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ILLINOIS MINING INSTITUTE

BOAT TRIP AND ANNUAL SUMMER MEETING

June 22, 1946

The 26th Annual Boat Trip and Summer Meeting of the Illinois
Mining Institute convened at ten o'clock, A.M., aboard the Golden Eagle
on the Illinois River, Saturday morning, June 22, 1946, with President
Joseph E. Hitt, Walter Bledsoe & Co., St. Louis, Missouri, presiding.
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President Ilitt: Gentlemen, there are three or four fellows still asleep
but we decided not to wait for them. We are going to attempt to make
this meeting just as streamlined as we can so it won't last too long and
won't tire any of you.

We have adopted another innovation. Not only will the meeting be
short this morning but there will be no afternoon meeting. We have
been working pretty hard and didn't come down here for a lot of con
centrated study, so this afternoon there will be no meeting. This will
constitute the whole day's proceedings. (Applause.)

We have been holding these trips now for twenty-eight years. There
have been twenty-six trips, but twenty-eight years ago we enjoyed our
first trip. We had a little over a hundred and fifty reservations and it
reached the point where we had to ask the companies that had been
sending three or four fellows to the meeting to try to confine their repre
sentatives to two each.

Then when all this chaos came up in connection with getting our
mines started and studying, analyzing and fitting in this new scale of
wages for us we commenced to get cancellations because they couldn't
come.

The government also served notice to us that under their new regula
tions we couldn 't take over one hundred on the boat so it was right up
our alley; just what we wanted. We have about a hundred on this trip
and that is the capacity of the boat under the new regulations, so it has
worked out fine, although we are sorry we couldn't have accommodated
the hundred and fifty.

We had things arranged to take care of a hundred and forty. We
expected to accommodate 140 this year but, when the things I spoke of
arose, we were reduced to this sizable crowd. However, it makes it com
fortable for all of us.

Then in addition to that, as I have told you, we decided to streamline
the whole day's session and confine it all to a morning's session. Now
because of that and because we are going to streamline it and are going
to make it fast, I am going to ask you all to give us undivided attention
as much as you can so that the meeting will move along rapidly.

The program is short. We are going to have a talk by Claude Chap
man, of the Bituminous Casualty Corporation, on "Haulage Safety in
Bituminous Mines." We will have a paper by Ray Bridges, of the
Southwestern Illinois Coal Corporation, for which company he is com
bustion engineer and chemist, on the "Washing Phase of Coal Opera
tions." Then a paper is to be read that was written by James Hyslop,
who used to be associated with my company but who is now vice president
and chief operating officer of the Hanna Coal Company in Ohio.

That, aside from a few extemporaneous remarks, of which there may
be only two or three, will constitute our whole program and we ought
to get through with it very quickly. (Applause.)

We will start the program with Mr. Claude Chapman of the Bitu
minous Casualty Corporation, Peoria, Illinois. (Applause.)

Our Advertisers are selected leaders in their respective lines.



14 l> II 0 C E E DINGS OF T If E

HAULAGE SAFETY IN BITUMINOUS MINES

By CLAUDE CHAPMAN
Bituminous Casualty Corp., Peoria, 111.

The coal industry in 1945 produced 630,615,000 net tons of coal, with
a fatality rate of 1.72 per million tons, which is a reduction from 1.91
per million tons in 1944. This is indeed remarkable, since it is the lowest
fatality rate of any year in a continuous series of annual statistics on
coal mine injuries extending hack to the early 1870's.

The greatest progress in safety during the past year is indicated in
major disasters, falls of roof and coal, and electricity. Statistics pro
vided by the Bureau of Mines which was published in the February
1946 issue of Coal Age indicates that 231 fatal accidents occurin'g dur
ing 1945 were caused by underground haulage in the bituminous and
anthracite coal mines of the United States. This is unfavorably above the
ten (10) year average of 221 fatalities in underground haulage in coal
mines in the United States during the period of 1930-1939.

Data on non-fatal accidents occurring during 1945 in coal mines due
to haulage could not be obtained by the writer. However, it is reasonable
to suppose that the 1945 non-fatal accident rate in mine haulage is near
that of the 10-year average of 13,111 occurring in this classification
during the years 1930 through 1939.

In preparation of an informative paper on the subject of haulage
accidents it is necessary to obtain information regarding past experiences
of the cause of underground haulage accidents in previous years, in
order to arrive at some logical conclusion regarding what may be done
in a practical way to eliminate, so far as possible, accidents to under
ground workers from hazards incident to transportation. A review of
available accident statistical records on underground haulage indicate
that approximately 44% of all fatal and non-fatal accidents resulting
from haulage are caused by workers being struck, run over, or squeezed
between cars or locomotives. Such accidents occur while coupling, pulling
or pushing cars, switching, or spragging or blocking of cars.

Second highest cause of haulage accidents arc those that are injured,
or killed as a result of being squeezed between car and rib, timber, or
roof. This type of haulage accident accounts for approximately 23% of
both fatal and non-fatal accidents resulting from haulage in the coal
mines of the United States.

Derailments and rerailing of derailments account for approximately
11% of haulage injuries, which when added to the first two given causes,
represent 78% of all mine transportation accidents. Other causes, such
as lifting, pulling or pushing ears manually, animals on haulage, run
away cars on dips or slopes, etc., are responsible for the remaining 22%
of the accidents.

I wish to call your attention to the fact that injuries sustained while
coupling, during the 8-year period 1930-1937, and included in the first

Mentioning this publication when ivriting Advertisers puts friendship into business.
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two principal causes ofunderground haulage accidents, represent 19.68%
of all accidents in this classification.

The classified percentages on haulage accidents contained in this
paper are taken from statistics compiled by Mr. C. L. Lutton from
Bureau of Mines bulletins captioned "Coal Mine Accidents" for the
years 1930-1937 inclusive, and published in the proceedings of the
Thirty-Second Annual Convention of the "Mine Inspectors' Institute of
America," held in Blucfield, West Virginia, in 1941.

Haulage safety begins at the mine entrance, which may be a shaft,
slope, or drift opening. Accidents resulting from failure of shaft hoist
ing equipment are relatively fewer than other phrases of transportation,
but they also can be more serious. When a cage drops, or is pulled up
and dumped with men on it, or a man falls into a shaft, the results
usually arc fatal or serious to all persons involved in the accident. In
obtaining maximum safety at shaft operations it is necessary that good
equipment be used and maintained in top condition, including safety
catches, bonnets, bridle chains, handholds, and enclosed sides on cages,
safety platforms and railings, proper fencing of shafts, control of access
to shaft landings by safety gates and attendants. Good signaling equip
ment and regular inspections of ropes and equipment condition are
among approved safety measures. Regular inspections of shaft timber
ing, including guides, should be made. Hoist controls, overwind, speed
limiting devices and brakes should be maintained in good condition.
Engineers should be experienced, safe, and certified.

Slope hoist accidents result principally from equipment failure, lack
of proper and effective safety devices such as drags, derails, stops, safety
chains, and unsafe practices. Hoists should be in good condition, includ
ing brakes. Slope tracks should be maintained in good condition and
equipped with derails. Refuge holes or places of safety should be pro
vided at slope bottoms, and conveniently located so workers or others
at this location can retreat to these places of safety while cars are in
motion on slope. Where men are lowered or hoisted on slopes, mantrip
cars of strong safe design should be used that are provided with safety
chains or automatic stops. Rope car fastenings and hitching devices
should be of safe practical design and of sufficient strength to provide a
favorable factor of safety. Where hoist slopes are also used as a travel-
way, the manway should be separated from the hoisting compartment
by a substantial wall or railing. Material service tracks entering slopes
should he provided with stops or derails to prevent cars from running
away down slope. Good equipment regularly inspected and maintained
in good condition, combined with enforcement of practical safety rules,
and safety devices are the main requirements in attaining slope hoist
safety.

Unfavorable clearance is a contributing factor to many, and the
direct cause of a great part, of all haulage accidents. It is necessary that
careful consideration he given to clearances in the drawing of mine plans
to obtain maximum safety under the existing natural conditions. Con
version from hand loading to mechanical loading, which included the
installation of larger capacity mine cars, presents varied and difficult

Establish your identity— mention this publication when dealing with Advertisers.
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clearance problems in many older mines, and the cost of providing
adequate clearance is sometimes prohibitive. Good clearance is desirable
on both sides of haulage tracks, however, this is not practical in all mines.
Where clearance is restricted to one side of the track it should be always
located on opposite side from trolley wires, with ample room to permit
moving equipment to pass a person at any location, and supplemented
with unobstructed refuge holes at regular intervals. Where roof condi
tions require extensive timbering along haulage, all timbers should be
set so as to provide the greatest track clearance possible, cross bars
should be hitched into the ribs where practical and where legs tire used
as cross bar supports they should be recessed into the ribs at switches
and at all other locations where clearance is limited, to eliminate derail
ments knocking out timbers, which usually causes injury to haulage
crews, loss of production, and equipment damage. Good clearances
should be provided in the vicinity of all track switches, partings, man
trip stations, and at other extensive switching locations.

Poorly maintained track and equipment result-in frequent derail
ments, with the resultant exposure to hazards connected with derail
ments. Mine track should be of sufficient size, well laid and maintained.
Steep grades and dips should be eliminated or modified so far as practical.
Curves and turnouts should be installed so as to permit safe passage of
equipment as reasonable speed. All track switches should be provided
with automatic or parallel switch throws located on the clearance side of
roadway. Haulage should be well lighted, especially at dips, switches,
turns, and other dangerous places. Safety devices such as derails, car
stops, and car blocks of safe design should be provided at all needed
locations.

In promotion of haulage safety it is imperative that locomotives be
provided with good brakes, well protected ample size decks on each end
for the operator and the trip rider or snapper, anti-climb bumpers, gongs
or signals, and good headlights. Auxiliary equipment should include
rerailing devices and a jack on each unit. Mine cars having defective
brakes, damaged or projecting broken parts, flat or worn wheels should
be immediately taken out of service and repaired. At many mines the
transportation equipment is old, having couplings and bumper design
that is unfavorable to safety. In such cases safety rules should govern
closely hazards involved in the use of the particular equipment.

To safely control movement of trips in avoiding collisions between
trips, cars or locomotives, and other equipment, it is necessary that a
dispatcher or a signal system that automatically keeps motormen off
sections of track where other equipment is operating, be provided. A
light or marker should be used on the last car of all trips. Rules govern
ing the size of trips should be made and enforced so that trips can be
safely controlled, and also regulations regarding safe distances for
following trips or locomotives.

Some of the most common unsafe practices in mine haulage are
coupling from the inside of curves, riding on ears being pushed, riding
front end of locomotives or other equipment, jumping off in front of
moving equipment, and running in front of trips or locomotives to throw

Advertising in this volume makes it possible to print it. Patronize our Advertisers.
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switches, etc. There are many other hazardous conditions that are not
included in this paper which are incident to prevailing natural conditions
and types of equipment used which should he fully governed by practical
safety rules. The responsibility of preventing and correcting unsafe and
improper practices and conditions is vested entirely in management, and
favorable accomplishment can be obtained tbrough engineering revision,
instruction and appeal, personnel adjustment, and discipline.

To accomplish a reduction in haulage accidents or general mine safety
it is very important that the sincere desire and initiative for improve
ment to safety originate at top executive of the company, and be reflected
down through management and supervisory forces to the rank and file by
educational programs and by company sponsored safety meetings.
Previous accident experience records should be carefully studied, and
investigations made of all accidents to determine the causes so that cor
rective measures can be applied. Xo safely program is complete without
the adoption of practical safety rules covering unsafe practices and
operating procedures. Money carefully spent to advance the cause of
safety will be returned many-fold in the saving of human lives, prop
erty, through increased production, efficiency and general morale.

(Applause.)
* # *

President Ilitt : I don't think this paper will call for a lot of discus
sion. We all must agree that everything Mr. Chapman has said is true.
If someone does want to say anything we will be glad to hear from him.
We assure you, Mr. Chapman, that your paper is very much appreciated.

You gentlemen all know probably that there has been a gas hearing
in St. Louis. The Mississippi River Fuel Corporation is attempting to
increase considerably its facilities for moving gas into St. Louis in
competition with coal.

The Federal Power Commission is holding these meetings. They
adjourned yesterday until July S, but they have been in session now for
two weeks. There are some things in connection with the meeting that
I think are worth mentioning in passing.

The coal men's end of it was handled by Richard F. Wood, Com
missioner of Belleville Fuels, and the Fifth and Ninth Coal Traffic
Bureau. Since Mr. Christiansen and Mr. Stadell couldn't be there, he
not only represented the above organizations but also the traffic bureaus,
represented by Mr. A. J. Christiansen for Northern Illinois and Mr.
Stadell for Southern Illinois.

1 have a very brief memorandum that I wrote last night after talking
with the representative of the National Coal Association — attorney
George Horning. They all agreed that this hearing, out of some twenty-
six held along similar lines, was the most thorough and the best one.
It brought out more information, more real data, than they had ever
gotten from the other meetings. For this they give the credit to Dick
Wood hecause he had prepared the data that enabled them to proceed.

They don't expect to win this case here but they do think they have
made a good enough ease so they can take it. into the courts and have
the gas expansion stopped here by injunction or in some otber manner.

Our Advertisers, who make this volume possible, will appreciate your inquires.
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This hearing conducted the past two weeks in St. Louis on natural
gas, arose out of application by the Mississippi River Fuel Corporation
to extend its present facilities by looping its pipeline between the gas
fields in Louisiana and St. Louis, so that by increased pressure the
present delivery of natural gas to the St. Louis area would be increased
Irom 1:3:1,000 nief per clay to 18:1,000 mef per day.

This estimated increase in delivery of natural gas, provided the entire
increase is used to displace coal, would displace approximately two
thousand tons of coal per day. In addition to this displacement, the
elimination of the gas-coke plant in St. Louis would cause the loss of
about a thousand tons per day Eastern (coking eoal) which is being
delivered to St. Louis for gas-making purposes.

That doesn't mean an additional pipeline. It means they are going
to increase the capacity of the present line by using the methods in
vogue for increasing pressure. The application was opposed by several
representatives of various coal factors plus gashouse workers, mine
workers and railroad unions. The Union Mine Workers were represented
by Robert Allison, and the Progressives by C. C. Dremmen. Both of
these men were very helpful.

In this case the National Coal Association was represented as stated
above, by George Homing, Jr., of Washington, D. C.; Illinois coal was
represented by R. F. Wood in behalf of Belleville Fuels, and the Fifth
and Ninth Coal Traffic Bureau. Also in the absence of Messrs. Stadell
and Christiansen, he represented the Central Illinois Coal Traffic Bureau,
the Illinois Coal Traffic Bureau, the Northern Illinois Coal Trade Asso
ciation and the Middle States Fuels, Inc., so Wood represented the coal
interests of the entire state.

After ten days' hearing conducted by the Federal Power Commission,
the hearing was adjourned on Thursday evening to Monday, July 8,
1946, at which time the hearing will re-open in St. Louis for the cross
examination of thirteen witnesses for the applicant, who were held over
for further interrogation.

During this hearing, coal representatives were able to procure from
Mr. Ben C. Comfort of the Mississippi River Fuel Corporation, and from
Mr. Robert Otto of the Laclede Gas Company, the astounding admissions
that they sold gas to the industrial users in St. Louis and St. Louis
Metropolitan area at a price established after determination of coal
prices to industrial users and at a point which "undershoots" coal prices.

This was done in order to take business away from the eoal companies.
In other words, they had never been able to get in these hearings the
evidence that the price was based entirely upon tbe selling price of coal
and that their gas rates were based on that factor.

This is the first admission of the kind that coal attorneys have been
able to develop in any record of some twenty-five or thirty gas hearings
which have been conducted during the past year.

That, is not for the entire gas line but just the increase and also it
would displace a thousand tons a day of Eastern coal, coking coal, so we
can see what a tremendous factor gas is going to be in competition
with us.

OurAdvertisers make it possible to publish.this volume —give them a "break."
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It is a thing with which we are confronted more than ever now because
of the exorbitant increases in the price of coal. I thought it well to tell
you this story because the hearing is very important and it is being well
handled by the various interests for account of the eoal industry.

The next paper is the "Washing Phase of Goal Preparation." This
paper will be read by Ray Bridges, who is a preparation engineer and
chemist for the Southwestern Illinois Coal Corporation, of Percy, Illinois.

When you see Ray you will notice his miner's haircut, hut I want
you to be assured that he is a graduate of the University of Michigan
and he acquired that haircut after he began to associate with the miners
down in Southern Illinois. Ray Bridges. Ray, I apologize for that
allusion to your haircut. (Applause.)

Mr. Ray Bridges (Southwestern Illinois Coal Corporation, Percy,
Illinois) : 1 am glad I have hair to cut anyway. Now that we have settled
that question about the haircut, 1 will start in with this paper.

Our Advertisers are selected leaders in their respective lines.
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WASHING PHASE OF COAL PREPARATION

By RAY BRIDGES
Southwestern Illinois Coal Corp, Percy, 111.

Coal preparation covers a diverse and interesting field of endeavor,
including face preparation, pre-wash treatment, washing, size prepara
tion, dewatering, drying, coal surface preparation, and other subjects
that might be added.

In selecting for a subject, "The Washing Phase of Coal Preparation,"
I was actually boasting somewhat. My actual experience is limited
entirely to work with the Baum type jig and washing of 111. Nos. 5 and
(i seams of coal. However, at the time it sounded like a good title, so now
we're stuck with it.

The Elements of the Washing Phase

The elements of the washing phase of coal preparation are stated as
follows:

1. The washing machine.
2. The washing medium.
3. -Materials to be washed.
4. Forces involved in the washing process.
5. Time.

The Washing Machine

The washing machine concerned in this discussion is the Baum type
jig. The distinctive feature of this jig is that the pulsations of water
are produced by compressed air, being admitted and exhausted on one
side of a U-shaped chamber. On the other side of the U-shaped chamber
near the top is a perforated bed plate through which water is forced into
the interstices of the solids lying immediately above the bed plate. The
second element of the jig is the air valves above each sealed chamber.
Their function is to admit and exhaust the compressed air to and from
the surface of the water in the sealed chambers, thus producing the
pulsations of the water through the bed-plate and the bed of coal-solid
particles. The third element is a refuse ejector or gate at the end of
each washing compartment which functions to eliminate surplus refuse
from the washing compartments. Suitable draws or elevators reach into
the bottom of the U to remove the rejected solids from the washing sys
tem. The fourth element is an automatic control device in the form of a
float immersed in the jig bed. The.float is simply a large hydrometer
that measures the specific gravity of the solids-coal-water mixture at a
selected level in the jig bed. As the specific gravity rises and falls the
float rises and falls, thus affording a linkage between the float and some
device suitable to actuate the refuse ejectors at the end of its respective
washing compartment. When this linkage is properly fixed the float
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is a good and faithful servant, maintaining the density stability of the
jig within satisfactory limits.

The Washing Medium
The choice of washing medium is more or less fixed once the choice

of machine is made. The great majority of washers use a combination
of water and solids as a washing medium. Fewer machines use air and
solids. Recently we have seen the advent of the heavy media washer
where the density of the media is increased to somewhat near the density
of the end-point wanted in the solid separation. In this machine the
effect of the solids as an integral part of the washing medium is held
at a minimum.

Materials To Be Washed

There are two main considerations concerning the materials to be
washed, (a) Density Consist, (b) Size Consist.

