RPM

1—100 KW G. E„ 275 V 1200 RPM
All complete with switchboards, transformers
and all necessary appurtonances.

LOCOMOTIVES, 250 VOLT DC, BALLBEARING

2—20-lon Jeffrey MH-77

4—8-ion G. E. HM-834 with reels

5—15-ton Jeffrey MH-110
2—13-ton Jeffrey MH-110

15—6-ton Jeffrey MH-83 with reels
4—6-ton G. E. HM-801 with reels

l_10-ton Jeffrey MH-110

Complete with now Jeffrey stool strip re-

4—10-ton Goodman 34-B

ststances.

3—8-ton G. E. HM-819 With reels

any wear was replaced with new.

12—8-ton Jeffrey MH-100 with reels

All have boon rebuilt and any pari showing

4—8-lon Westinghouse 905-C wilh reels
DC CUTTING MACHINES-250 VOLT

4—Jeffrey 29-U: 3—Jeffrey 29 LE

10—Jeffrey 35-BB; 4—Jeffrey 35-BC; 4—Jeffrey 35-BSC
8—Sullivan 7-B on Joy cats; 6—Goodman 512 on Joy cats
12—Goodman 12-AA:

15—Goodman 112-AA

5—11-RU Joy-Sullivan Pneumatic Tired, mounled Coal Cuffing Machines, hi. 31 .width 83 ,
cutter bar 9' piped for spraying water. Solid bearing culler head. Kerf thicknoss 6 .
50 HP culling motor. 26 HP hydraulic pump motor conlrols. permissible typo provided
on each side of mcchino.

AC CUTTING MACHINES-220/440 VOLT

2—Jeffrey 29-U; 3—Jeffrey 35-BB; 1—Jeffrey 35-L
1—Jeffrey 24-B; 1—Goodman Universal: 5—Goodman 12G3
5—Goodman II2G3; 4—Goodman 112G3A; 2—Goodman 112GD3A
STEEL TIPPLES AND WASHERS

Several 4-, 5-. and 6-track late type steel Tipples; also Link-Bolt, McNally-Norton. and Heavy

Media Coal Washers with capacities of 200 and 300 Ions per hour; and Iwo McNally-Nortor.
Unit Washers of 100 Ions per hour capacity.
ELECTRIC HOISTS

We have all types of Hoists from 100 HP to 1500 HP. suitable for slope, shaft or drill mines.
Complete speciftcalions on requesl. Send us your inquiries.

A World of Other Equipment to Offer — Let Us Know Your Requirements.

We specialize in buying outright complete mines that are going out of business
or from receivers in bankruptcy, administrators of estates, etc.

COAL MINE EQUIPMENT SALES COMPANY
Frank J. Wolfe

Since 1912

306-307 BEASLEY BUILDING

Sheldon J. Wolfe
TERRE HAUTE, INDIANA

Long Distance Phone 34
131

GREETINGS
to the

ILLINOIS MINING INSTITUTE

The Davies Supply Company
PIPE
Fittings — Vdves

Plumbing and Heating Materials
6601 West FuIIerton Avenue

CHICAGO 35, ILLINOIS

FREEZEPROOF
YOUR COAL
WITH
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Clean — Colorless — Odorless Method of

Freezeproofing
SOLVAY SALES DIVISION

Allied Chemical & Dye Corp.
! NO. LA SALLE ST.

3615 Olive St.

CHICAGO 2. ILL.

ST. LOUIS 8. MO.
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FIRTHITE

" lllllH T00LS
Firthite Mining Machine Bits
Helps mining machines operate at
maximum efficiency, resulting in
faster, easier, lower cost cutting ...

less frequent shut-downs for bit
changes and maintenance.

Firthite Auger Drill Bits
Carefully engineered for fast, free
cutting with hand-held or mounted
drills. These rugged bits assure

Straight holes in hard shale and
other rock structures.

Firthite Roof Drill Bits
For the really tough jobs . . .

ruggedly constructed with solid,
niched blade for most efficient wet

or dry drilling in harder forma
tions of shale, slate and stratified
sandstone.

STEEL

a>Y.S> \

&

CARBIDE

CORPORATION

GENERAL OFFICES:

'31 13 FORBES STREET • PITTSBURGH 30, PENNA.
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CHASE

WELDING SUPPLY CO
"Serving You Is Our Business"

SUPPLIES AND EQUIPMENT
for

ELECTRIC AND OXY-ACETYLENE WELDING
•

Benton, Illinois

Telephone 365

FITZ SIMONS & CONNELL DREDGE & DOCK CO.
(Established J872)

ENGINEERS AND CONTRACTORS
For Public and Private Works
SHAFT SINKING

RIVER AND HARBOR IMPROVEMENTS
DREDGING
BRIDGES
SAND-FILLS
HEAVY FOUNDATIONS

RAILROAD CONSTRUCTION .
INDUSTRIAL PLANTS

10 South La Salle Street

Telephone: FRanklin 2 - 7766

Chicago 3, Illinois
1872

-

Seventy-Nine Years oj Continuous Sen ice
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ASK THE "MASTER MINERS" WHO USE —

GEMCO Tru-Blu Tools!
w
T

o

H

R
L

E
Y

D
W

S

I
D

A

E

I
S

T

U

F

s

Y

E

HEAVY DUTY RATCHET TYPE RAIL LEVELER

MEET AND BEAT LOWER TON COST COMPETITION
with a Complete Assortment of

GEMCO TOP TONNAGE TOOLS!
TO

SERVE

YOU

EVEN

BETTER

WE HAVE

ENLARGED OUR PLANT AND OUR ACTIVI

TIES. Wo are now able to supply you better
and quicker than over bcioro. Same high
standards oi quality, workmanship, material.
and engineering. Got lull details on the per
formance of "GEMCO TRU-BLU" mining tools
and their ability to reduce your costs. Here
are a few of those "Miners Helpers" to cut

your

cost

per

PUNCHES.

RAIL

Ion

Greases, etc. We have open capacity for your

requirements in grey iron, steel and non-fer
rous castings: forgings. and production ma

chining work. Government approved Dealers

RAIL

—All W.A.A. Surplus Items—We can help

(with "Friction

you get any items of surplus you require.

of coal

BENDERS

drills, tie tongs, rail tongs, spike mauls, chisels,
claw bars, tie plates, rail clamps, rail saws,
tamping bars, lining bars, wrenchos. bolts,
spikes. All sizes of rails, track fittings & sup
plies, repair parts. "Friction Fighter" Oils &

mined:

Fighter" thrust bearings) Rail Levelers, Rerailers. Carstops. Derailers. Mine lacks. Grease

WRITE US FOR FULL DATA AND A COPY OF

Guns. Spike Bars. Car Movers. Mine Cars 6

OUR LATEST CATALOG. SEND FOR DATA
ON DISTRIBUTOR'S FRANCHISE. SEE YOUR

Wheels.

JOBBER FOR IMMEDIATE DELIVERY—FROM

seaters.

Special

Combination

Tools.

Key-

TRACK-gauges. levels, spot boards,

JOBBER'S STOCKS.

Successors to: TALLMAN MANUFACTURING COMPANY

And the Track Tool Division of—THE OLIVER CORPORATION

GIBRALTAR
EQUIPMENT

&

MANUFACTURING

CO.

THE PORTABLE MINING TOOL AND EQUIPMENT PEOPLE
PHONE 3-8514

ALTON, ILLINOIS, U. S. A.
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BRAD HARRISON COMPANY
437 SOUTH BOULEVARD
OAK PARK. ILLINOIS

Manufacturers of
YELLOW JACKET HEAVY DUTY
RUBBER MOLDED ELECTRICAL CONNECTORS

Distributors of
ROME CABLE CORP. —MINE CABLE AND WIRE
UNITED STATES RUBBER CO. — MINE CABLE AND WIRE
MOSEBACH ELECTRIC & SUPPLY CO. —

RAIL BONDS AND TROLLEY TAPS

THE L. E. MYERS CO.
CONSTRUCTION AND MAINTENANCE
ELECTRIC DISTRIBUTION SYSTEMS

TRANSMISSION LINES, SUBSTATIONS
and
INDUSTRIAL WIRING

53 West Jackson Boulevard

Chicago 4, Illinois
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For Dustless Coals Use

COAL DRESS OILS
Built to meet requirements of all types of Coals.

Viscosity and Wax Content controlled to seal the pores and
Hold Surface Dust.

Delivered Hot via Truck eliminating
unloading and demurrage costs.

Certified Professional Engineering Service
COAL DEDUSTING OILS - Diesel Fuels - Lubricants
Road Oils

MORTON SALT DISTRIBUTOR

for Illinois, West Kentucky, Indiana

]. R. ENGINEERING CO.
J. H. DELANEY, Engr.

Box No. 906

ZEIGLER, ILL.
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CHAINS

ROLLER -

SILENT -

MALLEABLE -

STEEL

SPECIAL HEAVY DUTY CHAINS
CONVEYOR CHAINS

SPROCKETS
•

STOCK

•

MADE TO ORDER

•

SPECIAL

MO nroe 6-1500
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Cut Goar3

Anti-Friction Pillow Blocks

•

V-Bolt Sheaves

Flexible Couplings

•

— Gear Speed Reducers

4401 W. Roosevelt Rd.. Chicago 24. 111.

W. A. JONES FOUNDRY & MACHINE CO

— Worm — Spur

Cast Iron Pulleys

Herringbone

In Tit Stnice Oj InJmtrj

^ 7 Since ie$o

horsepower and dimension tables is shown in Catalog 70.

The method of selecting these reducers with complete

pads for foot bolts.

. . . are built in single, doublo and triple reduction types.
Symmetrical gear arrangement provides balanced loads
on liberally proportioned bearings. Housings are sub
stantially constructed, woll ribbed and have generous

SPEED
REDUCERS-

$#**&

W

V

™

™

\J

V

ELEVATINGiMCONVEYING

Screw Conveyor Equipment

Transmission Machinery

All Types

Apron Feeders

WEBSTER
Elevators

MANUFACTURING,

INC.

TIFFIN,

OHIO

Chicago — Cleveland — Atlanta — Pittsburgh — Philadelphia
Kansas City — Cincinnati — Detroit — Buffalo — New York

prris mflnufflCTURinG compfln
PARIS, ILLINOIS

PARMANCO VERTICAL DRILLS
PARMANCO HORIZONTAL DRILLS

THREE NEW DRILLS FOR 1952
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USE DENVER EQUIPMENT

IN COAL PROCESSING

^fp

L..MU. T»pe iT**^

"S.9-A"
riot4i<o«

isylr

w

A '4

RECOVER COAL FINES...LOW ASH CONCENTRATE

AT LOW COST wifA Denver "Sub-A" Flotation

.

.

.

.