(a) Bituminous coal is found to occupy a density range that is rather
wide compared to pure materials, yet the range is sufficiently narrow-
to permit its efficient washing in rather large tonnages. Coal in its purest
form and lowest ash content is found at about 1.26 or 1.27 specific
gravity, gradually rising in impurity and ash content so that by the time
the particles pass 1.60 to 1.65 they are so banded and the ash content
so high that they are not included in the marketable product. The
average density of Randolph Co., 111., No. 6 seam coal being delivered
to the jigs varies between 1.37 to 1.39, depending somewhat on the
moisture content and the amount of high density material being
recirculated in the washing circuit. The average density of the washed
product is "found between 1.34 and 1.36 when reduced to moisture condi
tions comparable to the feed. The density of the rejected materials varies
over a considerably wider range depending upon the type of impurity
redominant, average density falling from 1.90 to 2.80.

(b) Size consist is a major factor in gravity concentration. As the
average diameter of the particle decreases the surface per unit of mass
increases. The specific surface per unit of mass is stated in the following

6
formula as Sw equals in which Sw equals surface per unit weight;

pd
p equals the particle density: d equals the particle diameter.

The dynamic behavior of the particle is affected by its fineness in the
following manner. It assumes a false density when immersed in liquid.
The fact that the apparent density of the particle becomes less as its
Surface . . .

ratio increases is shown by the decrease in the terminal settling
Mass

velocities of particle of like true densities hut smaller diameters. The
increase of surface causes a higher viscosity in the bed of water-solids
due to the added surface presenting friction in the intersticial areas.
Trnexler and his co-workers were led to the conclusion that "viscosities
of a given liquid-solid arc inversely proportional to the average void
diameter of the dispersed solid and the percentage of voids represented
by the volume per cent of the liquid present in the mixture."
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Another important observation to be made relative to size in con
sidering gravity concentration is that particles of a relationship such as
d, s, — p*

cannot be separated in any one constant velocity of current
d2 s1 — p
unless the ratios of their diameters are greater than 4.3 to 1. This tact
is readily understood if one studies the lifting velocities of various sizes
and shapes of particles over a range of densities. However, further
analysis of this problem reveals that the ratios also increase if the density
of the medium is increased. If the density of the medium be increased
to the density end-point of the solid separation, the size range of the
less dense particles that will separate becomes infinite. This principle
is used in the laboratory in obtaining float-sink data for preparing wash-
ability curves of the coal. This is also the underlying principle of the
heavy media washer.

Forces Involved in the Washing Process

The forces involved in gravity concentration are complex and so far
I have found no complete set of answers to the many problems involved.
There are some general statements that may be made without too much
contradiction. For want of a better way of putting it T am going to
(piote Mr. B. D. Thomas, physicist of Battelle Memorial Inst., "The fol
lowing types of forces may be distinguished as acting on the particles:
(1) The forces of gravity which act on every particle in the system in
relation to its mass." This force is designated as mg and is acting down
ward. " (2) Buoyant forces which arise from force of gravity acting
on the fluid." This force is designated as vpg, in which

v, equals the volume of the particle
p, equals the mean density of the bed and
g, equals the force of gravity (32.17 f/sec.)

In direction it is found to be an upward force. " (3) Forces of resistance
arising from the relative motion of the particles and the fluid, including
forces resulting from interaction with neighboring particles through
the medium of the fluid." This force is designated by the letter F, and
is also found upon inspection to be an upward force.

From the statement of the principle classes of forces several other
general statements of fact may be made. If we refer to the mixture of
the liquid-solid in the jig as the bed, it occupies volume and has mass as
a unit and like any other unit which has mass and volume that can be
mathematically described we are at. liberty to assign a density equal to
its mass/volume. It is important to note that this density is true only
when the solids and water are at rest and no forces are being exerted.
It is also important to notice that this is the lowest density obtained in
the washing process. As extraneous forces in the form of intersticial
pressures of the washing mediaare introduced into the bed higher density
conditions pursue as particles are suspended in the media.

* d, equals diameter; s, equals specific gravity of the particle; p, equals the specific gravity
of the medium.
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Let us consider the solids portion of the bed. We find it consists of
particles of coal and impurities of various sizes, shapes and varying
densities comprising the coal seam. We also find another characteristic
of the particles not usually regarded:—that no matter how you pack
them together they still contain open spaces in the packing which are
variously called voids or interstices.

As the solid particles arc placed at random in the washing media
they will fall in a manner described by Arcimcdcs, Newton, Stokes,
Rittinger, et. ah, until they have either displaced a volume equal to
their mass, or until they both have displaced their volume and used up
the kinetic energy potential which is theirs due to position and density
differential. This kinetic energy potential is absorbed by the washing
media and is manifest in the form of turbulence or rising currents of
water with pressures equal to the loss of relative density of the surround
ing particles. The kinetic energy potential that may be transformed into
pressure forces is found by inspection to be the particle density minus
the media density. In the ease of a particle of unit volume 1, density
1.35 and with the washing media' at 1.0 the potential kinetic energy
becomes .35 while the 1.0 fraction left to the particle is absorbed in the
media in the form of an increased height of the column of liquid due
to displacement. The portion of the bed into which this energy-force
conversion is confined is the interstices of the solids, which is nominally
filled with the washing media. The tendency for all objects to come to
rest at a point of lowest potential energy causes an interchange of kinetic
energy for position in which the liquid is forced through the interstices
with a potential energy of the apparent density of the solid minus the
apparent density of the media, until the difference equals 0. This force
is dissipated in the form of velocities in the liquid. The magnitude of
the velocities depends upon the volume of the interstices compared to
the expended portion of the potential of the particles, suspended in the
washing media. If the volume of the interstices is large the velocities
created will be low; if their volume is small, the velocities will be high.

For maximum size range separation ii has been shown that we need
to keep the highest density washing medium. We reach this point when
the volume of the interstices is at the lowest point that can be reached
with a packing composed of the size range being washed. If, when the
liquid is forced into the interstices with suitable velocities to bring the
particles into a better condition in the bed, we find that we have enough
mobility for the coal and refuse to be transported, we have accomplished
and end worth while. If the mobility of the bed is too low the volume of
the interstices must be increased at the expense of the range of sizes
being washed.

Time

Being a constant, the element of time is best reflected in the many
variables found in the force-density-velocity relationships, utilized in
the gravity concentration of particulate matter. However, the element
of time enters directly with those machines where intermittent upward
and downward velocities of the media are used. By judicious timing of
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the pulsion and suction intervals the forces arising from densities and
velocities may be controlled to some extent.

In conclusion I would like to quote Mr. Thomas again. He says, "It
may be admitted that theories of gravity concentration are in a some
what unsatisfactory state. Speculation regarding a single sphere moving
slowly in an ocean of infinite extent is unlikely to appeal to an operator
who may be faced with a water shortage and who may be impelled to
point out that no concentration problem exists if one is dealing with only
a single particle. The only reply to this objection is that attempts to
understand the principles involved may lead to new improvements in the
ancient art."

(Applause.)
• •

President Ilitt: Mr. Bridges' comback after my vulgar reference to
his haircut when he retaliated with a vulgar reference to our bald heads
convinces me that while his knees may have been knocking together as
he admitted, his head didn't cease to work. Then, too, it brought from
Mr. Schonthal the suggestion that the snappy comeback of his might
mean that he is either a relative of Senator Styles Bridges or of Harry
Bridges. (Laughter.)

Now that was a fine talk, gentlemen. It was technical necessarily and
it seems to me it should bring some discussion or suggestions from you
gentlemen here who are washing coal; or, at least, some questions that
you may want to ask Mr. Bridges that have not been covered by his paper.

Mr. Edwin H. Johnson (Republic Steel Corporation, Cleveland,
Ohio): I would like to ask Mr. Bridges one question: I would like to
ask whether this heavy media has been used successfully in washing coal
in the bomb jig?

Mr. Ray Bridges: I am afraid 1 might have given the wrong impres
sion. Water and solids are the only thing I know of that you use in the
bomb type jigs. However, the density in a bomb type jig is higher than
you normally expect from the relative amounts of water and solids that
are in there.

The point I tried to make was the rising currents of the water have
a tendency to increase the velocity. It is not like the heavy media wash.
The heavy media wash is a wash in which commercial preparations of
heavy density liquids are put into a box and the coal is separated on the
heavy medium, heavy liquid medium. Uo you see what I mean?

President Ilitt: I sell the coal that Bridges produces. I am either
convinced that he has a good washer or that he can operate any washer
successfully because he does a good job. Does anyone else have any
remarks to make or any questions to ask. Is that all ? Thank you, Mr.
Bridges, for your fine paper . (Applause.)

I should have stated in the beginning that in the effort to streamline
this meeting we didn't call the roll, but it is right on the wall out here
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back of the office. There is a list there of those present and anyone can
examine that and pick out the fellow they want to meet.

That was done in order to save time. I should have announced, too,
that our fall meeting is to be at the Abraham Lincoln Hotel, Springfield,
Illinois, on November 15. At last year's meeting we had six hundred
registrations, which was a record. It was the biggest we ever had and
we are hopeful that we can do at least that well this fall.-

You will have an announcement in due time of this meeting but I
am just telling you now so you will know this far in advance. On the
next day, Saturday, November 16, Ohio State plays football with Illinois
at Urhana. That is on Saturday following the meeting and as heretofore
tickets for that football game will be available upon application from
you to the University of Illinois.

Mr. J. A. Jefferis .(Illinois Terminal Railroad Company, St. Louis,
Missouri) : I understand the committee for entertainment is sort of
working or is already working on that and anyone who misses that meet
ing is going to miss one of the best they have had for many years.

President Hitt: We are attempting to prepare a.good program. We
have an outstanding speaker for the meeting.

Now the next paper was written, as I explained a little while ago,
by James Hyslop, vice president in charge of operations for the Hanna
Coal Company. This paper was read before the annual meeting of the
American Institute of Mining and Metallurgical Engineers at Chicago,
Illinois, on February 20, 194G.

Jim couldn't be here today. I read this paper for the first time this
morning and I enjoyed it. T don't know whether or not you will enjoy
it when I read it to you, but 1 am sure you would enjoy it if Jim were
here to read it himself, which he would have liked to do.

It is not very long and to me it was very interesting. His subject,
as I think T told you, is "Psychological Factors Affecting Mechanized
Mining Efficiency."

(President Joseph E. Hitt then read the paper prepared for presenta
tion by Mr. James Hyslop, Vice-President in Charge of Operations,
Hanna Coal Compain-, entitled, "Psychological Factors Affecting Mech
anized Mining Efficiency.")
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(A paper read before the annual meeting of the American Institute of Alining and
Metallurgical Engineers at Chicago, III., February 20, 1946)

PSYCHOLOGICAL FACTORS AFFECTING

MECHANIZED MINING EFFICIENCY

By JAMES HYSLOP

Vice-President in Charge of Operations, llamia Coal Company

St. Clairsville, Ohio

Mechanization of American coal mining has made, as is still making,
rapid progress. No one needs to waste time stating its merits. Economic
pressure will compel the abandonment of manual methods in coal pro
duction wherever mechanization is physically possible. Economic pres
sure will also provide the incentive needed to insure progress in the
improvement of machines and mining systems. I submit, however, that
it is entirely possible to make very rapid progress along strictly tech
nological lines and at the same time to make much slower progress in
approaching maximum productivity and efficiency. As a background for
what I have to say, I wish to raise the question — how efficient are our
mechanized mines, and to what extent is productivity affected by the
mental attitude of management and workers?

The output of any piece of mining equipment is controlled by
psychological factors. The work attitude of the machine operator and
the other workmen; the state of mind of the foreman and the intelligence
and disposition of top management all affect production. The question is
— how much? Each instance, of course, requires its own answer. In
every case, however, the answer is obtainable. If the answers are not
obtained and if the psychological problem is ignored, it is very likely
that technical studies and mechanical alterations will fail to produce
results. The machinery salesman may suggest that by discarding your
present equipment and installing his machine, you can solve your pro
duction worries. Sometimes his solution works —often it doesn't. In the
successful instances not infrequently the improvement is the result of
an accidental correction of some psychological factor simultaneously
with the change in equipment. I am all for more and better machinery,
but I have been disappointed often enough to make me careful to avoid
over-simplification of my problems by attempting to reduce them all to
to mechanical terms.

In the manufacturing industries the effect of work attitude on pro
duction is widely recognized. Some manufacturers have made outstand
ing progress as a result of givhig very special attention to psychological
factors in production. These factors have a more marked effect on the
productivity of a mechanized coal mine than the£ do in most manufac
turing industries. This is largely the result of the fact that mechanized
mining does not consist of a mere routine of pushing buttons and pulling
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levers. A printing press or an automatic screw machine practically
does its own thinking. Very few mining machines have this capacity
built into them. Constant alertness and initiative on the part of the
operator is required at all times. He must he able and willing to adapt
himself to a set of unpredictable conditions. His productivity depends,
for the most part, upon his skill and work attitude. If he feels that he
is producing too much coal, and that he is, therefore, working himself
out. of a job; if he thinks the Company is making too much money; if
he dislikes his foreman; if his wife happened to spend three days' wages
for a new hat the day before— he may have a "what's the use" attitude,
resulting in a voluntary or involuntary slow down. On some jobs, such
as loading machine operator, the attitude of the workman influences,
not only his own output, but also has a substantial effect on the men in
various other related jobs. This situation is what makes it so easy for
the slow-down to become chronic. On many jobs in the mine the worker's
thinking may influence his productivity 50% or more. In support of
this statement, the following examples are cited :

Time studies prove that the modern mounted coal cutter has more
than twice the cutting capacity of the conventional shortwall machine.
It is quite common to find that when shortwalls are discarded in favor
of mounted machines that two men. with a fancy cutter costing three
times as much as their old shortwall. actually cut less coal — why? —
usually because at, the time the change in equipment was made the two
machine men changed from piece work to hourly rates. On the other
hand I have experienced instances where two men with an old time
shortwall, consistently got the maximum output from the machine while
working under hourly rates. Tn this case they produced efficiently simply
because someone was smart enough to make them want to do so. In
many mines one of the production bottlenecks is drilling. T have seen
one mail, with a post-mounted electric drill consistently average seventy-
five holes per shift without over-exerting himself. I have seen mines in
similar conditions, with two men operating the same type of machine,
average less than sixty holes per shift — why didn't they drill more?
— they didn 't want to. I have seen a mine where the section tracklayers
averaged laying three 40-lb. switches each, per seven-hour day, again
without any undue exertion. I have seen other instances where it was
very difficult to get a tracklayer, under similar conditions, to lay one
40-lb, switch in one eight-hour shift, as a matter of fact, it has been
demonstrated that a good tracklayer, by exerting himself, can lay such
a switch in one hour. Similar instances could be multiplied but these
will serve to illustrate the point. It might be suggested that such differ
ences in worker efficiency resulted from the varying amounts of pressure
applied by management to force the workmen to speed up. In none of
the instances cited were the results obtained by slave-driving methods.
Everyone responsible for mine output today knows that the hard task
master method does not produce results. Today high worker effieieney
is accompanied by a cbecrful friendly attitude on the part of both the
worker and management; whereas low efficiency is usually accompanied
by poor morale and bitter quarrelsome relations all around.
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It is evident that responsibility and initiative in the field of worker
efficiency must lie with mine management. Only by recognition of this
fact and by careful factual analysis in each individual case can success
be achieved. I will attempt here to outline some of the general problems
that must be faced in any attempt to improve the ability of a manage
ment organization to influence the work attitude of the mine worker:

First, it is necessary for management to know accurately the maxi
mum potentialities of men and machines. This information is not always
easy to obtain. I am not a golfer, but I presume that one of the first
things I would want to know in approaching a strange course would be
the established par score. Likewise, the establishment of par production
performance in mine operation is a good way to approach the problem
of production efficiency. If conceptions about this par figure have been
allowed to develop aecidently there is likely to be a very great error in
the accepted figure — for example: — At one particular property it
was generally believed that 400 tons in one shift from a loading machine
represented peak performance — subsequently production of over 1.100
tons was obtained on a scries of test runs. This is not an unusually
great error in popular conceptions about mine performance. The proper
initial approach to the establishment of par performance for most opera
tions is the intelligent application of careful time studies. Accurate time
studies are not easy to get, nor is it easy to accurately interpret them,
but both of these things must be done as a preliminary step to the
achievement of efficient production. The principal value of such infor
mation once obtained, is psychological. Mine Management has no hope
of success until it knows of what success consists. If people believe
implicitly that they can do something — they usually "can. Once top
management becomes aware of the potentialities of the job, the next
step is to effectively and convincingly establish this information in the
minds of the supervisory personnel Ilere again, this is usually no easy
or simple task, but it can be done in every case and it must be done
before results can come. As soon as possible, and by whatever means
necessary, the accuracy of the theory being developed should be demon
strated. If time studies show that a machine can produce 150 tons per
hour, the machine should be made to produce this amount at whatever
cost and by whatever means.

Second, the will to produce must be developed within management
personnel. This attitude of mind should be a permeating enthusiasm
throughout the whole management organization. I am afraid it can never
be produced by suspending a threat over each supervisor that he will
lose his job, or be otherwise penalized, in the event he fails to produce.
This is a weapon which may, of course, be used on proper occasion, but
if it. is relied upon as the primary incentive, it becomes a boomerang
tending to destroy sound relationships throughout an organization. The
foreman should be made to realize that he is the guardian of productivity
and should be taught to regard this responsibility as a sacred trust.
This calls for some study of sound economic principles and the discussion
of such principles should have a place in the business of every mine
management organization. Surprisingly few people have ever taken time
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to think about sucli tilings, much less to study them carefully. The
average American foreman is sufficiently intelligent and honest to appre
ciate tliese ideas and to absorb them if they are properly presented.
It seems to me that the whole problem of industrial psychology must
rest upon a foundation of the understanding of a few basic economic
facts. There is now, in all quarters, a greater awareness of the importance
of productivity in modern life than ever before. The part American
production played in the war has awakened the entire world to the out
standing achievements made by American industry. It has also awakened
our own public to some realization of the fact that the foundation of
what we call "prosperity" is industrial productivity. We are all excited
by the economic confusion over wages, profits and social systems, but
underneath all this we possess a fundamental realization of the unrivaled
importance of productive efficiency. The American economic and indus
trial system has provided the incentive and the means for making the
most of the expenditure of human energy applied to industrial produc
tion. Immigrant workers from any other land multiply their productivity
and lessen the physical exertion they are accustomed to when they take
a job in the United States. A Welsh, or Scotch coal miner increases his
usefulness about five times when he accepts a job in one of our coal
mines. We are justly proud of these achievements, we are aware as never
before, of their importance. If industrial management fails to capitalize
on this favorable trend in public thinking, it will be guilty of a serious
breach of duty — it will have failed to utilize a tool which might have
been used to great advantage in the carrying out of its responsibilities.
Every member of a management organization should be characterized by
a philosophy based upon an awareness of tliese simple economic facts.

Third, every member of management should be made to realize his
obligation to ownership. He should understand that ownership has
entrusted to him the operation of its business and its hope for profits;
furthermore, that his own personal prosperity depends upon the success
of the business. These things seem so simple as to hardly require stating
in a discussion of this kind. 1 am convinced, however, that we take
entirely too much for granted about the thinking of the average foreman.
It is unlikely that he will get these ideas straight in his mind and adopt'
the proper mental attitude unless somebody takes time to present them
to him in a convincing and acceptable way.