L/Sf OF INSTALLATIONS
IK installations of Denver "SuIhA"
Coal Flotation in tin* I'niled Stair*;

more lhan 'A'2 in Greal Britain anil

Other parti of tlir v»nrld art- proof
of Denver "Suli-.i" leadership and
profit-making operation* l.i-i of
rompanie* ii-ing DnniT "SiiIkV"
<!oal Flotation *-ill be ienl on re
I|IU--I.

Complete testinp, drsipn. engineer
ing and equipment services are
available from one source—Denver

Equipment Company. II rite today.

PUBLICATIONS AVAILABLE.... ,_,

„, ..

Omw* 'SvbA '*-»• •-O0C*a.| .. a Hwk («•.<. N. EIO*3t. |M| WMM
f UntilM W -.1,* t* CmI fNAWMw
I-, ..•.. _.| b« MM '• r»- -."*-•

"fc«"» -J.fc-A- ftM«iM (N.

FLOTATION ENGINEER

Q Chi RmmCm dji.<;. mo-i»i
G CmI I'.-.-.. •< PMiWfll CmI
Ci*m-(

DfN.CI'hlWTQM-CHiCACO-lt fAl<J

l-Ho- II9-H*.

Q CmI II.F...M ai SL..1MO .U

(MMStJ
TOIONIO • VANCOtmi • HHiCO. D f
LONDON- JO"ANNlSIUIG • IICMMONO.AIPSI

"?t* p*m /WmIh ,.-j /wv«a iiAA-" tbUatm --Y-fTftffr

DENVER EQUIPMENT COMPANY
1-00 SIViNTIINTH St-III • OINVia IT. COIOBAOO

Ci.pi.rA<*.i.
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FOR THE

Coal Industry
Type G
Coal Handling
Pomp

MORRIS
—,

Suggestion . . .

Rugged
Construction...

Moderate Speeds...

Pumpmg coal directly
from strip mines to
the breakers—a defi

nite possibility.

Typical Applications:
Hydraulic disposal of coarse and fine refuse
Transfer of coal slurries

Circulating duty in preparation plants
Coal recovery from ponds and streams
Strip mine pit drainage
MORRIS MACHINE WORKS
Baldwinsville, N. Y.
Soles Office: 211 W. Wacker Drive, Chicago 6, III.
Tel. RAndolph 6-7375

(fat&icifccyat *Pcirttfe4,
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Let Us Help Solve
Your Lubrication Problems

With A Balanced Program Of
CORRECT LUBRICATION

•

•

•

*

Behind Every Socony-Vacuum
Recommendation for
CORRECT LUBRICATION

Is 85 Years' Experience

*

*

*

GARGOYLE LUBRICANTS
SOCONY-VACUUM OIL COMPANY, INC.
59 E. VAN BUREN ST.
Jfeg^ 4140 LINDELL BLVD.

CHICAGO. ILLINOIS '*'

l> ST. LOUIS. MISSOURI
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Here's why
Pioneer

«Sure~ttte eage

oEVERYPiy

lhc tolling edge .«

oo,er ply,

in ,h. belt >««°od °' ,U . . -insures
- longer
,n ordinary belting belt

belting and

conveyor a

hose last

na elevator

service.

•544*' Awe
undcr presi.
Ooesnotstre-cbcrc^r«
„, ligte
u,e-gWesyo:^;°;ng,(c.For.bebes,

PIONEER RUBBER MILLS
589 EAST ILLINOIS STREET, CHICAGO 11, ILLINOIS
MAIN OFFICE: 345353 SACRAMENTO STREET, SAN FRANCISCO 11, CALIFORNIA

Welding Equipment &Supplies
"U it's lor the welder, we have it"
OXYGEN

OXY-ACETYLENE EQUIPMENT

ACETYLENE

OXY-ACETY. CUTTING MACHINES

ARC WELDERS
ELECTRODES

CARBIDE

WELDING RODS 5 FLUXES

ACCESSORIES

WIRE ROPES

GRINDING WHEELS

BRATTICE CLOTH

SHOVELS

V-BELTS

DIES, TAPS. DRILLS

EXPLOSIVES

MINING MACHINE CABLES

INDUSTRIAL GOGGLES

MINEWELD COMPANY
200-210 So. Theresa Ave.

ST. LOUIS, MO. (3)
Branches
MARION, ILLINOIS

LEXINGTON. KY.

MATTOON, ILLINOIS
MT. VERNON, ILL.

LOUISVILLE. KY.

ST. LOUIS. MISSOURI
CAPE GIRARDEAU, MO.

EVANSVILLE. INDIANA
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What does U. S. Rubber's

pinch valve do for the coal industry?

1 lie new "U.S." pinch valveoutwears metal
when installed in pipe lines carrying abrasive

or corrosive mixtures. Its flexibility offsets
misalignment in pipes, absorbs vibration,
breaks up galvanic action, eliminates "water

hammer" and offers a positive seal in a
closed position.

ABOVE IS A SERIES of U.S. Rub

ber pinch valves controlling the
flow of water containing abra
sives in a Pennsylvania coal
preparaiion plant. Many of them
have been in continuous opera
tion for over 16 years.

These valves arc also available in nco-

prene for oil resistance, butyl rubber for
high heat and severe acid conditions, and
pure gum stock for food and beverage con
veyance. Extremely compact design. Write

PRODUCT OF

to address below.

UNITED

STATES

MECHANICAL GOODS DIVISION

RUBBER
•

«COM PANY

ROCKEFELLER CENTER. NEW YORK 20, N. Y.
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C. F. GHARST SUPPLY
COMPANY
STOCKING DISTRIBUTORS

UNITED STATES RUBBER COMPANY

Belting, Hose, Packing, Rubber Clothing,
Footwear, and Flectrical Wire.
HEWITT-ROBINS CORP.

Underground Mine Conveyors, Vibrators,
Screens, Belting, Hose, etc.
BETHLEHEM STEEL COMPANY

Wire Rope, Mine Ties, and Roof Bolts
AMERICAN PULLEY COMPANY

V-Drives, Motor Bases, and Speed Reducers
GATES RUBBER COMPANY

V-Boks, Multiple Drives, and Hose
BELT VULCANIZING

We have our own vulcanizing equipment and

trained experts to do quick service on belt
splicing and repair work in the field.

550 North 9th Street

Terre Haute, Indiana
Crawford

1213 —

PHONES —
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Crawford

6733

NATIONAL
The NC-I

Truck

climaxes 20 years of
intensive research,

products cut
perton costs/

providing (through
the friction cont
mechanism shown

cutaway) protect
to equipment, roa

bed and lading w
maximum wear 1

Willison Automatic Couplers
save time with maximum safety
. . . can be coupled at either end
of car or locomotive . . . require

National M-230 RubberCushioned Draft Gear for cars

operating through rotary
dump. Soft initial-action, highcapacity rubber pads provide
maximum impact protection,
lengthen equipment life. Avail
able in a range of capacities
and design variations to fit

no manual assistance. Close

coupling eliminates damaging
slack, permits high speeds with
maximum stability.

individual requirements.
M-225 Rubber-Cushioned
Draft Gear for locomotives and

large capacity cars not required
to operate through rotary
dump. Maximum protection
in minimum space.

\

NATIONAL MALLEABLE and STEEL CASTINGS COMPANY
Willi.ui,

AUTOMAIIC

NACO

COUPLIIS
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MINE RAILS
Guaranteed Practically Equal to New
SuperQualityMachine Straightened and Thoroughly Reconditioned.
Standard Modern Section and Drilling.
Priced at 20% to 40% less than cost of New Rails.
Fully Guaranteed—shipped anywhere—subject to inspection and
approval at your Mine.
New Rails, Frogs and Switches, Spikes, Bolts and Nuts, Splice or
Angle Bars, Tie Plates, Gauge Rods and all other Track Accessories.
1 ton or 1,000 tons.

Shipment immediately from Stock. Phone, Write or Wire for
Quotation.

L. B. FOSTER COMPANY
231 South La Salle Street

CHICAGO, ILLINOIS

Telephone CEntral 6-6757

JOHNSON'S INDUSTRIAL SUPPLY CO.
32 S. CENTRAL

AVE.

ST. LOUIS 5, MO.
Cumberland

SHAFT

1852

*

STRIP

•

MINE SUPPLIES

•

REPUBLIC

STEEL

STEEL

ROOF

BOLTS

BELTING

ELRECO EXPANSION SHIELDS

PACKING

PIPE —

VALVES —

TRACK SPIKES &

WIRE

PERFORATED SCREENS
WOVEN WIRE SCREENS

ROPE

ROLLER

CHAIN

GRATING

SPROCKETS
WIRE

SAFETY GLASSES

FLEXIPIPE

BRATTICE

TAMPING BAGS

INDUSTRIAL

GASKETS

BOLTS

AIR COMPRESSOR
ELECTRIC MOTORS

CORRUGATED

TARPS
HOISTS

FITTINGS

SHEAVES
MACHINERY

•

TRUCKS

ROOFING

CLOTH

BOILER FLUES

WASTE-RAGS

TOOL STEEL

CHAIN & ACCESSORIES

KEM-I-KAL'S

HAUCK THAWERS

INDUSTRIAL

STEEL FABRICATION

-"TRY

PAINTS

SAFETY CLOTHES
PNEUMATIC

TOOLS

REINFORCING ROD
VENTILATING

FANS

BOLTS-NUTS-WASHERS
FIRE

EXTINGUISHERS
SALAMANDERS

STEEL

JOHNSON' S " 148

MESH

MILL SUPPLIES

BUILDINGS

REPLACE WITH REX®
the Complete Line of Quality Equipment
for Conveying and Power Transmission

When equipment needs replacing, you'll be
wise to investigate the complete Rex line.
Here you'll find a chain, sprocket, idler or

bucket elevator to meet every possible need.
You can select the one which gives the most
years of service at lowest overall cost. You

can specify Rex with confidence since every
piece of Rex equipment is backed by over
60 years of successful manufacturing knowhow.

Your Rex field Sales Engineer will be
happy to consult with you on any convey
ing or power transmission problem. Chain
Belt Company, -1775 W. Greenfield Ave.,
Milwaukee 1, Wis. Chicago office, 20 N.
Wacker Drive; St. Louis Office, 8001 Clay
ton Road.

Chain Belt

COMPANY

OF MILWAUKEE

...in the

Used for all types of mounted and post drill
ing. Available in the following sizes:
2'/2 Dia. with 13/6 Hexagon Shank
2% Dia. with ,3/6 Hexagon Shank
23A Dia. with VA Hexagon Shank
3 Dia. with VA Hexagon Shank
314 Dia. with VA Hexagon Shank

Used on continuous miners

or standard cutting chains.

STYLE CM

VASCOLOY-RAM ET CORPORATION
Mining Tool Division • Benton, Illinois
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The electrically-operated CP
Mobile Roof Boltinc;

Unit drills holes for suspension

roof bolts and then tightens
the bolts. In an eastern Kentucky
mine it is averaging 70 to 90
bolts a shift, with bolt holes

48" deep. Where a 30" or
36" hole is drilled,

the average is 100
bolts installed a shift.