Fourth, we Americans believe in the profit motive— we know it to
be an effective means of establishing the will to produce. Every member
of management has a right to expect that achievement on his part will
be rewarded by an increase in his compensation. It is my belief that a
Company policy, assuring him that such recognition of his achievements
will be forthcoming, sliould be stated emphatically to him and should,

He should be informed regarding costs, profits, competition, and general
business prospects. An understanding of these things will teach him
how vital he is to the successful operation of the business. It will help
to keep his thinking straight.
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Fifth, work attitude within a management organization requires
more than the understanding q£ certain theories and principles. The
delicate balance of human relationships does not maintain its equilibrium
without special effort on the part of someone, and general cooperation
by everyone. No management is on safe ground unless the superior
officials have the respect and liking of their subordinates and unless the
subordinates have Ha' trust and confidence and moral support of their
superiors. This is too large a field to attempt to discuss in detail here.
All sorts of excellent printed information on the subject is available.
Any management organization that, fails to make use of this information
will fall short of its true possibilities.

Sixth, the eye must be kept on the ball. It is very easy to permit
the diversion of attention from productivity to other problems. Good
housekeeping is extremely important, but it is possible to make a fetish
of it and to have everything in order to a nicety and at the same time
experience low production performance. On the other hand, in almost
every case high productivity is accompanied by good housekeeping.
Safety is of extreme importance. It is possible, however, to allow safety
programs, incentives, and awards to be over-emphasized and thereby
divert attention from production. Here again good production perform
ance is almost invariably accompanied by an excellent safety record.
One of the tricks of those who oppose high production is to suggest that
it is obtained by a speed-up system that maims and kills men. Had man
agement will produce accidents in any case. It takes good management
to get production and a management organization capable of making a
mine produce is always capable of making it safe and as suggesed above
in most instances the measures taken to produce etlicieney will simul
taneously reduce accidents.

When management has produced within itself Ibe proper concepts
and attitude, the psychological problem is only half solved. It is the
attitude of the workman that finally determines the degree of success to
be achieved. The second half of the job, however, is usually much easier

•to accomplish. Nothing is mere infectious than enthusiastic sincerity.
If the management organization has indeed become enthusiastic about
its job, this spirit will be caught by the workmen. This does not mean
that high productivity will not be opposed by certain individuals, but if
management, makes a determined and intelligent, effort, the influence of
the opposition can be effectively neutralized. The ideas behind the atti
tude of management are so fundamentally sound and so understandable
that it is possible to transmit them to the workmen.

If the thinking of the workmen is to be favorably influenced this
must be done by the workmen's immediate superior. The section fore
man and other final representatives of management must perform the
task of morale building amongst the men. If these foremen are incapable
of doing this, they are incompetent for their jobs. Here the leadership
ability of the foreman is of primary importance. If he is truly a leader,
his influence will guide the thinking of his men as well as their physical
activities.
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The foreman must sell himself, and his Company, to his men; he
must win their loyalty; he must know how to obtain their active coop
eration, at the same time maintaining their respect.

The coal miner is characterized by a very strong sense of pride in
his work. This trait should be encouraged as it will prove a powerful
influence toward increasing productivity. Friendly production rivalry
among workmen can also be used to great advantage.

I am not going to make any effort here to cover fully the relations
between the supervisor and the workman. Much has been written on
the subject, abundant printed help is available. My primary purpose
is to emphasize the relation of the mental attitude of management to the
psychology of the worker. The miner is highly susceptible to the influence
of the foreman, he is going to be influenced one way or the other. If the
thinking of management is straight, if its convictions are clear and
strong, a response will manifest itself among the workmen. The char
acter of this response will be much more desirable than anything that
can be produced by paternalistic social betterment schemes, or attempts
to play "wet nurse" to the miner by interfering in his personal and
family affairs. The worker resents this type of approach as he does not
fail to sense that it has a detrimental effect on his self respect.

In the coal industry, prior to the advent of mechanization, we relied
upon piece-work rates to provide the incentive for a largo part of the
production personnel. Thai this incentive didn't work very well is
evinced by the fact that worker productivity reached a static level/ or
tended to decline. Wage incentive rates always have a tendency to
associate themselves with low product ion rather than high production.
This is particularly true in the mining industry clue to the nature of the
work which is characterized by factors affecting production that are
altogether beyond tlie control of either management or labor. In hand
mining, tonnage rates were elevated to protect the income of the miner
working under handicap of adverse natural conditions. In this way the
whole hand loading industry lias become penalized by excessive tonnage
rates. I am opposed to piece work or worker bonus incentives of any
kind in mechanized mining because I am sure that it would have the
same effect there. Unquestionably piece work rates are a powerful
incentive, and in some industries where they can be effectively designed
and controlled, they greatly simplify the production problem. It is
regrettable that they cannot be used more effectively in our industry.
I am convinced that the only guarantee of worker efficiency and con
sistent progress in productivity in mechanized mining lies in the ability
of the supervisor to develop work enthusiasm among his men.

Another pitfall on the road to efficiency lies in the temptation to
permit machines to be operated far below their potential capacity. It is
sometimes argued that it is more economical to operate machines at low
capacities in order to integrate their performance with other operations
in the production cycle. The economies imagined are usually fictitious,
but even if they were real, the demoralizing effect of permitting low
productivity from any unit usually offsets any other advantages.

Establish your identity —mention thispublication when dealing with Advertisers.



32 PROCEEDINGS 0 F T R E

If worker psychology has such a marked effect on productivity, it
follows that progress in mechanization will he greatly retarded by any
failure to recognize this factor The merits of any piece of machinery,
any method of procedure, or any system of operation cannot be measured
unless real efficiency is first established. It follows, therefore, that selec
tion of equipment and methods will lie on a haphazard basis where proper
standards of productivity have not been developed.

In conclusion let me attempt to brief the answer to the question I
raised at the beginning, by saying that our mechanized mines are not
as efficient as they would be if we could gain the whole-hearted coopera
tion of the workmen and such cooperation can he obtained when man
agement produces within itself the proper mental approach to its job.
High productivity has its origin in ideas — it must begin in tbe imagina
tion of alert minds.

(Applause.)
* • •

President Ilitt: 1 might say, gentlemen, that Jim operated a mine over
in Indiana for my company. It is Number 3 eoal. It has miserable top
conditions and he made a very fine record there.

As a result of that fine record we couldn't keep him. He is now
general vice president of the Hanna Coal Company and that rather
speaks for his own theories of what should be done. I think it was a
fine paper. At least I enjoyed it. I think that you, Mr. Schonthal, should
write to Jim and tell him, at least, the chairman appreciated his paper.
I guess we all did.

Mr. H. H. Taylor, Jr. (Franklin County Coal Corporation, Chicago,
Illinois) : I wouldn't want to close discussion on the paper without
adding my comment to yours. I think it was an exceptionally fine paper.
I think that Mr. Ilyslop should be told we consider it to be a fine paper.

I think he put his finger on one of the most important problems of
the day, because wage rates being at their present levels, we are going
to have to justify them by increasing our productivity.

I think his paper was very much to the point. It is Ihe biggest prob
lem we have ahead of us at the moment.

President Ilitt: I am very sorry he could not have been here because
he would have impresed you very much. He is a great fellow. Are there
any other remarks about tbe paper?

Mr. Leslie S. Voltz (Pcabody Coal Company, Chicago, Illinois) :
I would like to ask Mr. Taylor how he expects to go about getting that
kind of cooperation. I think that after all you have to approach it from
a realistic standpoint. It is a beautiful theory.

I admit that the theory is swell but I just wonder how many among
the operating men here would stand up and say they could apply that
in their own operations?

President Hitt: I would say in reply that he would have to be a real
operating man. I do say that in my opinion, based upon my own knowl
edge of what he did in Indiana, Jim Hyslop did apply it. He got the
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lowest cost of any large mine in Indiana and he had poor operating-
conditions.

That mine was built for a capacity of about four thousand tons.
When he left there he was getting an output greater than the expected
capacity of the mine, so Jim did have something. How much of this he
applied, I don't know but I am sure he applied a lot.

Mr. IT. II. Taylor, Jr.: Inasmuch as Mr. Voltz mentioned my name,
I don't know the complete answer but 1 think he is on the right track.
I think it is being applied obviously because any of you who are
acquainted with the various mechanics of the state know some of them
are doing far more than others.

There is only one reason for it. The machines are the same and the
conditions are the same so management must have something to do with
it. I think it is being applied now but my point is that it is our greatest
problem and we are just going to have to do better. How it will be
achieved is a question for the individual.

President Hitt: When you have two mines in the same field that are
under practically the same operating conditions, of about the same
capacity, and you know that one of them is making a better showing than
the other mine, why, it is almost self-evident that management must have
been a factor in that. Were you going to say something, Mr. Lewis?

Mr. Howard Lewis (Old Ben Coal Corporation, West Frankfort,
Illinois) : I think this is a wonderful paper and prepared obviously by
a wonderful man. I don't know him but I was just going to say what
you said, that in every field or district in the state, the conditions of
management have been practically the same.

The same problems and the same difficulties have arisen from the
attitude of labor in this area. You will see one mine making an enviable
record of production and the neighboring mine, in the same field, in the
same locality, will have its production at a minimum level. For that
reason, obviously there must be something to his argument.

President Hitt: I think you are quite right. Is there anyone else?
I would like to hear from some more fellows because we are going to
pass this on to Jim and tell him how much his paper is appreciated.

Mr. R. R. Richart (McGraw-Hill (Coal Age), New York City, New
York) : I want to say this much, that the theory is working. About a
week ago I was privileged to visit Ilanna Coal Co. Piney Fork Number
1 Mine, one of their deep operations and a good one. As you walk about
the mine inside and out you sense a special spirit. It is really paying off.

President Hitt: Thank you. Anybody else? If that is all we will
proceed. That concludes, fellows, the set program but I think you will
all agree, with me that this meeting would not be an entire success if
we didn't call upon Dean Thompson to say a few words to us.

While we are waiting for Dean Thompson, we certainly can't neglect
dear old Bill Jenkins, the dean of us all. (Applause.) Dean Thompson,
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there has been a clamor for you in your absence. Come up to the front
and center, please.

Dean Charles M. Thompson (Northern Illinois Coal Corporation,
Champaign, Illinois): That "front and center" reminds me of an army
experience I had down in Cuba. It was the most lonely place I have
ever seen. We had a fellow in our company who had a sort of wabble
gait. If vou could have seen him walk vou would have known why they
called him "Wabble-gait."

I was corporal of the guard. I want to say very proudly that after
much drilling, I became a corporal and I had grand ambitions to be a
sergeant. Now I wouldn 't be a general; there are so many of them.
It was four o'clock one morning and the guard had begun to call off the
stations—"Station One, four o'clock and all is well," and so on down
the line.

Wabble-gait was at Station Number Ten. His call was "Station Ten,
four o'clock, mosquito and gallinippcrs—front, and center, march."

I doubt that I have anything worth while to say except this: I may
he a confirmed optimist but, like the rest of you, I suppose I have watched
what is going on for a great many years. There have been times recently
when I have become greatly discouraged, but still I believe in America.

1 am not going to sell America short. I think the American people
are confirmed in their opinion that free enterprise is what has made us
great, and 1 don't believe that all the ideologies imported from Europe
and all the "isms" that we get from there; I don't believe they are going
to change the structure of our economic society.

I believe that so firmly that everything I have is on that color. There
is no doubt about the future in the coal business. You are all interested
in coal, and so am I. I have a feeling on that, a conviction in fact, and
I am betting my money,on it, that we haven't seen this country yet at
its best, nor have we seen in this country the enterprise that we arc
going to see in the next few years.

I am not basing that upon any pent-up purchasing power that we
talk so much about. I am basing that upon the natural development of
the ingenuity of the American people. There is no such thing as satura
tion of demand. It is utterly impossible even to conceive of economic
wants ever being saturated. They may be on individual things, but as
a whole there can be no saturation of demand.

It is up to us in management — I like to put myself in that group
— and it is up to us to see to it that America grows into what it should
grow into and will grow into if we keep our chins up and keep optimistic.

I will never forget; I think it was when Garfield was shot, the late
President McKinley was in San Francisco at the time and when it was
announced he said, "The president is dead but the government still
lives." That was in September of 1881.

So I think the American idea and concept of free enterprise, com
petition, the government giving every man a chance and seeing that he
gets a fair chance to take the decision as it comes, dependent upon his
own efforts, largely is going to survive and it should be the guiding
principle of the coal men as well as other investors in the country.
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That is my feeling. Take it for what it is worth. You may decide
that I am just, a tired old college professor who lets sentiment get ahead
of himself and ahead of his judgment. I don't think that is true. 1 think
I face this realistically.

I believe every word I have said. When we meet again next year
I am sure we are going to find the atmosphere greatly cleared on a good
many of the problems we have seen as so involved' today. Let us go
ahead resolutely together. Let us he good Americans and all go down,
if we must, but let's go down fighting. (Applause.)

President Ilitt: Thank you. Dean Thompson. We hope that you
will he on this boat with us next year and the following years and for
many years thereafter.

Now here is Mr. Jenkins. They have been clamoring for you for ten
minutes.

Mr. W. J. Jenkins (Consolidated Coal Company, St. Louis, Missouri):
What for?

President Ilitt: You are on the program to make a little talk right
now.

Mr. W. J. Jenkins: I don't know. You know sometimes people are
taken advantage of. I didn't know 1 was on the program. If I had 1
might have had something of interest hut not. knowing that, I .don't
think I could add a word to what you have already said. With that 1
think we will let it go. (Applause.)

President Ilitt: I think it is entirely appropriate now to hear a few
words from Professor Walker about the coming coal conference.

Professor Harold L. Walker (College of Engineering, University of
Illinois, Urhana, Illinois) :

I wisli to make only one announcement. The Department of Mining
and Metallurgical Engineering will sponsor the Eighth Conference in
Coal Utilization. September 17, 18, 19, on the campus at the University.
We have arranged an excellent program with excellent speakers. The
general theme >f the program will he the utilization of coal rather than
operation of coal mines. Individual sessions will he devoted to Recent
Developments in Coal Utilization, Coal Storage and Handling, Mer
chandising, Improving Heating Results, Heating the New Homes, and
Stoker Coals.

I believe there will he something of interest for a large number
of member's of this Institute and we shall be glad to have you come up
and attend the conference. The final program will be published soon
and a copy will he mailed to each niemher of the Institute. We hope to
have the new President of the University, Doctor George Dinsmorc
Stoddard, as our principal speaker at the evening banquet.

President Ilitt: Thank you, Professor. I am not going to ask the
next, fellow to make a speech. We don't want to embarrass him, but I
think we ought to have Fred Weissenborn stand up and let's give him
a hand.
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(Mr. Fred E. Weissenborn of the Illinois Coal Operators Association,
St. Louis, Missouri, acknowledged the applause.)

President Hitt: We have run out of material, fellows. 1 think we
have made this meeting snappy and we are all on our own from now
until tomorrow morning at eight o'clock when we will eat breakfast on
the hoat and go our respective ways.

I hope we will all meet again on November 15, at Springfield. The
meeting is adjourned.

(The meeting adjourned at 12:15 o'clock.)
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PROCEEDINGS OF ILLINOIS MINING INSTITUTE
FIFTY-FOURTH ANNUAL MEETING

Held in Springfield, Illinois

FRIDAY, NOVEMBER 15, 19*6

MORNING SESSION

10 O'clock A. M.

The opening session of the Fifty-Fonrth Annual meeting of the
Illinois Mining Institute, convened in the Ballroom, Abraham Lincoln
Hotel, Springfield, Illinois, at 10:00 o'clock, President Joseph E. Hitt,
St. Louis, Missouri, presiding.

President Hitt: Gentlemen, will those in the rear please come to the
front and occupy the near seats. The meeting will please come to order
If it isyour wish, Twould like to entertain a motion that the minutes of
our last meeting be approved without reading. "What is your pleasure?

Mr. J. A. Jefferis (Illinois Terminal Railroad System, St. Louis,
Missouri) : I move that the reading of the minutes of the previous meet
ing be dispensed with.

Mr. F. A. Chapman (The Ohio Oil Co., Robinson, Illinois) : I second
the motion.

President Hitt: It has been moved and seconded to dispense with
the reading of the minutes. Unless there is objection from the floor, and
without a vote, it is so ordered. . .

This, fellows, is the fifty-fourth anniversary of the organization of
the Illinois Mining Institute and it is a great pleasure on my part to
be your presiding officer this year. I am not going to make a speech as
it is customary to do, but I am very happy today and I am sure that if
I start this program at once you will all be very happy, so let's all be
happy and eliminate anything I might have to say. I will save that for
tonight. ',.'..,

The first order of business is the reading of the committee reports.
Is the chairman of the Scholarship Committee in the room ? Professor
Harold L. Walker, of the Department of Mining and Metallurgical En
gineering, Urbana, Illinois, is the ehairman of that committee and wall
make the report.

REPORT OF SCHOLARSHIP COMMITTEE

Professor Harold L. Walker (Department of Mining and Metal
lurgical Engineering, Urbana, Illinois): Mr. President and members of
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the Illinois .Mining Institute, there are now on the campus two scholar
ship holders of the Mining Institute scholarship and also for the I'eabody.

Both of those young men are here today. I might ask them to stand
up —Bob Morris and Bob Stephens. (Applause.) Later on Mr. B. E.
Schonthal, our Secretary, has a rather interesting letter to read from
a prior scholarship holder, Mr. Marion Walls.

So far as this goes, that is the only report I have to make this
morning concerning these two hoys that are currently on the campus.
(Applause.)

President Ilitt: We would like to suggest again that the fellows way
back in the other room should come up here. There is a lot of room up
here in the front and we will get along a little better if we are closer
together.

We will now have our Secretary's report.

SECRETARY'S REPORT

The activities of our organization have gone along without much
fanfare during the past year.

We were very happy, of course, to have our boat trip reinstated this
year. After many changes because of rulings handed down by govern
ment agencies, limiting the number of people that we could have on
hoard, we wound up with slightly under one hundred in attendance.
Everyone had a very good time and was happy to have the boat trips
resumed. We look forward to a good trip again next year.

At this time I might add that the government has issued strict instruc
tions that the capacity of the boat must be limited to the actual number
of beds available for passengers. This will be about 103. We may have
to ask our regular attendants to restrict the number representing each
company, so as to accommodate as many as poss'ble without "ganging
up," so to speak. This will be taken care of at a later date.

Our membership at the present time is 1,054, all in good standing.
You will he interested to know that during the year we secured seventeen
new Life Members.

Our financial position remains good. We have on hand bonds in the
amount of $10,000.00 and cash in the amount of .$1,1(55.49.

In spite of rising costs, weare following the plan started several vears
ago oi giving a complimentary dinner to our registered members at the
annual meeting. We find this has [.roved quite satisfactorv to all con
cerned.

We have had the misfortune to lose ten members by death during
the past year. Included among these was our last living charter member'
who was elected an Honorary Member at the time of reorganization —
•John h. Goalhy. Also included were three Life Members and one mem
ber who had served in the armed forces.

In the next year we are hopeful of resuming activities in our scholar
ship work. As you know, this was temporarily discontinued because of
inability to secure students during the war.
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It has been quite helpful to the secretary and his office to have the
cooperation of the members, committees, and officers during the past year.

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

Secretary Schonthal: Mr. President, I move the adoption of the
report.

Mr. Frank Eubanks (Old Ben Coal Corporation, West Frankfort,
Illinois) : 1 second the motion.

President Ilitt: Gentlemen, you have heard the motion for the adop
tion of the Secretary's report. Is there any discussion? If not, those in
favor signify by saying, "Aye." Opposed. The motion is carried unani
mously and it is so ordered.

Secretary Schonthal: Professor Walker made reference to a letter
1 have here'from Marion Walls, who was graduated from the University
a few years ago. Many of you will remember that he was married while
he was in school. Then when his wife's health failed he had to move
to Arizona where he took a job with either the Miami Copper Company
or the Globe Copper Company, I don't recall.

Last year, you will recall, we received from Mr. Walls a remittance
of a hundred dollars. He returned to the Institute a hundred dollars
of the scholarship money that we gave him. He felt that it should be
put back into the scholarship fund, which it has been, and used to further
the scholarship cause.

We all, of course, thought it was a tine gesture. He is now making
a further remittance and I would like to read his letter to you. He is
enclosing two hundred dollars with this letter. I think it was a wonderful
letter and a wonderful gesture on his part.

Box 1823

Mr. B. E. Schonthal, Secy. G'obe Ariz
Illinois Mining Institute Nov- 4> 1J4b
Chicago, Illinois
Dear Mr. Schonthal:

1 received the program of your coming meeting and notice
that it gives promise of being on an equal to your usual high
standards. 1 would enjoy being there but instead must send my
best wishes. I've been reading the Proceedings of the 1945
meeting and have enjoyed the papers that were presented.

Enclosed with this letter are my dues for the coming year
and also two hundred ($200.00) dollars payment on the scholar
ship. I hope to send the remaining $100.00 soon.

Yours truly,
Marion B. Walls
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We have a number of wires and letters of regrets from members that
weren't able to be here, but I will not take up your time right now to
read them. However, they will all be acknowledged in the name of the
.Mining Institute.

President Hitt: The next order"of business is the report of the
Nominating Committee. T have the written report and will read it.

REPORT OF NOMINATING COMMITTEE

"To the Officers and Members of
The Illinois Mining Institute,
28 East Jackson Blvd.,
Chicago 4, Illinois.
"Gentlemen:

Your Committee on Nominations has given serious consideration to
the question of officers for the coming year. We have the following rec
ommendations to make to the members:

President: H. M. Medill
Vice-President: II. M. Moses
Secretary-Treasurer: B. E. Schonthal
Executive Board : T. J. Thomas

Richard Baldwin
Harold Truax
L. A. Wasson

Respectfully submitted by the Nominating Committee, Paul Weir
Chairman; George F. Campbell; F. S. Pfahler."

Mr. Peter Joyce (Illinois Coal Operators Association, Springfield,
Illinois) : I move that the report of the committee be adopted, and, if
there are no further nominations, that the nominations he closed and
that the Secretary be instructed to east the unanimous ballot of this hodv
for those nominated for their respective offices.

Mr. J. A. Jefferis: I second the motion.

President Hitt: Gentlemen, you have heard the motion which was
duly seconded. Is there any discussion? Those in favor of adopting the
report of the Nominating Committee and instructing the Secretary to
cast the unanimous ballot for those named, signify by saving, "Aye."
Contrary. The motion is carried and it is so ordered*

Secretary Schonthal: I herewith cast the unanimous ballot for the
election of those named by the Nominating Committee for their respective
offices.

President Hitt: We will dispense with the customary speeches from
the newly elected officers, but will hear them tonight. We will now pro-

Oar Advertisers are selected leaders in their respective lines.



ILLINOIS MINING INSTITUTE 41

eeed with the program of the morning. I am going to suggest that Pro
fessor Harold L. Walker, of the Department of Mining and Metallurgical
Engineering at the University of Illinois, conduct the meeting until the
noon recess. Professor Walker.

Chairman Walker: The first paper on the morning's program is en
titled, "Procedures of the Bureau of Mines Under the Coal Mine Safety
Code." That paper was scheduled under the name of M. J. Ankeny,
Mining Engineer and Coal Mine Inspector, U. S. Bureau of Mines,
Mount Hope, West Virginia. It will he read by Mr. Alex Miller, Mount
Jlope Station, West Virginia. He is also connected with the Bureau of
Mines.

Mr. Miller, will you please come to the microphone and present this
paper.

Mr. Alex Miller: Mr. President, Chairman Walker, Secretary Schon-
thal, and members of the Illinois Mining Institute, I appreeiate very
mueh the opportunity of attending the meeting once more. It has been
a long while since I have been here.
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'Presented by permission oj the Director, Bureau of Mines, U. S. Department of
the Interior.

PROCEDURES OF THE BUREAU OF MINES UNDER

THE FEDERAL MINE SAFETY CODE FOR BITU

MINOUS-COAL AND LIGNITE MINES OF THE

UNITED STATES

By M. J. ANKENY

Coal Mine Inspector, U. S. Bureau of Mines
Mt. Hope, West Va.

Following the temporary seizure of a large portion of the bituminous
coal-mining industry of the United States by the Federal Government
under authority of an Executive Order of the President dated May 21,
1946, the Secretary of the Interior, acting as Coal Mines Administrator,
entered into an agreement with the United Mine Workers of America.
The terms of this agreement contained certain provisions designed to
improve safety conditions and practices in the mines involved; the execu
tion of these provisions represented a new departure in safety work in
coal-mining.

This new concept of the promotion of safety in coal mining might
well be regarded as "safety regulation by contract" and is intended to
supplement safety regulations by State statute, which has been the sole
regulatory procedure in this country almost since the beginning of coal
mining. It calls for the issuance of a reasonable code of standards and
rules flexible enough to be applicable to all the coal-mining conditions
encountered in the United States and for the inspection of mines by coal
mine inspectors of the Federal Government for the purpose of finding
and reporting upon lack of compliance with the code; it places upon
management as well as workers a definite responsibility to comply with
the code. It authorizes safety committees of miners to inspect mines and
to report unsafe conditions to the management, thus placing upon labor
some of the responsibility for safety which was formerly held to be chiefly
that of management. It authorizes safety committees to recommend to
the management the removal of workmen from places of imminent danger
and requires the management to carry out. such reasonable recommenda
tions as the committee may suggest.

Many believe that this new procedure in safety promotion, in which
the employees are given a substantial part of the authority and responsi
bility, if kept rational in its operations, should raise the general level of
safety conditions in mines throughout the United States and that a
widespread reduction in the fatality and injury rates should result.
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The agreement provides that t lie Director of the Federal Bureau of
Mines, alter consultation with representatives of the United Mine
Workers of America and such other persons as he may deem appropriate,
issue a reasonable code of standards and rules pertaining to safety con
ditions and practices in the mines.

The United States Government seized the mines because of a national
emergency resulting from the coal strike, which threatened to paralyze
industry and commerce and halt post-war reconversion. With the mines
under Government seizure, the primary responsibility of the Coal Mines
Administrator was to maintain the output of coal at a high level of pro
duction. His obligation under the agreement, on the other hand, was
to put a reasonable safety code into effect. It was imperative, therefore,
that the code be designed to obtain a maximum of safety without jeopard
izing the production of coal. The preparation of a code, which had to
be reasonable and practicable, of necessity took into account the diversi
fied natural conditions under which coal mining is done, and allowance
had to be made for time in the conversion of procedures and etpiipment
to conform to the standards set by the code. While the requirements of
the code are not as severe or inclusive as the safety standards employed
by the Bureau of Mines under former recommendatory procedure, it is
known that application of the provisions in the code is producing far-
reaching effects in the general improvement of safety conditions through
out the industry.

The agreement stipulates that inspectors of the Federal Bureau of
Mines shall make periodic investigations of the mines and report any
violations of the code to the Coal Mines Administrator. It provides
further that, in case of violations, the Coal Mines Administrator will take
appropriate action. The power of enforcement, therefore, is vested in
the Administrator, and no provision has been made for the Federal
inspectors to have any part in the enforcement of the code. The Federal
inspectors are charged solely with the inspection of mines and the report
ing of violations to the Administrator. In carrying out this duty, the
inspectors are following their customary policy of trying to follow maxi
mum accuracy and impartiality in reporting. Every effort is made by
Federal inspectors to assist mine workers and management to better
understanding of the code and its provisions.

The agreement provides that there shall be a mine safety committee
at each mine and authorizes the committee to inspect any mine develop
ment or equipment used in producing coal for the purpose of ascertaining
whether compliance with the code exists. The committee is directed to
report its finding and recommendations to the management, and in those
special instances where it believes an immediate danger exists, the com
mittee is directed to recommend that the management remove all mine
workers from the unsafe area. It is mandatory that the management
follow the recommendations of the committee in eases of immediate
danger. Frequently a committee or union representative will apply to
the Bureau of Mines for an inspection or submit a complaint to the
Bureau that the safety committee is unable to get. the management to
comply with its recommendation; this procedure is incorrect under the
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provisions of the agreement. The proper procedure would be for the
committee to appeal to the operating manager, and if it fails to get satis
faction, to appeal further to the Coal Mines Administrator through the
area office of the Coal Mines Administration . The Coal Mines Adminis
trator may then, if he so desires, request the Bureau of Mines for tech
nical advice which may involve a check inspection of the mine. There is
no provision in the agreement calling for negotiations between the safety
committee and the Federal inspector relative to safety matters.

The Federal Mine Safely Code is now used as a standard by Federal
coal-mine inspectors for inspecting mines in possession of the Govern
ment. At the completion of an inspection, the inspector posts a pre
liminary report at the mine. This preliminary report is not intended to
cover all violations of the code but is designed to indicate only violations
which involve serious hazards that should receive immediate attention.
A complete report, covering all violations of the code and containing
appropriate recommendations for the correction of the violations, is then
prepared by the inspector and transmitted through the District and
Washington offices of the Bureau to the Coal Mines Administrator. Copies
of the report are forwarded to the operating manager of the mine; the
local, district, and national offices of the Mine Workers, and the mine-
inspection department of the State in which the mine is operated.

The code does not authorize Federal inspectors to exercise discre
tionary judgment in the application of its provisions. It is the inspector's
duty merely to determine whether or not any of the provisions of the
code are being violated and to report accurately any violations observed.
If the inspector reports a violation of the code and the operating man
ager believes that the provision of the code is not applicable to the
conditions existing in the mine or that compliance would result in irre
parable damage or great injustice, lie may protest the charge of non
compliance by promptly notifying the Coal Mines Administrator of his
position and contentions in writing. The Coal Mines Administrator,
after such investigations and hearings as he may consider necessary, may
suspend or stay, for such periods as he deems reasonable, any provision
of the code as applied to any mine.

The provisions in the code supplement State mining laws and are
not intended to interfere with the enforcement of State statutes. Where
the requirements of State law are more severe than those of the code,
those provisions are enforceable by the State. Where the requirements
of the code are more severe than statutes, the provisions in the code
apply. Where there is a question as to which is more severe, the provi
sions in the code apply. The Federal inspectors do not report violations
of State mining law except in those special cases where the provisions
in the code specifically refer to State mining law.

The code contains fifteen articles and follows in a general way the
outline of the Inspection Standards for Bituminous-Coal and Lignite
Mines that was used by the Federal Coal-Mine Inspection Division of the
Bureau of Mines before the code was adopted. Time docs not permit
discussion of all the provisions in the code, but it is desirable to consider
some of the salient features.
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The code requires that minimum standards of systematic timbering
be adopted at each mine and that the standards be complied with by
workmen and officials. Such minimum standards must include the setting
of temporary safety posts, jacks, or cross bars close to the face before
other mining operations are started, when necessary. It requires that
workmen know how to test-the roof, ribs, and face and provides that the
roof, ribs, and face be tested before work is started and frequently there
after. It also requires that mine offieials examine, or cause to be exam
ined by a competent person, roof, ribs, and face of working places and
passageways where men travel, for dangerous conditions and that dan
gerous conditions be removed promptly.

The requirements for the storage of explosives are essentially the
same as those in the standards usefi previously. Permissible explosives
may be carried on man-trips with workmen in quantities not to exceed
one day's supply, provided that they are carried in containers of sub
stantial, rigid nonconductivc material and that the containers for ex
plosives and detonators are separate.

The code requires the use of permissible explosives or permissible
blasting devices in all mines, except that blasting may be done with black
blasting powder after the end of the shift when all men are out of the
mine but those necessary to perform "the actual blasting. Special per
mission may be obtained to fire black blasting powder on shift in mines
in which methane is not liberated, if it can be shown that rock dusting
is maintained in accordance with the requirements of the code, that the
use of permissible explosives would interfere seriously with the operation
of a mine or destroy the marketability of the coal, and that the physical
conditions and cycle of operations arc such that blasting cannot be done
on the off shift.

The code requires that all main fans be installed on the surface in
fireproof housings and offset not less than 15 feet from the nearest side
of the mine opening and be equipped with fireproof air ducts and ample
pressure-relief or explosion doors. If a fan that is now in operation is
not offset, it must be moved so as to comply with the code; however, if the
fan is offset any distance from the mine opening, it need not be moved.
Main fans now'located at the bottom of a shaft in fireproof surroundings
may be continued in use, but future installations may not be made unless
it is shown that such installations are necessary and would not materially
increase the hazards of the mines.

The use of booster fans in mines may be continued, if the installation
complies with certain stringent requirements set forth in the code;
however, the code discourages any new installations of booster fans unless
such installations are necessary for the safe operation and proper venti
lation of the mine. The use of auxiliary or blower fans is also discour
aged except, to ventilate shaft and slope-sinking operations and their
underground connections and the faces of rock tunnels. In mines where
blower fans with tubing are now being employed to ventilate the faces
of working places, the use of such equipment may be continued if certain
specified precautions are taken: but such equipment may not be installed
in mines where it is not now in use.
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A split system of ventilation must be used in mines wherever splitting
of air is necessary to ventilate all parts of the mine effectively. The
maximum number of men on a split must conform to the requirements
of the law of the State in which the mine is situated. The code does not
stipulate any specific quantity of air entering the mine; however, at least
6.000 cubic feet of air a minute must be circulated in the last open cross
cut in entries, except in entries leading to the pillar lines. In such case,
not less than 6.000 cubic feet of air a minute must be delivered to the
intake ends of the pillar lines. The code specifies that air in which men
work or travel shall contain at least 19.5 per cent oxygen and not more
than 0.5 per cent carbon dioxide and that, when air in the immediate
return from a split contains more than 1.0 per cent methane, the ventila
tion shall be improved. If the air.in the immediate return from a split
contains 1.5 per cent methane, the code requires that the employees shall
be withdrawn and power shall be cut off from the mine or portion of
the mine affected until such dangerous condition has been corrected.
Special provisions are made for those very gassy mines which cannot
comply with this requirement because of the abnormally high rate of
methane liberation.

The code requires that, where doors are used on main-entry and cross-
entry haulage roads, the doors must be erected in pairs to form air locks,
unless the doors are attended. Abandoned workings are required to be
sealed or ventilated in accordance with the law or practice in the state
in which the mine is operated. Return air from abandoned workings or
from pillar lines must not be used to ventilate live workings: however,
the code provides that mines which cannot comply with this requirement
may continue to operate until future mine development and ventilation
can be changed to permit compliance.

The code does not recognize any classification of mines as to whether
they are "gassy," "slightly gassy," or "nongassy." It does, however,
exempt mines from compliance with certain provisions if gas has never
been ignited in the mine and if gas has not been found with a flame safety
lamp or by air analysis in an amount of 0.25 per cent or more in any
open workings. Records of the discovery of methane in the official record
books of the mine are considered to be ample justification for requiring
compliance with all the provisions in the code.

One of the most progressive requirements of the code is the provision
that all mines, whether gas has been discovered therein or not, must be
examined for gas and other dangers, by (ire bosses or mine examiners
not more than 4 hours before the first shift enters the mine. In multiple-
shift operations, examinations for the second and third shifts may be
made by .any certified official or other competent person designated by
the mine foreman or mine manager. In mines in which methane has not
been found, a presbift examination need be made only before the first
shift enters and need not be repeated for subsequent shifts.

All mines, except those that are too wet or in which the dust is too
high in incombustible content to propagate an explosion, must be rock-
dusted to within 80 feet of the faces of rooms and entries. All baulage-
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ways and parallel entries connected thereto by open crosscuts must be
rock-dusted, but back entries need not be roek-dusted except for at least
1,000 feet out by the junction with the first active entry and to within
80 feet of the faces of such entries. Bag barriers may be used in lieu of
generalized rock dusting in trackless entries and air courses, if the bags
are placed at regular intervals and staggered as described in Bureau of
Mines Report of Investigations 3411. Mines that are now using the bag
method exclusively may continue to use that method pending tests that
are being conducted at the Experimental Mine of the Bureau of Mines.

The provisions governing transportation and haulage are fairly con
sistent with the average haulage practices throughout the United States.
The code requires that all new entries, developed after the code went
into effect, shall have a continuous unobstructed clearance of at least
24 inches from the farthest projection of moving equipment. Entries
driven before the effective date of the code must have a clearance of 24
inches maintained, if such clearance has been made in the driving of the
entry. If 24 inches has not been made, but a clearance of less than 24
inches has been made, that space up to 24 inches must be maintained
clean. Shelter holes spaced not more than 80 feet apart must be provided
along haulage entries driven after the effective date of the code where
locomotive, rope, animal, or shuttle-car haulage is used.

The code provides that where main-line track is used as a power con
ductor, both rails shall he well bonded and cross-bonded at least every
200 feet, except where the track parallels a return feeder cable: in such
case, the cable must be bonded to both rails of the track at least every
1,000 feet of its length. At least one rail on secondary haulage roads
must be bonded and cross-bonds must be installed at least every 200 feet.
All switches in bonded track must also be bonded.

Trolley and feeder lines must not extend beyond the last open cross
cut and must he kept at least 150 feet from pillar workings; moreover,
they must not he installed or kept in air known to contain 1.0 per cent
or more methane or in air returning from pillar-recovery work or old
workings where dangerous amounts of methane may be liberated sud
denly. A reasonable length of time is granted, however, to allow mines
not in compliance with this requirement to make the necessary changes
in mining practice and ventilation. All new electric face equipment, such
as cutting machines, loading machines, drills, conveyors, and junction
boxes for making multiple power connections, purchased for mines in
which 0.25 per cent or more methane has been found, must be of a per
missible type. New cable-reel locomotives and shuttle cars used in places
where permissible electric equipment is required must he explosion-tested
equipment. All such equipment must be maintained in a good state of
repair"and in permissible condition. Nonpermissible equipment, in use
at the time of the effective date of the code in mines known to liberate
methane, may he continued in use in such mines, but care must be taken
to protect the workmen by making frequent examinations of the air for
methane content and by making such arrangements in the ventilation
system that interruptions to the ventilating current will not likely occur.
Electrically driven equipment, whether permissible or nonpermissible,
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must not be taken into or operated in a working place where 1.0 per cent
or more methane can be detected in the general air of the place.

The code requires that metallic frames, casings, and other electric
equipment that can become "alive" through failure of insulation or by
contact with energized parts shall be grounded, and that cables for port
able underground electric equipment shall be provided with suitable
overload protection and power taps.

It is required that all rock drilling with percussion drills be done
wet, except in eases where exposure is for short periods, in which case,
permissible respirators must be worn for the protection of the persons
doing the drilling.

At least two travelable passageways, one of which shall be in intake
air, must he available from eaeli working section to the surface; travel-
ways must he kept in safe condition for travel and reasonably free from
standing water and other obstructions. One of the designated escapeways
may he the haulage road.

In mines in which 0.25 per cent or more methane has been found only
permissible electric lamps may lie used for portable illumination, and all
persons are prohibited from intentionally creating any arc, spark, or
open flame, except those that cannot he avoided in the normal perform
ance of work. The carrying of matches or other flame-making devices into
such mine is also prohibited.

Mine managers, mine foremen, and their assistants must be qualified
for their positions under the laws of the State in which the mine is
operated. Fire bosses or mine examiners must also be certified, or they
must be qualified or competent persons appointed by the management.