CP permissible equipment

Self-propelled CP Double Arm Permissible
Tramdiull, for trackless mines, drills shot holes in

coal up to414"in diameter. All-electric powered motors
and controls for each arm are wired independently. All
controls are within easy reach of operator. Single Arm

Types (model TDS) are available, and Drill Arms can
also be furnished separately.
Chicago Pneumatic offers the world's largest line of PermissihleElectric Post-Mounted and Hand-Held Coal Drills.

Write for

complete
information

Chicago Pneumatic
taal company
G.n.rol Ofllcail I toil 44lh Kraal, Nt« York 17. N. Y.

PNEUMATIC T001S • AIR COMPRESSORS • ELECTRIC TOOLS • DIESEL ENGINES
ROCK DRIUS • HYDRAULIC TOOLS • VACUUM PUMPS • AVIATION ACCESSORIES

&£,-:"'
3*

' "•-•
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STANDARDIZE ON

FABICK MINE EQUIPMENT
A combination — of low operating cost . . . high production . . . lowest
maintenance cost — pays off in mine profits. The lines of mining equip
ment sold and serviced by Fabick arc loaded with these profit-making
features . . . and we back them with our outstanding service to extend
their profitable life through years of service. Standardize on these features
. . . make sure your equipment bears the sign "Sold and Serviced by Vabick"!
We Feature These Lines For the Mines . .

.

"Caterpillar" Diesel Engines • Electric
Sets • Rubber-tired and Track-type Trac

lines • Domor Elevating Graders •
Hyster Winches • Hystaways • Fleco

tors • Motor Graders • Earthmoving
Equipment • Trackson Traxcavators •

Landclearing Tools

Pipe Layers • Athey MobiLoaders •
Rubber-tired and Forged-Trak Trailers •
Thew-Lorain Shovels • Cranes • Drag

Engines •

•

Air Tools

•

•

Joy

Compressors

Case Industrial Tractors •

Pioneer Crushers •

Screening

Plants • Conveyors • LaCrosso Trailers •
Bethlehem Wire Rope

. . . all backed by famous FABICK SERVICE

FABICK TRACTOR CO.
ST.

LOUIS,

MARION, SALEM, FLORA, ILL.

•

MISSOURI
JEFFERSON CTTY, SIKESTON, MO.
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TWO
SIZES
SHOWN
The Jeffrey COI.MOL, continuous mining machine, comes in various

heights to suit conditions. The COLMOL advances continuously . . .
removes all coal from an area 9'/2 feet wide by 32" high and up.
Completely hydraulic, it is a high-producing unit and works ideally
with the Jeffrey MOLVEYOR, a companion machine to solve that inter
mediate transportation problem. Investigate.

The Jeffrey Manufacturing Company
953 N. FOURTH ST., COLUMBUS 16, OHIO
Baltimore 2

Puffalo 2

Denver 2

Beckley. W. Va.

Chicago l

Detroit 13

Birmingham 3

Cincinnati 2
Cleveland 16

*"crty Fort. Pa.
Hir'an. Ky.

Boston 16

Houston 2
*a"ksonville Milwaukee 2
N« w V" rk 7

Philadelphia 3

Pittsburgh 22
Si. Louis 1

Sa't

Lake City 1

sXssociatid Companiea:
Jeffrey Mfo. Co. Ltd.. Montreal. Canada

The Gallon Iron
Gallon

Kncland

Jeffrey-Gallon

Works & Mfg. Co.. Gallon

and BucyruSt Ohio

British Jeffrey-Diamond Ltd.. Wakefield

(Great Britain Ltd.).

Wakefield. KnR.

The Ohio Malleable Iron Co.. Columbus. Ohio
(Pty.) Ltd.. Johnniicsburc. SA
The Kilbourne & Jacobs Mfg. Co. Columbus. Ohio
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PATTEN

OFFERS:

Leading Lines .. .
FOR
The lines of equipment for the mining

industry at Patten Tractor and Equip

ment Co. are leaders hi their fields
. . . famous for production records on
all types of mining and mining work.
All equipment is backed by the un
equalled

service

facilities

of

Patten

THE

MINES!

Leading lines of mining — con
and
struction equipment sold
serviced by Patten Tractor
Equipment Co. include:

and

"Caterpillar" — Diesel Engines,
Electric Sets, Tractors, Motor Gra

Tractor and Equipment Co. . . . service

ders, Earthmoving Equipment.

by factory-trained experts, equipped with

Athey — Quarry Wagons, Hauling
Trailers, Mobiloaders, Track-Type

time-saving

tools . . . service

backed

by an ample parts stock for every
line to assure ///// on-the-job production.
Call or visit the Patten branch near

Trailers.

Trackson — Traxcavators.

you. Our equipment experts can show
you why Patten lines are leading lines.

aways.

Co.

Tractors.

Make Patten Tractor and Equipment
your

equipment

headquarters.

Hyster — Tractor Winches, Hyst-

Case

— Industrial

Wheel-Type

J0P>*

••Caterpillar" DWH,
rocky overburden
strippinS project

u
PATTEN

HIGHWAY 51, SOUTH, ROCKFORD, ILLINOIS
P. O. BOX 1614, PHONE 5-8631

TRACTOR

&

EQUIPMENT CO.