It is the duty of any employee ol* a mine, upon the discovery of an
unsafe condition, to report such unsafe condition to his immediate super
visor and, if the condition Ts not corrected within a reasonable time, it
must, be reported to the safety committee of the mine. Il is the duty of
the superintendent, mine foreman, or mine manager, and Ids assistants,
fire bosses or mine examiners, and other officials to see that the provisions
in the code are complied with, and it is the duty of mine employees to
comply with the provisions in the code and to cooperate with manage
ment in tile enforcement of its provisions. Reasonable rules and regula
tions of the mine, for the protection of the mine workers and the
preservation of the mine property, that do not lower or impair the
provisions in the code must he complied with.

The agreement of May 29, 1946, between the Coal Mines Adminis
trator and the United Mine Workers of America provides that from time
to time the Director of the Bureau of Mines may, upon request of the
Coal Mines Administrator or the United Mine Workers of America, re
view and revise the Federal Mine Safety Code.

It is recognized that a large segment of the industry has inherited
too manyunfavorable safety conditions because of ill-advised engineering
practices and lack of safety planning to make possible immediate drastic
changes in present practices and conditions without disrupting the eco
nomic structure of the business. In many cases, too much lias been taken
out of the mines and too little in the way of safety improvement has
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been put back in. This fact is recognized not alone by the mine owners
but also by the United Mine Workers of America and the Federal Bureau
of Mines. If the code becomes a permanent fixture in the industry, and
there are indications that in one form or another it is here to stay, it
will undoubtedly operate to bring about gradual improvement in mine
safety on an industry-wide basis.

Federal reports covering inspections of mines operating under the
code generally indicate excellent compliance with its provisions. Such
cooperation can have but one result.

Chairman Walker: Thank you, Mr. Miller, for reading that fine
paper. Gentlemen, you have heard the reading of the paper in connection
with the Coal Mine Safety Code. This paper is now open for discussion
from the floor. I should like to ask John E. Jones, of the Old Ben Coal
Corporation, to start the discussion.

Mr. John E. Jones: Mr. Chairman and members of the Illinois Min
ing Institute, I am speaking here not only as an employee of the Old
Ben Coal Corporation and its subsidiaries, but also as Safety Adviser
for the Coal Mines Administration.
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DISCUSSION UPON PAPER PREPARED BY
M. J. ANKENY

By JOHN E.JONES
Safety Engineer, Old Ben Coal Corp. and Subsidiaries

Safety Advisor to the Coal Mines Administration

In addition to presentation in part upon his subject "Procedure of
the Bureau of Mines Under the Federal Mine Safety Code for Bitu
minous Coal and Lignite Mines of the United States," the author deVotes
a part of his paper upon the source and interpretation of the Code.

Source

Regarding the source it is as Mr. Ankeny states, a new concept which
he regards as "safety regulation by contract." This, he states, "should
raise the general level of safety conditions in mines throughout the
United States and that a widespread reduction in the fatality and injury
rates should result."

Unfortunately, accident rates in coal mines in 1915 were the highest
in severity and second highest in frequency when compared with all the
other basic industries in the nation. That year in comparison was similar
to preceding years; in fact, comparisons are somewhat similar since the
records made by the National Safety Council first began. I will digress
here to read a portion of a paragraph from my address given last month
before the Coal Mining Section of the National Safety Council on this
subject which emphasizes the need of more successful action toward
safer coal mining.

". . . the severity rate for coal mining in 1945 was 11.94 days lost
per 1,000 man-hours; a figure more than twice that for the next worst
industry which is 'mining, other than coal.' The composite severity rate
for all industry is 1.16, just a little less than one-tenth that for coal
mining. The frequency rate given for coal mining is 63.06 disabling
injuries per 1.000.000 man-hours while that given for the lumbering
industry, the only industry which ranks worse than ours, is 64.65. The
composite frequency rate for all industry is 13.63, just a little more
than two-tenths that for coal mining."

"The source of the information is the reports from 6.262 industrial
units to the National Safety Council, including 147 coal mining units.
Forty general industries are considered."

"In 'frequency' coal mining ranks 39 and in 'severity' it ranks 40."
Gentlemen, we are at the foot of the class.

Interpretation

In his interpretations Mr. Ankeny has, in general, correctly explained
what the Code means. Complete, detailed agreement, of course,
is hardly to be expected so soon. The discussion he arouses could result
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in better approach to correct understanding of the Code with regards
to certain controversial details.

These details include:

1. The interpretation that responsibility rests now upon the man
agement and the employees but not upon the inspectors. The author
confuses rather than clarifies the allocation and degree of authority and
of responsibility.

2. ^The former inspection standards the author refers to as having
been generally followed is probably a more specific statement than the
author intended. These former standards in their entirety were too
impractical to be followed as may be readily ascertained by comparing
them with the Code.

3. Inspectors occasionally err in copying a section of the Code in
their mine reports as Mr. Ankeny has done here. This is probably nat
ural with such a young document. One illustration is noted where he
says, "Such minimum standards must include the setting of temporary
posts, jacks, or crossbars close to the face before other mining operations
are started, and as needed thereafter." This is substantially a copy of
Section lb under Article III (page 5 in the printed Code) except that
the words"where necessary" are omitted. Such omission usually changes
the meaning. In this instance there is confusion introduced since his
interpretation first says the timbering must be done before other work
starts, and adds as needed thereafter. It is both a "must" and a
"proviso" in the same sentence. It is clear as given in the Code.

4. I am glad Mr. Ankeny states that "Special provisions are made
for those very gassy mines which cannot comply with this (1.0% and
1.5% methane) requirement because of their abnormally high rate of
methane liberation." There are some eleven ultra gassy mines in the
United States. Most of them are now in the low volatile coal field in
southern West Virginia. None are in Illinois. These special provisions
were to be made later in each Bureau of Mines district having such ultra
gassy mines since to consider such a few of them among the hundreds
of other mines would be confusing in the writing of the Code. These
special provisions are not in the Code. They have not yet, to my knowl
edge, been explained to the federal inspectors.

5. Explosion hazards are usually fairly well understood. It is appli
cation of that knowledge that is too frequently omitted.

Better application of safety knowledge in examination and ventila
tion in all the coal mines is the prime motive of the Code. There is
need of more practical roek-dnsting knowledge and especially when all
bituminous and lignite mines are concerned. Money has been appropri
ated by the Coal Mines Administration and is being used for present
added mine development. This is for early tests at the II. S. Bureau of
Mines' experimental mine broadening their scope. Tests should be con
tinued to establish amount of rock dust required and the best means of
application if necessary in typical mining fields using their own coal
dust and as close as possible their own mining conditions. Ample rock
dusting for safety is unanimously agreed among all mining employees
and management.
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The author touches upon electricity and other salient parts which
also arc important subjects for discussion.

In conclusion it is gratifying that a Safety Code was prepared that
is practical covering such a big variety of mining conditions for that
massive area and which was adopted with no loss of tonnage and adding,
as stated by the author, "a new concept in the promotion of safety in
coal mining."

Chairman Walker: You have just heard a study and a studied dis
cussion of the paper previously read by Mr. Miller. I should like to ask
Mr. Miller if he would like to comment upon the discussion.

Mr. Alex Miller: I have nothing to say at this time.

Chairman Walker: Are there any other discussions from the floor
on the paper regarding Mine Safety? If not, we shall proceed with the
program. I should like to ask if Mr. Thomas Allen has shown up. When
the meeting was called to order he had not been heard from.

I believe he is not yet present, so we shall pass the second paper and
go immediately to the third paper on "Belgian and German Coal Mining
During the European Campaign." This is to be presented by Dr. Louis
C. McCabe, your friend and my friend, an old Illinois boy who had a
very active and very distinguished part in the past war.

He is now Chief" of the Coal Division, U. S. Bureau of Mines, Wash
ington, D. C. He has an interesting slide to be shown. Dr. McCabe.

Dr. Louis C. McCabe (Chief, Coal Division. U. S. Bureau of Mines,
Washington, D. C.): Mr. Chairman and gentlemen. It is certainly a
pleasure to be backagain to a meeting of the Illinois Mining Institute.

1 think it has been four or five years since I attended such a meeting.
Actually 1940 was the last meeting I attended in Springfield.

Value is apparent in the merchandise of our worthy Advertisers.



ILLINOIS MINING INSTITUTE 53

Published by permission of the Director, Bureau of Alines,
U. S. Department of the Interior.

BELGIAN AND GERMAN COAL MINING

DURING THE EUROPEAN CAMPAIGN

By LOUIS C. McCABE

Chief, Coal Division, Bureau of Mines, U. S. Department of the
Interior, Washington, I). C

In the first hundred days after D-day the allied forces had swept
through France from the west and the soutli and, by mid-September 1944,
the armies were lined up before Germany in this manner: In the north,
the American First Army was five miles inside Germany, north of Trier
in the Saar Basin; the Third Army had opened a new offensive along
the Moselle River south of Nancy, having gained several new bridgeheads
below Metz; the Seventh Army had joined with the Third west of Dijon
after invading France from the south. The northern wing of the First
Army was driving toward Aachen. Liege had fallen. More to the north,
the British Second Army had advanced into northeastern Belgium and
southern Holland. Canadian troops were operating along the coast to
capture ports for supplying the allied armies.

The small coal basins in the south and the Pas de Calais coal field in
northern France, the South and Campine Basins of Belgium, and the
Limburg field of the Netherlands were overrun quickly and with little
damage.

In August, SIIAEF had ordered all available personnel, American
and British, with coiVl-mining or distribution experience to Supreme
Headquarters near London in preparation for taking over the mines on
the continent as they were liberated. Colonel Robert P. Koenig, who in
civilian life was President of Ayrshire Collieries, Indianapolis, Indiana,
came from the Mediterranean theater to command this Solid Fuels Sec
tion of G-4 SIIAEF. The staff was gathered from British and American
army units in the C.B.I.. the Mediterranean, Alaska, the British Isles,
and the United States. All of us were assembled at General Eisenbower's
Headquarters at Versailles on September 25 to get our assignments to
the Solid Fuels Headquarters Section or to be subsections that were to
administer production and distribution of coal in the liberated countries
and Germany. Initially. Major Don Buchanan commanded the French
Subsection. Major Frank Hubbard the Netherlands Suhsection, and I
the Belgium-Luxemburg Subsection.

On October 1, Major Hubbard and I, with our stall's, formed a jeep
caravan and drove from Paris by way of Compiegne, St. Quentin, and
Mons 210 miles to Brussels. Part of this distance was over the one-way
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Bed Ball truck supply route to the fighting fronts. Everywhere the roads
were littered with burned German vehicles caught from the air or by
our tank fire. On every hillerest, blasted Tiger tanks and some Shermans
were testimony to the fighting there. In many places our bulldozers had
pushed the wreckage from the roads or plowed a village street clear of
fallen buildings.

Brussels was celebrating. For the first time in 4(/> years the Belgians
were a free people, able to fly the flag of their own country. The mines
did not work in September. Between the Antwerp-Brussels-Charleroi line
and the German frontier, the German army had dynamited railway
bridges and the bridges over the canals to slow pursuit. Bail and canal

-transportation had stopped. The miners, well-armed through the Allied
underground activities, were enjoying a rest from their labors under
German occupation. The forced labor the Nazis had sent to the Campine
coal field, mostly Bussians, and many Belgians who had gone into the
mines to escape deportation to the Beich, deserted the mines entirely.
Altogether, 40 per cent of the labor supply was lost to the industry.

The free governments of the western European democracies had
agreed before D-day that their coal resources would be at the disposal
of General Eisenhower for furthering the war. On instructions from
SIIAEF, one of my first official acts after entering Belgium was to organ
ize the Combined Coal Committee (CCC) constituted-of representatives
Of the SIIAEF Mission to Belgium, the Belgian Military Mission, the
civilian coal and coke production and mine supplies organizations of
Belgium, and the Belgian Solid Fuels Administrator. The CCC met
twice weekly in October and once a month thereafter under the sponsor
ship of the Belgium-Luxemburg Solid Fuels Subsection to coordinate
the various facilities for production and equitable distribution of the
coal of Belgium.

Coal requirements were submitted to .Majors J. Price Walters (Br.)
and George C. Brady (U. S.), the Requirements and Allocations officers
of the Section, two weeks in advance of the CCC meetings for review
and preparation of the allocations. Priorities were: (1) military rail
ways, (2) other military. (3) essential civilian (utilities, industries on
war production, food industries, etc.), and (4) other civilian, for dis
posal by the Belgian Minister for Economic Affairs. As requisitions in
the first three priorities seldom left a balance, we had the difficult task
of reducing the requirements of the military railways engaged in moving
munitions, food, and clothing to the troops, the troop requirements for
heating and cooking, and the requirements for industrial production so
necessary to speed arms and equipment repairs to the armies in the field,
in order that the civilian population might receive some fuel for cooking,
hospitals, and electricity for a few hours of light and transportation
each day.

In mid-October, Major General G. W. E. J. Erskinc, head of the
SIIAEF Mission to Belgium and General Eisenhower's representative
to the Government, said. "The three most important and almost primitive
requisites are (a) food, (b) law and order, and (c) coal. Coal is closelv
concerned with law and order." On the 3rd of September, the various
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resistance groups in Belgium were estimated at 200,000. On October 8,
.they were estimated at 85,000. Many of the 200,000 were temporary
volunteers who soon returned to their work or business. The 85,000 was
the hard core of the movement. Throughout October and November there
was considerable interference with the working of the mines because of
the arrest by the risistance group of key men accused of collaboration,
but this activity died away as the Government collected the arms.

In a very few days it was apparent that the major problems affecting
coal production were (1) lack of food for the miners, (2) shortage of
mine timbers, and (3) inadequate transportation.

In conference with the Belgian Cabinet Ministers on October 5, the
Labor Minister stated that the miners' food allotment was lower than
under the Germans and that the principal staple items of food now
lacking were butter and meat. On October 6 the Government increased
the bread ration to the entire population, and potatoes were to be re
moved from ration control.

The transportation situation was particularly difficult in the Campine
coal field near the Netherlands and German borders. The seven mines
in this district in normal times produced 500,000 tons of fat coal (volatile
matter 30 per cent) per month. Some 20.000 miners were employed in
these mines and most of them lived at some distance from the works, but
all lived within a radius of 20 miles. Transportation to and from the
mines was nonexistent. Formerly, there were busses, rail transportation,
and bicycles to transport the men, but the Germans had requisitioned
all serviceable motor vehicles and bicycles for their withdrawal and had
immobilized the work trains by dynamiting the bridges. Similar condi
tions existed in other mining areas of Belgium, alleviated to some extent
by the availability of street cars.

On October 7, I wrote to 21 Army Group as follows: ''Production of
coal is an essential requirement of the war effort. Physically, the Belgian
coal industry is prepared to satisfy the eoal requirements the Allies have
placed upon her. However, there was essentially no coal production in
Belgium in September. Lack of transportation for miners to and from
the mines, lack of sufficient food supplies, and lack of transportation for
essential mine timber have delayed renewed operation of the mines.
Every possible action is being taken to return the mines to production
within the next week. The Armies and essential civilian operations in
Belgium have, for the past five weeks, drawn upon stocks above ground.
Only two weeks coal supplies are now available on the surface. Army
requirements for the next 30 days are in excess of anticipated production.
There is no possibility of moving coal for military or civilian use from
the U. K. or the U. S".

"The Campine coal fields, now producing approximately 4,000 tons
of eoal daily, can increase their production to 15,000 tons daily if trans
portation for the miners to and from the pits is supplied. . . .

"It will require 84 five-ton trucks, or their equivalent in personnel
hauling capacity, to fully satisfy the transport requirements in this
area. ... In view of the urgency of the requirement from the military
as well as the civilian viewpoint, it is urgently requested that the Army
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Group make available a minimum of 50 per cent of the transportation
indicated (42 vehicles)."

Within four days, 21 Army Group informed me that they would fur
nish the full 84 vehicles. The mines sent civilian drivers to take the
trucks to the Campine where they were used for movement of personnel
and mining materials until the spring offensive got underway in
February.

When operating normally, the Belgian coal industry imports 50 per
cent of its mine timbers from Portugal, France, and Norway. During
the German occupation these sources were cut oft' and the Ardennes
Forest was severely overeut to furnish the necessary wood. When we
entered Belgium, the mines had three weeks timber supply, but by the
middle of October many of them had exhausted some sizes. It was neces
sary to move in a supply of timber quickly, and the only adequate source
was the Ardennes. After meeting with the timber merchants in Brussels
on October 11, I obtained from 21 Army Group the assignment of one
truck company of 100 six-ton trucks and a Canadian Forestry Company
capable of cutting and moving 1,500 tons of timbers to railhead or
directly to the mines eacli day. Movement began October 14 under the
supervision of Lt. W. E. Pritchard of Huntington, West Virginia, of my
staff, and continued well into the Spring of 1945."

It was desirable to get the civilian timber market operating to supply
as least 500 tons of timber daily, but the merchants needed tires for their
automobiles to travel through the forests to arrange with the farmers
for cutting and hauling, and the farmers needed tires for their trucks
and horse-drawn vehicles. Both needed gasoline. I wrote 200 permits
to draw gasoline from military stores, and we distributed 400 sets of
discarded American Army tires for the farm carts. In a warehouse in
Brussels, two of the Section's supply officers, Major Jerome C. White
(U. S.) and Captain Vernon L. Caspar (Br.), discovered 90 tons of
German synthetic rubber which was being held as enemy war material.
We requisitioned this and put it in the Engelbert tire factory at Liege
for the manufacture of 400 sets of automobile tires and 20,0*00 bicycle
tires for distribution to timber and mine trucks and for miners' "and
woodsmen's bicycles.

The supply of meat and butter rations to the Belgian miners was
initially left to the civil authorities, but by November 4 such a rash of
strikes had broken out and so many miners were away from the mines
looking for food in the farm areas that it was apparent that indigenous
food was not available. The Belgium-Luxemburg Solid Fuels Section
recommended and SIIAEF directed 21 Army Group and the American
Zone of Communications (COM Z) to supply meat and fats (butter,
margarine, or lard) from military stores. In all, 82.000 workers, includ
ing sick and injured, received 245 tons of fats and meat from the
American and British Armies each month. This food was distributed
each week at the mine. Underground workers received 80 grams of meat
and 10 grains of fat for each day worked, and surface workers received
half this amount. If six days were worked without lost time, there was
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a bonus of one day's ration. This materially helped production and
reduced absenteeism.

In warfare there is intense competition among elements for the all
too meager suppliesand, regardless of the controls set up by the Supreme
Commander, the enthusiasm of subordinate formations to do their par
ticular job sometimes causes considerable embarrassment to the common
effort. Requisitioning of coal by combat supply organizations initially
upset the master allocation programs of a numberof Belgian mines. This
first came to our attention as the weather grew cold. Operators reported
officers coming to the mines with convoys to requisition coal in 500- and
1,000-ton lots. Typical signatures on the requisitions were, "Will U.
Bendover, 1st Lt„ 8th Mississippi Foot" or "John Doe, Capt., 9th Base-
hall Company." Military coal was supplied by Belgium under reverse
lend-lease, but such requisitions as these could not be honored. We closed
these leaks by making a single American officpr responsible for signing
for all deliveries to American troops and a single British officer responsi
ble for deliveries to British troops. The operators were provided with
facsimiles of the signatures of the supply officers and their requisitions
were balanced against their monthly allotments at the end of each month.
There wasno carryover in allotment from month to month to military or
civilian consumers. All unused balances were canceled at the end of
each month.

By the third week of October, the Belgian mines were producing
25.000 tons of coal daily; by the end of November, this had gradually
risen to 40.000 tons a day. where if had leveled off due to the shortage of
transportation; 1.700 tons of coal daily was going into storage at the
mines, and they were threatened with curtailing production for lack of
storage space. Twenty per cent of the production, or 8.000 tons a day.
was being used at the mines, leaving 32.000 tons for military and essential
civilian use. Daily movement by rail was 15.000 to 20,000 tons by the
21st of October. Road transport was moving 7.000 tons daily and water
transport approximately 5.000 tons daily. Tt was apparent that Belgium
must produce more than a million tons of marketable coal a month to
meet the military and essential eivilian requirements during the winter
months. The heavy demand for coal by the industries having military
manufacturing commitments made this essential.

November was a month of uneasy political events of a nuisance value
out of proportion to their real significance. The Government fell on
December 14. and the Battle of the Ardennes began on the 16th. Attack
by V-l and V-2 weapons disrupted transport at. Antwerp and was re
sponsible for a great deal of absenteeism in the Liege coal fields. On
December 20 the canals froze, immobilizing 80,000 tons of coal in barges.

For four years Belgians had been living on a misarably low food
ration supplemented by the black market. Belgians were now living
on approximately 1.400 calories a day. Since this had been going on for
four years, it was not surprising that food was considered the most
important, single factor in Belgian life. Two thousand calories a day was
regarded as the target for liberated countries. Political unrest, lack of
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food, and insufficient coal, together with reverses at the front, gave the
Belgians a pessimistic view of life.

During this time, Belgium was supplying the Allied military forces
with 4,000 tons of fruit and vegetables a month; $40,000,000 worth of
industrial products, such as tank treads, steel rails, trench mortars, and
automatic weapon replacement parts; 75,000 tons of coal a month for
military and essential civilian needs; 130.000 tons of potatoes; complete
control'and use of transportation by railway and canal; the full require
ments of civil labor for docks and other military requirements; and hous
ing on a generous scale for military purposes. Against this, the Belgian
Government had received little more than 4,000 tons of food from the
Allies since the liberation.

The German offensive caused dislocation of coal production and loss
of the Ardennes as a source of mine timbers. The British transport
company hauling mine timbers and Canadian forestry company cutting
in the Ardennes were withdrawn across the Meuse. The Canadians lost
their power saws and other woodcraft tools. This had a serious effect on
coal production. We set to work immediately to find other areas where
cutting could be renewed. In cooperation with the Belgian Forest Serv
ice, parks and small wooded estates were requisitioned and cutting organ
ized anew. By the middle of January 1945, 1.000 tons of mine timbers
a day were again being delivered to the mines.

As the winter weather became more severe, coal losses in transit
mounted. By December 7, 1944. the loss of eoal in transit was 10 per cent
of the marketable production. It was decided in a meeting at Versailles
that military guards would be placed on all trains carrying coal, the
guards to be supplied by 21 Army Group and Corn-Zone, and that static
guards would be provided for all railway yards. All consumers were
directed to reduce consumption 15 per cent. Supreme Headquarters ap
proved the transfer of 75.000 tons of coal from stockpiles in the Nether
lands mines to the Belgian economy. 21 Army Group assigned four
forestry companies to cutting forests west of the Meuse and two transport
companies to move the mine timbers to the mines.

Because of icy weather, delivery of mine timbers in the 10 working
days from January (i to 17. 1945. was only 6,700 tons, which was not
sufficient to sustain the coal production. The four forestry companies
and the two motor transport companies of 21 Army Group were cutting
80 per cent of all the timber supply, and civilian organizations were pro
ducing the remaining 20 per cent.

There was considerable labor unrest in the mining region at this
time. The entire Southern Basin did not work on January 23 and 24,
1945. The main controversial issue hinged about the recognition of a
new Communist union. Tn the last week of January and the first week
of February, labor unrest in the mines was responsible for the loss of
approximately 150,000 tons of eoal to consumers. The unrest at no time
had the appearance of a general strike, and no basin was entirely idle
on any working day. Loss of production in the Southern fields ranged
between 30.000 and 90.000 tons from day to day and averaged 33 per cent
for the country during the period. General unrest rather than specific
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grievances appeared to be the basis for the strikes. Recognition of the
CLS (Communist Union), special clothing allowance, allocation of coal
for the population; payment of salaries to delegates supervising distribu
tion of extra food rations to miners, dissatisfaction with minimum wages,
and increase of old miners' pensions were given as causes of strikes. One
skirmish with the gendarmes was reported, but the strikers were gen
erally extremely quiet.

As the strike lengthened, the position of essential railways, utilities,
and military supply took on a serious aspect. In all categories, stocks
were measured in days. In December, railroad consumption was cur
rently5,500 tons per day. In the period January 29 to February 3. 1945.
the railroads received only 3,000 tonsdaily from the mines. On February
5, Major D. E. "Wilson (II. S.), Section transportation Officer, reported
that if this rate of delivery of railroad coal continued, stocks would he
exhausted by February 12. Further reduction of railroad fuel stocks
was stopped February 6 by denying all coal to civilian and army use.
Power plants throughout Belgium had approximately a five-day supply
of coal at reduced consumption levels. Gas plants were dangerously low
on coal supply. On the weekend of February 3 and 4, it appeared that
fires would have to he drawn from some of these plants and a year woidd
he required to repair the damage caused by cooling them. During this
critical period, the price of coal in the black market had risen to $2,000
a ton.

On February 7. 95 per cent of the workers on strike returned to the
mines. Reports from the five coal fields suggested that the unrest was
dissipating. Radio appeals by General Erskine and the Belgian Minister
of Labor were effective. Changes in the Government likewise had its
effect. Whatever the cause of the workmen returning, the fuel picture
had brightened considerably.

The miners' strikes, which began January 22. ended February 7 after
14 days duration. The loss of production during the period was estimated
at 157.000 tons. The recovery after resumption of work was encouraging.
The first day after full resumption, the production rose to 43.000 tons
daily, surpassing the daily target established for February. Mine timber
receipts likewise reached new heights during Ibis period. 7.600 tons
reached the mines in the week ended February 10. and 1.650 tons were
delivered on February 8, establishing new ceilings for the week and for
a single day since the liberation.

The railway's stock position was materially improved by diversion
of all suitable coal to its use on February 7. 8, and 9. 57.000 tons of coal
were delivered to the railroads during this period, an average in excess
of 14.000 tons per day. The current consumption remained at 5,500 tons
per day and the reserves were materially improved. Utility stocks were
increased by measures of conservation and improved deliveries.

By the end of February 1945, coal production had reached a new high,
averaging 48.900 tons per day for the nine working days February 17
to 27 and totaling 440.200 tons. On February 24, 51,000 tons was pro
duced— the highest single day's production since the liberation. The
receipt of mine timbers continued to improve; for the week ended Feh-
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when deliveries were 2.900 tons. Improved transportation, warmer
weather, distribution of some items of clothing to the miners, and a gen
eral expression of confidence in the Government resulted in a reduced
rate of absenteeism. It declined from 23 per cent on February 10 to lo
percent on February 24. More coal was mined during March than could
be transported. It appeared that the coal industry had passed its initial
difficulties and that long-term plans for production and utilization could
be made witb more assurance of fulfillment. Domestic consumers and
the armies received only 55 per cenf of their allocation during February
owing to the shortages caused by strikes. In spite of this fact, more
families received their ration of coal than in any month since the libera
tion and some time before it. During the month the railroads received
9S per cent of their allocation, the highest proportion for many months.
For a long period, great reliance had been placed in dispatches by rail
because of the low stoeks held by consumers and the greater speed of
rail traffic. The build-up of stocks made it possible for more coal to be
transferred to barges, which were arriving regularly.

In November 19-11. Colonel Koenig set up the administration of the
Aachen mines under Major T. N. Williamson of Bluefield, West Virginia.
It was from Aachen that the first. German solid fuels moved to the liber
ated countries; several cars of electrode coke were shipped to France
early in January 1945. Only 600 miners of 22,000 normally employed in
these mines were left when the district was captured, but. Major William
son was able to pump the mines and supply coal to troops in the forward
areas from surface stocks.

Our armies began to move in March, which was the signal for forming
the German Subsection at full strength. I assumed command on March
16 and joined the American. British, French, Belgian, and Netherlands
officers who had reported lo Aachen for duty. During the month, the
Cologne brown-coal fields and the Ruhr mines west of the Rhine were
overrun. The Saar fell to the Third Army toward the end of the month,
and the Ruhr was encircled by armored spearheads of the Ninth and
First American Armies. The last resistance in the Ruhr pocket was
cleared before May 1.

Our purpose in Germany was to provide centralized staff supervision
of solid' fuels during the military phase, to coordinate and supervise
mining, to collect bids and allocate solid fuels to meet military and essen
tial civilian requirements, and to assure mine supplies and repair parts
for machinery required in production. Unit headquarters were estab
lished at Aachen, Kre.feld, Essen, Cologne, and Heinitz (Saar) to accom
plish this purpose. Guarding, day-to-day supervision of mining opera
tions, and the execution of our allocation orders were the responsibilities
of provisional troop organizations, which were called Rhine Coal Control
in the Aachen, Cologne, and Ruhr fields and Conad Mining Group in
the Saar.
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German coals are divided into two general classes, Stcinkohle and
Braunkohie. Stcinkohle comprises the coals of anthracite and bituminous
rank, and Braunkohie (brown coal) corresponds to American lignite.
The Stcinkohle are classified as to volatile content as follows:

Volatile matter
Per Cent

(1) Anthrazit or Magerkohle (lean coal) 5-20
(2) Fettkohle (fat coal) 20-30
(3) Gaskohle (gas coal) 33-37
(4) Gasflammkohle (free-burning coal) 37-45

In western Germany the Slcinkohlc are found in highly folded and
faulted sedimentary formations. The coal beds are plentiful but seldom
exceed 40 inches in thickness. Some beds as thin as 16 inches are worked.
The average depth of shaft is 2,250 ft, 90 to 180 feet being coal. Through
out the Ruhr, coal is hoisted from six levels, on the average, and each
level may provide a different rank and a different purpose coal. Back
filling is required to prevent or control .surface subsidence.

The German underground mines employ the advancing longwall sys
tem for the most part and are poorly mechanized by American standards.
Pneumatic picks are almost universally used by workers at the face, and
hand-shovelling on belt or chain conveyors is general practice. Immedi
ately before and during the war much attention was given to power
loading on longwall faces. In 1940, the Bergbau Verein (Mining Asso
ciation) organized a contest and gave prizes for new mechanical equip
ment that would have more than three man-shifts per hundred tons of
coal. The most important machines produced by the content were the
cutter loader and the coal plow.1 In the four years of development
preceding our occupation, more than 2,000.000 tons of coal had been
loaded with this equipment. Coal plows produced more than half of ton
nage, cutter loaders about 40 per cent, and other types of loaders the
balance.

In meeting world competition and exacting industrial requirements,
the German coal industry found it necessary to build great surface prep
aration plants. Many mines were equipped with complete units for
cleaning each rank of coal mined and had elaborate arrangements for
blending their coals. Closely allied installations, such as electric power
plants, coke ovens, hydrogenation, and briqbetting works, were normally
built on the mine site. The coke ovens fed their gas to the central grid,
and the power stations were interconnected to make these services avail
able to all of western Germany.

The brown-coal beds vary between 20 and 330 feet in tbiekuess and
are shallow enough to be stripped over large areas. Before the war, 85
per cent of the production was from open pit. As mined. Ihey contain 40
to 60 per cent moisture and a heating value of about 7,000 B.t.ii. Their
sulfur content is less than 1 per cent, and the ash content varies from
3.5 to 6.5 per cent.

•Buch, J. W.. Design and Operation of the Coal Planer. Ruhr District, Germany: Bureau of
Mines Inf., Circ. 7377, 1946, 20 pp., 34 figs.
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In 193S, 50 per cent of the brown coal was consumed in generating
electric power at the mine site. Fortuna No. 2, in the Cologne field,
burned 10,00(1 tons of raw brown coal per day for power production. The
briquetting industry used 23 per cent of the total output. Because of
the high bitumen content brown coal can be briquetted without binder
after the moisture is reduced to 12 per cent. In the war years these
briquets were the only solid fuel available to most German households
and were shipped to France, Belgium, and the Netherlands to supply the
domestic market while the metallurgical and byproduct coals of these
countries were drawn off to supply the German war industry. Brown
coal was an important raw material in the synthesis of fuel oils and
gasoline before and during the war; 21 per-cent of the production was
used for this purpose. Miscellaneous chemical and general industry con-
turned the remaining 6 per cent of 1938 production.

It is interesting to compare the coal production of the major fields
of western Germany for 193S, the year preceding the outbreak of hos
tilities in Europe, with 1943. the last year that all the fields were under
German wartime administration.

Production of Steinkohle in Western Germany

(In 1,000 short tons)

Year Ruhr . Soar Aachen Total

1938 140,012 15.832 8,529 164.373
1943 137,845 17,415 8,069 163,329

It is significant that the mines of western Germany were able to maintain
production at pre-war levels throughout 1943. At this date our bombing
attacks did not have the crippling effects of the mass raids in the winter
of 1944 and spring of 1945.

Output fell throughout the war from 1.5 tons per man-day in 1938
to 0.8 ton per man-day in March 1945. Between 1939 and 1944, 210,000
young German miners were drafted into the army. Those drafted were
replaced by slave labor and prisoners of war; the latter were largely
Russians. The last, census of miners in the Ruhr immediately preceding
the Allied occupation showed 381,000 men, of whom 58 per cent were
German and 42 per cent foreign. The numbers above and below ground
were in about the same proportion.

Toward the end of the war, when food became scarce, both German
and foreign workers were given extra bread, butter, and meat rations
to stimulate production. Germans who worked two Sunday shifts per
month received 1 bottle of schnapps, 3 cans of sardines, and 24 cigarettes
in addition to their regular rations. Medical services were set up at the
mines to catch illness early and reduce sick leave.

Lack of food, manpower, and transportation, the same problems that
plagued renewal of mining in the liberated countries, faced us in restart
ing the German mines. Also, we were operating in enemy territory with
no clearly defined policy toward the industrial machine served by the
coal industry and on which the very existence of the mines depended.
The three schemes advanced for solution of the problem were: (1) Sep-
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aration of the Ruhr from the rest of Germany and operation under
international control, (2) dismantling factories and mines and turning
the industrial area to farming, and (3) resumption of operation on a
limited scale under Allied supervision. At the end of the SHAEF period,
the third scheme came into operation through the Allied Control Council.

The Aachen, Ruhr, and Cologne fields passed to Britisli Zone control
on June 15 and the Saar to French Zone control on July 17, 1945.

The net pithead coal production during the SHAEF period in occu
pied Germany is shown below:

German Coal Production, April - June, 1945

(Thousands of short tons)

Month Ruhr Aachen Saar Cologne
(raw brown coal)

April 23 34

May 741 26 83 184

June 1,508 40 150 331

TOTAL 2,249 89 267 515

At this time 3,250,000 tons of eoal and 3,500,000 tons of coke were in
storage at the mines. There was no immediate possibility of moving
these stocks because barge transportation on the Rhine was stopped by
fallen bridges, and the railways, brought to a standstill by Allied bomb
ing, were operating at 5 per cent of normal.

The slave labor was liberated from the mine stockades as we overran
the mines. Germans now made up the working force, reduced by 40 per
cent. On June 15 there were 193,000 workers in the Britisli Zone and
16,000 in the Saar. The Britisli reported 30 per cent absenteeism among
these miners and 19 per cent among those in the Saar. The extensive
aerial destruction of housing and transportation in the Ruhr and the
extreme shortages of food that developed in this densely populated area
may explain the differences in absenteeism.

Germany exported 24,000,000 tons of eoal in the 18 months immedi
ately following the First World War, exclusive of the Saar. In the same
period after VE-day, less than 1,000.000 tons was exported from the
same fields. The recovery of Europe and in many ways the readjustment
of all the industrial countries of the world are. affected by German coal
production. The United States may continue to supply some coal to
Europe for a few years but it cannot lie regarded as a permanent market.
There is some evidence that the Silesian mines will expand rapidly under
Polish operation; but, if this does come about, the demand of adjacent
states will readily absorb this output. The Britisli mines are passing
through a critical period and are now unable to meet the requirements
of the home industry. There never has been such a shortage of eoal in
the world before and search .for a supply leads back inevitably to the
Ruhr.
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Chairman Walker: I don't believe a discussion is necessary, but if
you want to take on some questions we have a little time. If anyone
would like to ask a question of Dr. McCabe, now is your chance.

I had my troubles in Europe with coal mines. That was mostly in
Austria. They were still trying to get the railroads running when 1 left.
In Austria they were trying to supply four pounds of fuel per day per
family. That doesn't take much coal.

I would like to turn the meeting back to President Joe Hitt for this
morning. (Applause.)

President Ilitt: The afternoon's session is at two o'clock and I
earnestly urge you all to be here on time. We will now adjourn until
two o'clock.

The meeting recessed at 12:00 o'clock, noon, to reconvene at 2:00
o'clock, p. m.
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AFTERNOON SESSION

2:00 O'clock P. M.

The Friday afternoon session of the Fifty-fourth Annual Meeting
of the Illinois Mining Institute convened at 2:00 o'clock in the Ballroom,
Abraham Lincoln Hotel, Springfield, Illinois, President Joseph E. Ilitt
presiding.

President Hitt: Will you be seated, please, gentlemen. We don't
want to hurry the program this afternoon. We want to do wliat we do
right, and yet we want as much of an interval between the closing of this
session and the opening of the session tonight as possible because, that is
where we get accpiainted.

For that reason we will start right now although the boys are coming
in slowly. The first paper this afternoon is '"The Development of Electric
Locomotives for Use in Coal Mines," and is a subject that I am sure you
will be interested in.

I am going to ask Mr. Frank Eubanks, the organizer and former presi
dent of the Mining Electric Group, and now the electric maintenance
man for Old Ben Coal Corporation, to preside as chairman. Mr. Eubanks,
will you take the chair?

Mr. Frank Eubanks (Old Ben Coal Corporation, West Frankfort,
Illinois) : Our first paper this afternoon is on the "Development of
Electric Locomotives for Use in the Coal Mines," by John S. Beltz, of
The Jeffrey Manufacturing Company. Mr. Beltz, will you please come
forward ?

Mr. John S. Beltz (Chief Engineer, Mining Department, The Jeffrey
Manufacturing Company, Columbus, Ohio): Mr. President and members
of the Illinois Mining Institute, before I start on this paper, I would like
to make a few remarks.

One is, do you men ever think what it would mean if suddenly you
were deprived of your electric locomotives underground? You can get
the coal cut in other ways, maybe; you can get it loaded in other ways,
but how are you going to get it from the face to the bottom?

The electric locomotive is such a simple, reliable, every-day piece of
apparatus that it is rather hard to make a talk that is really interesting
about the development of the locomotive, ft sort of grew Topsy-likc.

However, I have written a resume that may be placed in the Year
Book, of the major developments that have taken place. Nevertheless, I
find myself in a sort of position of a historian that is writing history
right in the middle of the battle.

Anything you say, somebody is liable to pick it up and say, "Well,
that didn't happen just that way"; so the main highlights of the early-
development I am going to read because there are some basic figures.

Then for the rest of it I am just going to talk and sort of cover the
subject in a general way and just hit the high spots.