620 SOUTH 25th AVE., BELLWOOD, ILLINOIS

Phone Bollwood 300, Chicago — MA. 6-1860
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R-J
BEARINGS CORPORATION
PHONE

3300 LINDELL

FRANKLIN 3450

ST. LOUIS 3, MO.

Bearing Specialists - Power Transmission Equipment
FAFNIR
NEW

DEPARTURE

MRC
NORMA

HOFFMANN

TIMKEN
HYATT
TORRINGTON
SHAFER

SEALMASTER
•

KEYSTONE BALL BEARING END BELLS
•

BUNTING BRONZE BARS and BUSHINGS
-¥-

WHITNEY ROLLER CHAIN and SPROCKETS
•

GOODRICH "GROMMET" V-BELTS
•

NATIONAL OIL SEALS
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ROTRRV DRILLinG IRRCHIRES
FOR

•

BLAST HOLE DRILLING •
•

PROSPECTING •

REICH BROS. MFG. CO.
TERRE HAUTE, INDIANA

DESIGNERS
MINE
•

& BUILDERS OF

•

SPECIAL

HYDRAULIC
MACHINERY

•
•

Automotive Ignition Company
AUTHORIZED PARTS & SERVICE
ELECTRICAL

FILTERS

CARBURETORS

BATTERIES

MAGNETO

SMALL ENGINES

We maintain complete electrical service on

Automotive and Industrial equipment.
•

522 FRANKLIN STREET

PEORIA, ILL.
156
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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 right answers are not the
same today as whenyour equipment was new.
They're not the same asthey 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.

STANDARD OIL COMPANY
910 SOUTH MICHIGAN AVENUE, CHICAGO, ILLINOIS
157

60% STRONGER ...
ONLY 6% MORE WEIGHT

At Mo Additional Cod

ST6RLIRG
Round-Spoke
Balanced Design
Cast Steel Wheel

. . . Assures

Greater Mileage,
Lower Operating Cost

First in design — and first in service — Sterling cast steel precision
Balanced Design wheels now offers these PLUS FEATURES that mean
more profitable operation for mine cars:
•

Exclusive Balanced Design . . . reduces wear and tear on track,
cars and wheels, assures smoother transportation.

•

Withstands crushing force of over 150 tons.

• 60% stronger . . . 6% more weight.
• Solid castings . . . that mean higher quality, longer life.

STGRLinG ST€€L CRSTinG COfllPflnY
EAST ST. LOUIS, ILLINOIS
158

The mechanized mines

producing the
greatest tonnage at the

lowest cost per ton
are equipped with

ROBINS

MINE CONVEYORS
and HEWITT AJAX BELTS
The coal preparation plants having
made the lowest investment but are

still able to dewater sizes as small as

Y*" leaving as little as 12% surface
moisture are equipped with

Robins

Eliptex Dewaterizers

Like to have more information?

Write Dept IMI48
270 PASSAIC AVE., PASSAIC, N. J.

ROBINS CONVEYORS
DIVISION

HEWITT-ROBINS

INCORPORATED

402 W. Randolph St., Chicago 6, Illinois
159

FALK DRIVES
give maximum service
with minimum maintenance
You can dopcnd on Fait power transmission oquipmont
to givo long lasting . . . efficient service with loss main
tenance because thoy are engineered and built to with
stand ruggod mining conditions.

MOTOREDUCERS

Many Fait drivos have been in daily uso in mining in
stallations for 30 yoars or more with no serious sorvico
problems occurring.

Do suro to specify Fait equipment when you aro con

sidering replacement of existing equipment . . . new
plants . . . mill expansions or rehabilitation of inactivo
mines.

09%

&
"-m

STEELFLEX
COUPLINGS

Efficient, dependable
drives for conveyors —
screens — pumps — pul
verizers —

hoists —

blowers —

grizzly; and

compressors.

.. a good name in industry
THE FALK CORPORATION . . . MILWAUKEE, WIS.
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-just a Start with

and enjoy these Advantages!
— P^ C C I fi Kl

Originated by, developed and improved for over

> nri IV/FR Y

Deliveries are made more promptly than other-

• I^CWIV7I^I

40 Years byWILMOT ENGINEERING COMPANY.

wClilw EIV I

wise available by anticipation and prc-ordering
requirements.

£ C C D \l I f C
*••* * IwB

Engineering suggestions and assistance, backed

by a thorough understanding of mining require

ments is available for your present and proposed
installations.

KEYSTONE
DROP

FORGED

RIVETLESS CHAIN

STEELS •

CHROME

MANGANESE

The "Daddy" of ALL Rivetlcss Type Chains remains the leader through
design improvements made to meet changed and changing mining require
ments.

Write for Bulletin" C-502.

4(' M 1139 CLAYTONIA

1 tfiMifv*"

?£/£ U

J

ST. LOUIS 17, MO.

District Representative for:

WILMOT ENGINEERING COMPANY
HAZELTON, PENNA.
Sales Agent forPower Transmission, Material HandlingEquipment andSupplies.
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TWO GREAT

J&L PRODUCTS

Oes/gnedto he/p you
Cat Cost*
Heat-treated Jalloy plate is made for use in the mining
and quarrying industries where impact and abrasion
severely limit the life of ordinary steel. (Jalloy has a
yield strength and a Brinell hardness 3 times as great
as mild steel.) The result—Heat-treated Jalloy lasts 3-5
times as long as mild steel, yet costs only twice as much.
J&L Wire Rope is manufactured in a wide range of

sizes and constructions specifically designed to do the
job on every type of equipment and under all types of
operating conditions. The result—J&L Wire Ropes give
maximum service life.