G
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DEVELOPMENT OF ELECTRIC LOCOMOTIVES
FOR USE IN COAL MINES

By JOHN S. BELTZ
Chief Engineer, Mining Department, The.Jeffrey Manufacturing

Company, Columbus, Ohio

Underground transportation in eoal mines has been one of the major
problems of the entire Mining Industry. Before the advent of electric
haulage, human muscles and animal haulage were the principal means
employed to move the coal. Animal haulage necessarily limited the length
of haul. Mechanical haulage of various kinds was adopted in order to
handle more tonnage over a greater distance. Specially designed steam
locomotives were used in some cases. The compressed air locomotive,
which was basically a steam locomotive with a high pressure storage
reservoir and suitable reducing valves was quite popular in the larger
mines in the 1880's and 90's. Another form of mechanical haulage was
rope haulage. Two systems of rope haulage were in general use: the
endless rope, which is still quite popular in England, and the main and
tail rope. Once installed these systems were rather inflexible and the
problem still existed of getting the coal from the various working places
to the rope.

The first account that we have of an electric locomotive being used
in a coal mine in the United States was one built and installed in an
anthracite mine owned by the Pennsylvania Railroad Company in 1887.
It is interesting to note that this first locomotive was built by a coal
company. They evidently were dissatisfied with the systems of haulage
available, and inasmuch as there was nothing better available on the
market, they set about to produce the article themselves. Fig. 1 shows
the general appearance of this old locomotive, which was so aptly named
"The Pioneer." I could find no definite information as to the construc
tion of this locomotive but from the photograph it appears that a single
motor was used, which drove to a jack shaft. Chain and sprockets en
gaged this jack shaft to the cross shaft between the locomotive wheels.
A gear on this cross shaft, drove gears on each axle. It appears that the
frame was made of wood and then in order to get sufficient weight to
pull any appreciable load, various pieces of scrap iron were then piled
on the locomotive. It is believed that the electric equipment was supplied
by one of the predecessors of the present General Electric Company.

Fig. 2 is a photograph of the first locomotive built by a manufacturer
and used in a bituminous coal mine in the United States. It was built
by the Jeffrey Manufacturing Company and sent to the mine of the
Upson Coal Company in 1888. It was also a single motor locomotive and
was gear driven throughout.

These early locomotives were called upon to negotiate curves, which
were laid out for animal haulage. This made the wheel base rather short
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and limited the size and weight of the locomotive. In order to overcome
this objection, Mr. Elmer Sperry conceived the idea of a double truck
locomotive. This locomotive was equipped with one motor and a rather
ingenious set of gearing, which allowed each set of trucks to pivot about
the midpoint of the locomotive. Several locomotives of this general de
sign, Fig. 3, were built in the early 1890's by the forerunner of what is
now the Goodman Manufacturing Company.

It is interesting to note that all three of these original locomotives
used one rather high speed motor, which was connected to the axles
through double reduction gearing. Also the single motor made the use
of idler or reach gears necessary in order to drive both axles and that
this construction practically eliminated the use of springs and floating
journal boxes as we know them today. In 1885 a patent was granted to
Mr. Frank J. Sprague of New York, N. Y., covering a traction device
in which one side of a motor was hung directly on an axle and the other
side suspended from the truck frame by a suitable suspension nose. The
armature was conrfected to the axle using suitable single reduction spur
gearing. By using a motor on each axle, power was applied to each set
of wheels and since it was no longer necessary to maintain fixed center
distances between axles, spring mounted journal boxes could be used.
This made a better riding locomotive, and since the axles were not rigid
in the frame enabled the locomotive to follow uneven track much better.
Fig. 4 shows one of the larger haulage locomotives built in the lS90's,
this locomotive used 3 single reduction motors, semi-eliptical leaf spring
and equalizers between each set of trucks. By 1900 locomotive design
had been more or less standardized using the following general features:
cast iron side frames, single reduction spur gearing with motors hung
directly on the axle and magnetie blowout drum controllers. Some manu
facturers still used single motor, double reduction gearing particularly
on the narrow gauges, which allowed more motor capacity than could be
obtained with two smaller motors mounted between the wheels.

As the mine operator became convinced of the superiority of electric
haulage on the main line, his thoughts turned to supplanting animal
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haulage for gathering and secondary haulage. This brought about the
gathering locomotive, which was a small single or two motor locomotive of
four to eight tons weight equipped with an automatic cable reel, which
would pay out the cable when going beyond the trolley wire and auto-
would play out the cable when going beyond the trolley wire and auto
matically reel it up when approaching the wire. In some mines with the
rooms going to the dip, wire rope or crab reel locomotives were used.
Such a locomotive was equipped with a small motor driven hoist; the
empty ear would drift downhill to the face and the snapper would drag
the wire rope in to the face and attach it to the loaded car; the locomo
tive remaining out on the entry. The motorman would then start the
hoist and pull the ear out of the room.

In the early 1900's considerable effort was expended on trying to get
more draw bar pull out of the light locomotives then iii use. In many
mines the grades were excessive and the weight of the trailing load that
could be pulled up these steep grades was very limited. The rack rail
locomotive was tried out in order to overcome this objection. By suitable
arrangement of clutches the motor could he arranged to drive the loco
motive as an ordinary traction locomotive through the wheels, or as a
rack rail locomotive through the rack gear, which engaged the rack rail
on the hills. Pig. 5 shows a tandem rack rail locomotive. Inasmuch as
the slipping of the wheels is the only safety device that really works, to
prevent overloading of a locomotive, and since the rack rail drive could
not slip, the electrical equipment on the rack rail locomotive did not have
a chance to protect itself. Also maintenance on the rack rails was ex
pensive and several years before the first World War practically all rack
rail installations had been discontinued.

In the old days the insulation on the trailing cable of gathering
locomotives was composed of rather poor material compared by present

Figure 4.
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Figure 5.

standards. This insulation was then covered by a braided jacket which
wore out rather rapidly. This led several people to think about making
a gathering locomotive which did not require trailing cable. Electric
storage batteries had been developed to the point where their use became
practical on mine locomotives about the year 1910. From the period of
1912 to 1923 or 1924, storage battery locomotives were very popular for
gathering service. There was no trailing cable to bother with, and while
they ran at slower speeds, if the haul was not too long or the grades too
severe, they gathered just as much coal as the higher speed cable reel
locomotives. In November of 1919 the U. S. Bureau of Mines set up a
schedule for granting an approval plate for storage battery locomotives
and to date it is the only underground electric locomotive which bears
an approval plate of the U. S. Bureau of Mines. There are still a great
many storage battery locomotives in use, particularly in gassy mines or
where operating conditions are favorable to their use. With the intro
duction of rubber clad cable with tough long life jacket and improved
cable reels, the cable reel locomotive seemed to regain its popularity.
Also the use of mechanical loading, larger and heavier cars, and working
in lower seams, all tended to give the cable reel locomotive an advantage
in many installations.

In many so-called gassy mines it was desirable to use cable reel loco
motives. This led to the development of what is known as the "explosion
tested" cable reel locomotive. All electrical compartments such as motors,
controllers, resistor cases, headlights, etc., are totally enclosed and built
in accordance with the recommendations of the U. S. Bureau of Mines.
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When running beyond the trolley wire power is taken through a two-
conductor trailing cable. All ground returns are removed from the
locomotive frame and the machine runs on a full metallic copper circuit
the same as a coal cutter.

The electric motor used in underground haulage has hasieally been
the series wound, direct current motor. The basic design of such a motor
is fixed. Between 1900 and 1910 the one change in electrical design was
the introduction of interpoles. This gave the designer more latitude in
motor dimensions and proportions. Most of the improvements in motor
design have been of a mechanical nature. The earliest motors had east
iron frames. These were superseded by cast steel frames. Many of the
earlier motors used a ring winding, this was superseded by the drum
winding using formed coils. All the original motors had the armatures
running on bushed bearings. Many motors were destroyed due to bearing
failure allowing the armature to rub on the pole shoes and grease or oil
getting into the motors and soaking the windings. About 1908 some
traction motors were mounted on ball bearings as an experiment. It was
found that the hall bearings did not require near the amount of lubrica
tion that the sleeve bearings did and that its life on the whole was loijger.
This meant less grease in the motor and less likelihood of poling, which
greatly increased the armature life. Also since the ball bearing did not
require as much axial length as the bushed bearing it enabled the designer
to get larger motors in the same minimum gauge. The introduction of
ball bearings on locomotive motors was one of the most important ad
vances in motor design.

At about the same time rolled steel slabs began to take the place of
east iron for side frames and end frames. Cast iron did a very good
.job until the locomotive got in a bad wreck and ilie result was often a
broken side frame. About 1915 or the beginning of the first World War
locomotive design had pretty much settled down to steel side frames and
end frames, armatures mounted on 'ball hearings, two and three motor
locomotives with a motor hung on eacli axle driving through single reduc
tion spur gearing. The standard speed for gathering locomotives was
about G m.p.h. and for haulage locomotives about 8 m.p.h. Drum con
trollers were standard and only on special occasions were power brakes
specified. Practically all of the locomotives that were sold thirty years
ago are today still hauling coal, which speaks pretty well for a design
that had evolved in a period of about twenty-five years.

During World War T the demand for coal rose to unprecedented
heights. Many new mines were opened and the demand for electric mine
locomotives was so great that all emphasis was placed on production of
existing designs rather than improvements and refinements or new de
signs. In the period between 1920 and 19.30 many refinements were
incorporated in locomotive design hut the same basic design in the main
remained. One of the most important of these refinements was the adop
tion of contractor control to the larger mine locomotives. This system of
control had been in use for several years on main line railway electrifica
tion and multi-ear train subway and electrical lines. The space required
for this additional equipment and the extreme variations in mine voltage
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were obstacles, which prevented the earlier use of contactor control on
mine locomotives. However, the development of contactors which would
operate satisfactorily over a wide range in voltage, and the changing
conditions underground which made it possible to use longer and wider
locomotives, enabled the manufacturer to install satisfactory contactor
control. This lessened controller maintenance expense and at the same
time made more practical the use of larger higher speed locomotives.
Locomotives having full load speeds of 10 to 12 m.p.h. came into use with
loading per axle as high as 12 tons. Since the controller is no longer a
limiting factor over the amount of power that can be handled by one
master controller, any speed that is practicable for underground work
may be used; and by connecting two or more units in tandem, locomotives
of almost any weight can be furnished. As a matter of fact the limit
now may be the amount of current that can successfully be collected from
the trolley wire with a single current collecting device and the total peak
load thrown on the power house when such large high speed units are
operating fully loaded. A 40-ton unit traveling at 11 m.p.h. pulls about
2000 amperes from a 250-volt trolley. The conventional trolley wheel
was not suitable for such loads and speeds. Considerable experimenta
tion was done to improve the current collection capabilities of this device
but the sliding shoe proved to be the most satisfactory means of current
collection and was generally adopted for large high speed locomotives.
The tonnage available from any given parting and space available on the
bottom also tend to limit the size of trips it is desirable to haul.

Another development of this period was the wider use of anti-friction
bearings in locomotive construction. The ball or roller bearing bad been
accepted as standard for armature bearings and it was only natural that
its adoption to journal bearings should follow. The main advantage of
course is not the slight reduction in rolling friction but the longer life
inherent in this type of bearing. The anti-friction bearings have also been
adapted to the suspension bearing, that is, the bearing by which the motor
is supported on the axle. The main advantage to be gained by this con
struction is the longer life of the anti-friction bearing and the fact that
the gear centers are accurately maintained with a consequent increased
pinion and gear life.

Improvements have been made in the bushed bearing suspension con
struction so that the bearing surface is completely enclosed and the ends
of the linings are made with labyrinths. By using a suitable grade of
grease this labyrinth seal can be packed with grease, which prevents the
entrance of sand and brake shoe dust. This construction greatly increased
the life of the axle linings when compared to the old open oil-lubricated
type.

As speeds and weights increased the matter of what type of spring
suspension to use became increasingly important. Practically every
manufacturer lias used leaf springs, coil springs, and often times a
combination of these two types. The same thing applies to the matter
of equalizers, which came into general use on mine locomotives in the
20's. Some locomotive designers made use of complete longitudinal
equalization such as shown in Fig. 1. Other designers used the tranverse
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or cross equalizer. The goal we all were striving for was to provide a
locomotive which would ride .smoothly over rough track and keep all four
wheels in contact with this uneven rough track.

As locomotive weights and speeds increased it required more effort
and time on the part of the motorman to adequately brake the locomotive
using hand brakes, particularly if the grades were severe. During this
period the use of dynamic braking became quite popular where severe
grades were encountered. The use of air brakes was generally accepted
as standard on locomotive weights of 20 tons and over.

By the end of 1929 the standard haulage locomotive might be said to
have a weight of 15 to 20 tons or two such units in tandem, a speed of
8 to 12 m.p.h., contactor control, anti-friction bearings throughout, fully
equalized spring suspension and equipped with air brakes. Fig. Gshows
a 40-ton locomotive equipped with four 150-hp. motors and having a full
load speed of about 11 m.p.h.

Since 1930 many of the thicker seams of high grade special purpose
coal have been practically worked out, which means that it was necessary
to work many of the thinner seams. Fortunately most of the low vein
mines have comparatively wide track gauge so it has been possible to
lengthen out the motors to get sufficient motor horsepower and at the
same time make the locomotives lower, using the same basic construction
of single reduction spur gearing with the motor bung on the axle.
Another solution to the problem lias been to make use of double reduc
tion motors of smaller physical dimensions while still maintaining a high
horsepower rating. As locomotives became lower the space available for
air brake equipment beeame more of a problem. This brought about the
introduction of hydraulic brakes, which provided power braking but
did not require as much space for installation as the air brakes.

Figure 6.
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There are now available gathering locomotives 23" high and 15 ton
haulage locomotives 26" to 30" high.

Previous to 1930, single shift operation was the accepted standard
for eoal mines. At the present time double and even triple shift is very
common. In order to handle this more severe duty practically all loco
motive motors today are built with Class B insulation, using glass,
asbestos and mica instead of cotton.

Another common practice particularly on haulage locomotives is to
force ventilate the motors.

This brings us down to the present time. The basic haulage locomo
tive of today has two single reduction spur gear motors with Class B
insulation and arranged for forced ventilation, all bearings are anti
friction arranged for gun lubrication. The locomotive will have contactor
control and be equipped with steel strip resistors. It will have power
brakes and fully equalized spring suspension.

It is hard to predict what the locomotive of the future will be; but I
will hazard a guess that it will be the same basic locomotive of today in
which have been incorporated those improvements made possible by the
advancements made in the general engineering field, especially in metal
lurgy and chemistry.

Chairman Eubanks: Speaking of the old cast iron frames on locomo
tives in the past, we have in operation in our four or five mines in
Southern Illinois twenty-three locomotives that are thirty-fouryears old.
They are all of the sleeve type of bearings.

You would hardly know they are in the mine as far as down time is
concerned. It is marvelous what some of our designing engineers have
done with mine locomotives in the last ten years. We started from a five
and one-half ton locomotive and worked up to twenty-fourand a half tons.

Incidentally, our twenty-four and a half ton is a* very fast one. It has
a very fast motor. At top speed it runs two miles per 'hour. Of course,-
it has a special job to do.

Now are there any questions you gentlemen would like to ask Mr.
Beltz pertaining to some of the continuous trip resistance or horizontal
hydraulic controls, on both the controller and also the brakes? May I
hear from some of you ? What is the matter with the Mining Electrical
Group this afternoon?

Captain Nyland: May I ask if there is any definite way to use alter
nating current locomotives in a mine.

Mr. John S. Beltz: That has been proposed a great many times but
inherently you are up against something that doesn't make the game
worth the candle. On any main line alternating current electrification
that I know of 25 cycle current is the maximum frequency used. Some
European countries use 16 cycle current. Our standard frequency in this
country except for one or two isolated sections, is 60 cycle. The fre
quency changer is rotating apparatus, which would have to be used
instead of motor generator sets or rotary converters. When mercury arc
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rectifiers are used to convert the alternating current to direct current,
all rotating conversion apparatus is eliminated. I am sure the mine elec
trician would rather take care of alternating current to direct current
conversion apparatus and the simple direct current locomotive motor
rather than frequency changers and the more tempermental series wound
alternating current traction motor.

There are a few small metal mines that make use of 3 phase motors
with double reduction gearing. Two phases of the 3 phase circuit are
connected to individual trolley wires and the third phase connected to
the rail.

There have been a few very small locomotives made using the re
pulsion alternating current motor. The repulsion motor has the charac
teristic that yon can reverse it and vary the speed by shifting the brushes.
It can be stalled on the line with the brushes in the neutral position like
the old single phase printing press motor but motors of this type in gen
eral are not suitable for locomotive work.

Mr. F. E. Weissenborn (Assistant Commissioner, Illinois Coal Op
erators Association, St. Louis, Missouri) : When did we get the first
locomotive in Illinois?

Mr. John S. Beltz: I asked that question and the reply I got from the
manufacturers was in the early '90's. I didn't get the exact date, but it
was '91, '92, or '93 — somewhere along in there.

Mr.' F. E. Weissenborn: About '92.

Mr. John S. Beltz: Somewhere along in there.

Mr. F. E. Weissenborn: That is right.

Chairman Eubanks: Does anyone else have a question on this paper?
Mr. Beltz, we certainly thank you for the wonderful paper that was so
well presented.

Chairman Eubanks: Our next paper is on '' Improved Methods .of
Drilling High Wall Kock," by G. II. Kilpatrick. Mr. Kilpatrick, will
you come to the rostrum?

Mr. G. II. Kilpatrick (Drilling and Blasting Superintendent, Fidelity
Mine, The United Electric Coal Companies, DuQuoin, Illinois) : Mr.
Chairman and friends of the Illinois Mining Institute, I am happy to be
with you. This is one of my first opportunities to be at a meeting of
this kind.

I don't have a long paper here but will try to give you a few ideas
on drilling from the time I first started out.

Our Advertisers, who make, this volume possible, will appreciate your inquires.
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USE OF CHURN DRILLS FOR DRILLING

OVERBURDEN AT STRIP MINES

By G. H. KILPATRICK
Drilling and Blasting Supt., Fidelity Mine, The United Electric

Coal Companies, Du Quoin, 111.

I first started working with overburden drills in 1923 at the Pike
County Colleries which was owned and operated by Gray & Williams of
Evansville, Indiana. We had one Cyclone Drill which was equipped with
a one-cylinder gas motor to operate the drill stem. To move this drill
from one location to another we had to set deadmen and use a double
block and line. We wrapped the line around a spool on the jack shaft
three or four times, then hold to the end of the cable until the drill was
moved to the next hole to be drilled. In order to turn the drill we had
to set deadmen in different angles and use the block and line until it
was turned on a new row of holes. We then got a new cyclone drill
which still had a one-cylinder gas motor but which was geared with two
wheels for moving on its own power. This drill was used for about 6
months and then the company contracted the drilling done.

This contractor bought 6 Loomis drills with four cylinder gas engines
and equipped with Caterpillars on the rear and which propelled on their
own power. I continued working on these drills until 1926, when I started
working for the United Electric Coal Companies at Farmersburg. I set
up the first drill at this mine and drilled the first hole that was drilled
for the company at that time. We still had the Loomis machine in 1930
when this mine was abandoned and I was given a job as Drill Foreman at
their Fidelity Mine at DuQuoin, Illinois. At the time I came to Fidelity
mine the company had six Armstrong No. 29 drills. These drills were
greatly improved over the Loomis drills in that they had Caterpillars
on them 10-ft long and 14-inch treads, a 15-HP electric motor, wire lines
for drill cables and all steel frames. These were very good drills and
were used for five years to drill 6-inch holes. "We then"decided to drill a
larger hole and equipped these drills with a set of tools for drilling a
9-inch hole. We bought 6-inch drill stems 16-ft. long and used 9-inch
diameter hits which gave us more weight for drilling the hard rock strata
at Fidelity Mine.