We'll provide you FREE with detailed information on

both these great J&L products. Fill in the coupon now!

Tones & I.i . j!;!;n Stoel Corporation
490 Jonoi & Laughlin Building
FttHbuigh 30, Pa.

I am ioteiMrd in getting additional
Inlormahon on —

Jones &LaughlinSteelCdrporatidn
PRINCIPAL PRODUCTS:

leibin irnl fiaJnili, mi Millmi
ItlUiU firJMlll IM OTIICulor

mmJiaiimx l^i-liAiili mill).

HOI

j J&L JALLOY

POLLED AND COLD FINISHED

BARS AND SHAPES • STRUCTURAL SHAPES • HOI AND COLD
POLLED SIRIP AND SHEETS • TUBULAR, WIRE AND TIN MILL
PRODUCJS• "PRIClSIONBILT" WIRE ROPE • COAL CHEMICALS
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COMPANY

ADDRESS

D J*L WIRE ROPE

good/year
CONVEYOR BELTS

"More coal moves

on Goodyear belts

than on any other kind.'

THE GOODYEAR TIRE & RUBBER COMPANY, INC.
Mechanical Goods Division

Akron 16, Ohio
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MALINSKI TIRE SERVICE
MTs
Serving The Entire Middlewest
For

VULCANIZING - RECAPPING

COMMERCIAL

/V\ | ^ E

INDUSTRIAL

*

TIRES

*

MAIN PLANT

BRANCH

212-14 W. Wendell St.

Route US 51

Chicago 10, III.

Tamaroa, III.

Tel. Wh. 4 6198-99

Tel. 87-R2

Completely Equipped To Handle
All Sizes

On-Or-Off The Road Tires
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BEARINGS
The largest and most complete stock of coal mine
bearings in the Middle West.

Immediate Shipment from Stock

Direct Factory Distributors for
SKF

ROLLWAY

MRC

HYATT

TIMKEN

SHAFER

NEW DEPARTURE

FAFNIR

DODGE-TTMKEN

NORMA HOFFMANN

SEALMASTER

Ball and Roller Bearing
Motor End Bell

Changeovers
Oil and Grease Seals

Bunting Bronze Bushings
Stonewall Babbitt

Lubriko Bearing Greases

Ball Bearings Reground

TRUARC Retaining Rings

BERRY BEARING COMPANY
2635 MICHIGAN AVENUE

CAIumet 5-4050

Comp/efe Bearing Service
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CHICAGO

16

EXPLOSIVES

AND BLASTING SUPPLIES
TO

FIT ANY

COAL-MINING CONDITION

Dynamite
for Stripping

HERCULES

REPRESENTATIVES

•

Permissibles

W. D. Cashin
217 N. West Street

•

Wheaton, Illinois

A Complete Line of

R. R. Clayton

Blasting Supplies

6964 Clyde Avenue
Chicago, Illinois
Paul P. Eagan
243 Trask Avenue

Aurora, Illinois
L. F. Sereno
508 E. Main Street

Benton, Illinois

HERCULES POWDER COMPANY
332

S.

MICHIGAN

AVENUE

166

•

CHICAGO,

ILLINOIS

INDEX TO ADVERTISERS
A

Hotel Abraham Lincoln

30

W. D. Allen Mfg Co

46-B

Allen & Garcia Co

125

American Brattice Cloth Corp
American Car &• Foundry Co

103
If

The American Crucible Products Co

48-A

American Mine Door Co

62-B

American Steel &• Wire Co

85

A. J. Appuhn Co

71

Ashland Oil & Refining Company

115

Atlas Powder Company

10c

Austin Powder Co

121

Automotive Ignition Co

156-B
B

Barber-Greene

Co

"'

Barrett. Haentjens & Co
Bearings Service Company

51
48-B

Beck & Corbitt Co

79

Berry Bearing Co
Bethlehem Steel Corp

,

Bituminous Casually Corp

105
20
10

Bixby-Zimmer Engineering Co

32-A

Boston Woven Hose & Rubber Co
The Bowdil Co

130-B
50

Broderick & Bascom Rope Co

28

Bucyrus-Erie Co

107

Buettncr Shelburnc Machine Co

87
C

Carboloy Department of General Electric Company
Cardox Corp
Central Mine Equipment Co
Centrifugal & Mechanical Industries, Inc
Chain Belt Company

118
120
4
70-B
'4-*

Chase Welding Supply Co
Chicago Perforating Co

134-A
32-B

Chicago Pneumatic Tool Co

Ifl

Chicago Tire & Rubber Co
Chicago Tube & Iron Co

37
38

Cincinnati Mine Machinery Co

49

Clarkson Mfg. Co

6

Coal

4

Age

Coal Mine Equipment Sales Company

131

Columbia Quarry Co

'-

Commercial Testing & Engineering Co

2_

Henry H. Cross Co

°3

Cummins Diesel Sales Corp. of 111

23

Cutter Bit Service Co

'^
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D

The Davies Supply Co

132-A

Kelson L. Davis Co

89

The Deister Concentrator Co

29

The Denting Co
Denver Equipment Co
Diamond Supply Co., Inc

52-B
141
40-A

Dooley Bros

81

Dravo Corporation
Duncan Foundry Sz Machine Works. Inc

55
3')

E. I. duPont deNemours & Co

74

Duqucsne Mine Supply Co

26-A

Du Quoin iron &• Supply Co., Izic

93
E

Egyptian Powder Co

86-A

Egyptian Sales Agency
Egyptian Tie & Timber Co

94-A
76

The Electric Storage Battery Company
Ensign Electric & Mfg. Co
The Equitable Powder Mfg. Co

108
95
88-B

Henry O. Erh

88-A

The Euclid Road Machinery Co

96

Evansyille Electric & Mfg. Co

54
r

John Fabick Tractor Co
The Falk Corp
Firth Sterling Steel & Carbide Corp
Fitz Simons & Connell Dredge & Dock Co
J. H. Fletcher & Co
John Flocker & Co
L. B. Foster Co
Eraser Label Co

152
160
133
134-B
56
57
....148-A
104-B

Funk Forging Co

qO-B
G

The Garlock Packing Co

116-A

General Electric Co
C. F. Gharst Supply Co
Gibraltar Equipment & Mfg. Co
Giles Armature & Electric Works

97
j^
135
80

Goodman Mfg. Co

01

The B. F. Goodrich Co
The Goodyear Tire & Rubber Co., Inc

99
163

Gould National Batteries, Inc
Graybar Electric Co., Inc
Grecnsburg Machine Co

*

Grinnell Co

168

99
H(,
g6_p

-9 ,5

II

VV. M. IInks Company

109

II. II. I lalliday Sand Co

42-A

I[amilton Rubber Mfg. Corp
Hanselinan Tire & Indus!. Supply Co

58
119

lirad Harrison Co
Hawkins Electric Co

136-A
116-B

Ilazard Wire Rope Division
Helwig Co

127
42-1!

IIcndricb Mfg. Co

25

I [erodes Powder Co

166

Hockaday Paint Co

94-B

Robcrl I lolmes S: Bros.. Inc

90-A

Hulburt Oil & Grease Co

1

I In wood-Irwin Corporation

26-R
I

Illinois Bearing Co
Illinois Powder Mfg. Co
Irwin Foundry & Mine Car Co

62-A
100-A

60-A
J

The Jeffrey Mfg. Co

153

Johnson's Industrial Supply Co

148-B

W. A. Jones Fdry. & Mch. Co
Jones & I.augldin Steel Corp
Joy Mfg. Co
J. R. Engineering Co

139
162
33-36
137
K

Win. Keene Truck Service, Inc

44-A

Kennamclal, Inc

'•>

I). 1). Kennedy. Ine
Kennedy-Webster Elect. Co
Kensington Steel Co

61
44-B
128

Klein Armature Works

46-A

[Coppers Co., Inc., Wood Preserving Div
K. W. Battery Company

0
59
L

Lee-Norse Co

63

The I.eetonia Tool ( ompany

10G-L

A. Leschen & Sons Rope Co

64

Link-Belt Co

13
M

Maewbyte Co

6S

Malinski Tire Service
The Marion Power Shovel Co
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McLaughlin Mfg. Co.. Inc

100-15

The McNally-Pittsburg Mfg. Corp

11

Mechanization Inc
Mine Safety Appliances Co
\V. H. Miner, Inc

5
19
24-A

Mines Engineering Co

78

Mineweld Co
Mining Machine Parts, Inc
Mississippi Lime Co
Morris Machine Works
Moscbach Electric & Supply Co

144-B
16
66
142
41

The L. E. Myers Co

........136-B

N

Nail City Bronze Co
National Electric Coil Co

120
67

National Malleable & Steel Castings Co
National Mine Service Co
Neinian Bearings Co
N. O. Nelson Co

147
82
122-A
106-A
O

Oberjuergc Rubber Distributing Co

68

Ohio Brass Co
Ohio Oil Co
The Okonite Co

53
101
HI
P

Paris Manufacturing Co

140-B

Patten Tractor & Equipment Co
Peoria Tractor & Equipment Co

154
43

Henry A. Potter Supply Co

69
..144-A
138
14
45

Pioneer Rubber Mills
Power Transmission Equip. Co
Productive Equipment Corp
Frank Prox Co.. Inc
R

Raybestos-Manhattan, Inc
Reich Bros. Mfg. Co
Revere Electric Supply Co
R-.T Bearings Corp
Roberts & Schaeler C
Robins Conveyors
Jobn A. Roebling's Sons Company
Rome Cable Corp
Joseph T. Ryerson & Son, Inc

8
156-A

7Q.,\
135
98
139
2!
12q
112
170

s

Simplex Wire & Cable Co
Sligo, Inc
Socoiiy-Vacuum Oil Co
Solvay Sales Div
Standard Oil Co. (Indiana)
Stephens-Adamson Mfg. Co
Sterling Steel Casting Co
Supplies, Inc

113
102
143
132-B
157
7
158
52-A
T

The Tamping Bag Co

27
90-B
12

Tcmplcton, Kenly & Co
Timken Roller Bearing Co

Bertram! P. Tracy Co
The W. S. Tyler Co

124-A
130-A
U

Union Wire Rope Corp
United States Rubber Co

'7
145

The Upson-Walton Co

114

Utility Mine Equipment Co

47
V

Van Horn, Jack P
Vascoloy-Ramet Corporation

161
150

Victaulic Co. of America

123

Viking Machinery Sales Corp

104-A
W

The Watt Car & Wheel Co

Webster Manufacturing, Inc

17
140-A

Wedge Wire Corp
West Virginia Steel & Mfg. Co
Wcstinghouse Electric Corporation

122-B
2
60-B

Kirk White Chemical Co
I. B. Williams & Sons

124-B

18

Wilmot Engineering Co
Wyoming Tie & Timber Co

1"'

84
Y

Jos. H. Yerkes 8: Co

24-B
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