We used these Armstrong drills until 1939 when the company pur
chased the Bueyrus 42-T Churn drills which had an all steel frame with
a 57-ft. telescope derrick. The Caterpillars were 14-ft. long and 36-inch
tread, a 40-IIP electric motor that handles a 33-ft. drill stein with a 5-ft.
drill bit giving a total weight of approximately 4,000 pounds in the drill
tools.

We used screw jacks to steady these machines while in operation,
however in most cases the drill was never settingsolid on these jacks and
we could not get a perfect blow on the rock. I then advanced the idea
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of using hydraulic jacks for leveling the machines and keeping them
solid while drilling. So with the aid of our Superintendent, Mr. Eric
Laurell, Mr. H. A. Keid, Vice-President; Mr. Kolbe, President, and
Mr. E. E. Schooley, our Consulting Engineer, and our good friend, Mr.
Robert Hepburn, our Purchasing Agent, we had Bucyrus Erie build the
hydraulic jacks. These hydraulic jacks are the greatest improvement in
the drilling operations that we have found. We also have the adjustable
stem gnides, another great advantage for drilling different depth holes.

It is a great pleasure for me to be at such a meeting as this, and I
thank you all for your time.

• • •

Mr. G. H. Kilpatrick: If any of you have questions I will be glad
to try to answer them.

Chairman Eubanks: Do any of you gentlemen have a question you
would like to ask Mr. Kilpatrick 1 I am sure that some of you gentlemen
here in the meeting are interested in some of the things that they are
doing there and we would enjoy hearing from you.

I believe they are all satisfied, Mr. Kilpatrick. I know that they have
enjoyed hearing from you. If there is nothing else I will turn the meet
ing back to our President, Mr. Hitt.

President Hitt: Mr. Allen hasn't shown up this morning with his
paper and I would like to ask if he is in the room now. If he is, we will
hear it this afternoon as we still have a little time.

Before we adjourn our Secretary'has some announcements to make.

Secretary Schonthal: If anyone wants a ticket or two to the football
game I believe he can find them at the registration desk. Miss Brail told
me a little while ago that she expected to have a few turned in. If you are
interested you might inquire.

I would like to mention something about this evening. We are expect
ing to have a very big crowd and I recommend that everybody get down
here promptly. I think you will all find you have quite a treat in store
for this evening. That is all I have right now.

Persident Hitt: We would like to start the dinner tonight as early
as possible so we will adjourn now. I am sure that you are going to
have a nice entertainment and that you will all be pleased with it.

The meeting will now stand adjourned.

The meeting adjourned at 3:15 o'clock.

Our Advertisers makeit possible to publish this volume —give thema "break."
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EVENING SESSION

6:30 O'clock P. M.

The Friday evening dinner session of the Illinois Mining Institute
convened at 6:30 o'clock in the Ballroom, Abraham Lincoln Hotel,
Springfield, Illinois, Dean Charles M. Thompson presiding as Toast-
master.

President Joseph E. Hitt: Gentlemen, your attention, please. If you
will all be seated we will start our program. Members and guests, in
1892, fifty-four years ago this month, this Institute was organized and
received its charter.

Today we have the largest membership of any institute of its kind in
the United States. The registration today up to six p.m. was 578, and
we also received today 157 new members (Applause.) This makes a
total of 1,208 members in the Institute. In addition we have received
applications for eight new life memberships, so I would say that all is
well.

I feel very happy tonight, although this is my swan song. I was
thinking today and all afternoon, as I did last year, what this organiza
tion stands for. We can think of a lot of things, a lot of benefits we may
receive from it, but most important of all, as I see it — and I reiterate
what I said last year — is that it'is the one opportunity in the year for
all of us from all over the state, from companies that are even close
together where the fellows never see each other, to get together here,
fraternize, talk it over and exchange ideas.

I think it does make for us a great opportunity to do these things
and it does make the Institute a great success. We hope next year to
have our boat trip again. We expect that because of the government
regulations we can't take as many people on the boat as we have in
previous years.

That regulation may be lifted, but at the present time the capacity
of the boat is only about a hundred people, so when the requests for
reservations come in it will have to be a case of first come, first served.

I am going to turn the meeting over to another gentleman and he will
take over the job of toastmaster. He was the former Dean of the College
of Commerce at the University of Illinois. That identifies him.

He is also a coal operator, but more than that, today he is a gentleman
farmer. It is my pleasure to introduce Dean Charles M. Thompson as
your toastmaster. Thank you, gentlemen. (Applause.)

Toastmaster Thompson: You know, fellows, we can hear you talking
there in the back of the room and it is quite annoying. Will you please
come in and sit down?

I appreciate the honor of being toastmaster of this meeting. I always
enjoy these meetings, except when I am taking part, because you fellows
are always too durned smart for me. I am always afraid I will do the
wrong thing and say the wrong thing.
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You know with the doors closed, I am reminded of what Bo Zuppke
said about one of our fair cities. He said it was the only cemetery he
had ever seen with electric lights. I think, however, that we will be
able to get on.

I started to say to you that I am always afraid you will outfox me
somewhere along the line. There is always danger of one not saying
exactly what he intends to say, or what he has in mind isn't conveyed
properly.

Let me tell you of an experience of mine once. (Cries of "Louder"
came from the audience.) I can't talk louder. I grew up calling hogs
but never called louder than that. I am going to tell you about an
experience I had in one of our neighboring cities at about the time
Iso-Vis was introduced by the Standard Oil Company.

Wanting to make conversation I said to the station man, "How is this
Iso-Vis oil?" You will recall that this was being advertised as the
anti-sludge oil.

He leaned over to me and said confidentially, "Fellow, that is the best
damned stuff in the world to keep the anti-sludge out of the engine."

Well, his intentions were good and so are mine. Now before we get
started on the program as advertised we want to introduce to you some
of the people up here at this table. I will, however, warn them in the
beginning that all the speaking will be by people on the advertised pro
gram, so they are to get up and be seated.

The object of this is that if anybody starts anything when the meeting
is over, we don't want any innocent people hurt.

Sitting down in front of this audience are five men. I was going to
say they were helping to operate or that they are operating their coal
mines, but after reading the evening paper I am not so sure.

Bale said they are new members of this organization and of course
we want to welcome them. They are from our armed forces. I am going
to read the names and I would like to have all five of them stand up
and remain standing until all are introduced.

Apparently they are on the seaboard somewhere. I am not going to
be responsible for it. We will take those up later. Bale says that they are
outdoors. However, we do want some of the people at this table to stand
up. Some of them have just been made meml>ers of the Board; some were
reelected and others are here for different reasons.

One of the incoming members of the Executive Board is Loren
Wasson, of Harrisburg. Another incoming member of the Board is
Richard Baldwin, of St. Louis. Now this says that he is a new member
of the Board, hut certainly he isn't a new member of this organization.
I have been seeing him ever since I have been coming which has been
many years.

The next in line there is Mr. T. J. Thomas, of the Valier Coal Com
pany, Chicago. He may be a new member of the Board, but he is not an
infant by any means.

Now I want to call attention to the fact that the next man I introduce
occupies a unique position in the coal industry of the state. I hardly
know how to pronounce the term hut I will do the hest I can. He is the
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oldest of the "Jenkinses." He is one of three generations. We have a
member of the second generation here, and a member of the third gen
eration. The three Jenkinses are W. C. Jenkins, S. T. Jenkins, and
W. J. Jenkins, II.

Next we have Fred "Wilkey, of the Illinois Coal Operators' Associa
tion, Chicago. On this card I also have the name of Joe Hitt, but you
have seen enough of him.

We have a guest tonight from out of the state. I take it that he is
not a coal operator, but he is not far from it. His work is about as hard
as ours. He is Mr. A. L. Cole, business manager of the Readers' Digest.

At this time we also have Lieutenant Commander Fitzgerald, of the
Coal Mining Administration. Also we have Captain Nyland, of the Coal
Mining Administration.

I am introducing one man who isn't here, but I have a feeling he
has worked himself out of a job. That is Harry Moses, the incoming
Vice President, of this organization. He is unable to be here as he is in
Washington at a conference on the coal wage situation. I am wondering
how he is getting along.

Next we have Frank Moran, of the American Mining Congress,
Chicago. Then we have Mr. William Bradbury, of Washington, D. C.
It said "Mechanization" here. I was afraid I couldn't pronounce, so
I didn't use it.

We have a man here with whom I have been talking this evening.
I talked with him although I had never met him before. However, he
comes from my favorite spot — Duluth. His name is David W. Shillings,
of Shillings Mining Review, Duluth, Minnesota.

Now I should go into a good deal of detail on the next introduction
because that man may be a stranger to many of you, but I give you
Bale Schonthal. (Applause.)

The next gentlemen is R. R. Riehart, of Coal Age., New York. If I
have missed anybody get up and introduce yourself. I am not surprised
if I have missed someone because Bale gave me these cards.

I have played cards with him a few times and I always get about
the same kind of a deal. That is what he usually gives me. The good
cards are iill out.

Now we have come here tonight, not to hear a lot of nonsense, but to
listen to a speaker. Ordinarily on such an occasion it is proper for the
toastmaster to expand on the virtues and vices of the speaker.

I coiddn't find any virtues of this man, so it doesn't seem fitting and
honest and proper to talk about his vices. I am going to give you Kenneth
McFarland, from way out in Kansas. He was born there, educated in
New York and California and is making his livelihood in Kansas and
elsewhere. Dr. Kenneth McFarland.
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. THE "U" IN BUSINESS

By DR. KENNETH McFARLAND

Superintendent of Schools, Topeka, Kansas

I guess all the little fellows are through with this now. (Elevating
the microphone) Dean Thompson, Mr. llitt, Mr! Cole, Mr. Medill, Mr.
Schonthal, head table guests and gentlemen ; that was all the introduction
I wanted.

I have been in this sort of thing enough now that I don't want any
buildup. I want to get up before 1 am ruined. That is about all a man
has a right to expect. I find if they take in too much territory and build
you up too high, they invest you with virtues you don't have and you
know everyone is going to know it in just a few minutes.

When thej- take in too much territory in the introduction you can't
get organized, find your sense of direction and start out as you think it
would. On the contrary it rather causes you to lose your sense of direc
tion.

During the course of the year it is my privilege to speak to quite a
wide variety of groups. Last year I talked for everything from the
Live-Wire Insurance Men's Club up in Michigan to the Kansas Conven
tion of Morticians and Embalmers, and that represents quite a spread.
Every once in a while one of my good friends will say to me, "How can
you speak to such a wide variety of groups representing such a span of
business, professional and vocational interests, when you haven't amassed
any too much evidence that you are any too well informed on your own
business yet?" Now I would not pose as one who could successfully speak
to so many different kinds of meetings. I think it could be successfully
done by one person for several reasons. Tn the first place, personally, I.
never trj' to tell them how to run their business because I don't know.
The government has taken that over anyhow. I don't know any reason
why a person should pay taxes for that service and have to pay a fee
for it, too.

The second reason I think one person might conceivably make a small
contribution to most any meeting comes in the fact that the principles
of organization are essentially the same no matter what business you are
in. The Board of Education in our particular city has gained rather
nation-wide recognition in the past few years for a remarkably simple
thing. The Board merely applied good principles of good corporation
government to the big business of running a school system. The biggest
business in America, judged by any standards that you wish to judge it,
is the business of public education. Yet it has been and is now being run
in an un-husinesslike way in most places. I don't mean dishonest. The
cleanest-handed public bodies in America are the Boards of Education.
But when we get to the record of business efficiency it is not quite so good.
Standing committees are frequently spending money in opposite direc
tions, and while each one eoncentrates on a small segment of the school
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business, the big ideas sometimes go on by like an express train. Our
Board of Education members said, "Why should we run the schools at
all ? We do not run the corporations where we serve as members of the
Board of Directors. In the corporations we merely formulate the policies
by which the business shall be managed. We employ professional man
agement to manage in accordance with those policies and we hold the
management responsible for results. Why don't we run the business of
education the same way?" And they did. A very simple thing, but it
worked so well that it brought our Board national recognition.

A couple of years ago the Chamber of Commerce in our city gave a
dinner honoring the top seven executives of Goodyear Tire and Rubber
Company. They had just gotten through spending twelve million dollars
for a new tire plant in our city. We were entertaining P. W. Litchfield,
Chairman of the Board, E. J. Thomas, president of the company and the
next five ranking officials. E. J. Thomas, president of the Goodyear Tire
and Rubber Company, which had 125,000 employees at that time, made
a speech that night in which he said this: "People are asking us whore
are you going to get rubber? How are you going to do this? How are
you going to do that? Let me say this to you. You give us good per
sonnel and give us good organization and we'll answer all the rest of the
questions. Give us those two factors and you can mark us off your list
of worries. We can take care of everything else." I have never yet seen
a business, and I have seen a great many of them, where that same rule
could not be applied. Give us good personnel and give us good organiza
tion (and by good organization I mean, among other things, surrounding
the personnel with the policies that will let it do its best), and we shall
answer all the rest of the questions. Yes, the principles of organization
are essentially the same no matter what business you are in.

But it is the third reason why one speaker might conceivably make
a small contribution to nearly any kind of a meeting, that I should like
to dwell upon for a little while today. That is that the human element
is a much greater factor in anybody's business, vocational or professional
success than we usually think. And if a person can comment effectively
upon that, fact he actually can add a little something to any kind of a
gathering.

In the school system where I was six years ago, we opened up and
dedicated a new trade school. If that new trade school has any claim at
all to distinction it is not in its name, because thev named it for me. No
the distinction of that building comes in the fact that we studied for
three years before we built it. We studied for three vears to determine
what we wanted to teach in it. If we could answer about four questions
we had the building. (1) What trades do we want to teach here? (2)
Co how many people do we want to teach these trades? (3) What kind
of equipment and how much equipment would it take to teach that many
people that many trades, and (4) How can be best house that much
equipment for that many people and that manv trades? Since this was
a trade school, the "64-Dollar Question" was,"What do people need to
know o succeed vocationally? Is it a matter of skill? Is it a matter of
skill alone? If not, what are the other factors?
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"We were amazed as we got into that study to find out how very rarely
people fail vocationally because they lack skill. Actually, in better than
nine out of ten cases where they failed, they failed for reasons which
do not in any way pertain to technical "know-how." In the great south
Chicago industrial district for a period of three years prior to the war,
a study was made of all the men and women who get fired in a selected
number of industrial plants. The purpose of the study was to find out
why people get fired off of industrial jobs. In this particular study a
little more than nine out of each ten people who were fired got discharged
for reasons which did not pertain to skill. What were these reasons?
Here are some that are high on the list. These are not necessarily in the
correct order of frequency but all of them arc high. These people were
lazy, there is no skill whatever about that, just plain lazy. They had
poor health, poor personalities and had dispositions. They were dis
honest. That was a frequent cause of failure. They were immoral.
Strangely enough, immorality turns out to be bad business. These people
were intemperate. Extreme intemperance is also bad business because it
so frequently takes all the money a man can make and keeps him from
making any more.

These people were disloyal. That reason was such a frequent cause
of failure that it was stated in all capital letters. Loyalty is an old-
fashioned virtue for which there is a greater market today than ever
before, because the supply seems to be the smallest in our history and
the demand is the greatest, Many years ago Elbert Hubbard said, "If
you work for a man for heaven's sake work for him. If he pays the
wages that supply you with your bread and butter, why work for him,
speak well of him.'stand by'him and stand by the institution that he
represents. I think if I worked for a man I would work for him. I
wouldn't work for him a part of the time, I would work for him all of
his time. I'd give him an undivided service or I'd quit, When put to
a pinch, an ounce of loyalty is worth a pound of cleverness. If you must
vilify, condemn, and eternally disparage, why quit your job and when
you are on the outside, then damn it to your heart's content, But I pray
vou, so long as you are a part of an institution do not. disparage it, not
that vou will damage the institution —not that, but when you disparage
a thing of which you are a part, you disparage yourself." Hubbard
called that horse sense, and the records show it is the kind of horse sense
that will make you dollars and cents when you follow it.

"THEY TALK TOO MUCH." That reason for vocational failure
was listed in all capitals because of its high frequency. Tt seems that a
great many people exercise the right of poor judgment and called it. the
right of free speech. A great many people are so anxious to exercise
their constitutional rights to say what they please, that they get it con
fused with their other constitutional right to make fools of themselves.

In this whole list, and for others I could add to it. there is not a word
about skill. Skill is not something that, can he substituted for, but it
certainly is something that must he supplemented Ity other things. These
other tilings will not take the place of skill, hut skill will not take the
place of them either. We have to have both.
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The same situation prevails in the business field to a striking degree.
We are making studies now which are montonous in the regularity of
their results. People are not failing in business because they do not know
their merchandising or do not know their production. In nine out of ten
cases again, they are failing for reasons which do not pertain to anything
but human failure. They do not know people. They don't know their
customers, their public, their employees, themselves. How else would
you account for the fact that the man on the one side of the street suc
ceeds and the man on the other side fails, when the man on the other
side is frequently not only selling the same thing but sometimes even
the same brands of the same thing.

The same fact is strikingly true in the professional field. Nearly every
investigation that has been made shows that the vast majority of pro
fessional failures are occasioned by weaknesses in the human equation.
I do not have time to develop that particular phase in this connection, but
I can stand on a mountain of scientific evidences. I ask you to accept
this fact.

All of this leads us up to a conclusion which is both homely and pro
found. I hope you will think it no less profound because it is homely.
It looks like before a man can be a good professional man, a good business
man, or a good tradesman, that he must first just be a good man. It
appears that he must he a pretty good man in general before he can start
being a good man in particular, and wherever you find a man who thinks
he can divorce himself from the job he is doing; where he thinks he can
be one kind of a fellow and run another kind of a place; where he thinks
he can build a wall between what he is and what he does; there you have
a man for whom I can marshal] all the scientific evidence in the world
to show that the odds are better than nine to one against his ultimate
and final success.

What kind of people are we going to have to be then in this rapidly
changing world ahead of us. Please be sure we are. not going to have
fewer problems in the future, we are just going to have different prob
lems. In case any of you have forgotten, we are now in that wonderful
post-war world toward which we were looking during the four years of
war. This is it, and it seems that we still have a few problems. I hope
no one here is counting on any return to some sort of a mythical "nor
malcy." We shall be following a much safer course if we develop our
selves into the kind of individuals who can succeed in a highly competi
tive and rugged world. What kind of people are we going to have to be
to make it in any kind of business in these tough years ahead ? Well, it
appears that we are going to have to be large personalities. How shall
we know these people? What are the qualities which we should strive
to develop within ourselves 1 I am sure there are many people here this
afternoon who arc much better qualified to describe big personalities
than I could possibly he. I shall, therefore, play the safe course and try
to* describe a few characteristics of these people upon which we could
agree.

The first thing we must say about a big personality is that he is
graeious. I like to put that one first because to me it is first. To me it
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makes no difference what else a man has —if he is not gracious he is
not big.

When big people have other people working for them they do not
try to make it constantly obvious who is the boss. On the contrary, they
like to get that completely out of the picture, if for no other reason than
to permit their employees to relax enough to give back the most work
for the money they are paid. Unfortunately, a great many people do not
understand this. As soon as they get a title they think they have arrived.
A title does not prove that man is a leader. It merely proves that he
has an opportunity to be one.

It has been my privilege to tell groups of employees all over this
country this thing: It doesn't take any ability to fire someone. It just
takes a little authority. You don't have to have any particular gumption
— just a title. When you get right down to it, you don't have to have
any sense at all. Just sit in the right chair at the right time and you
can fire the best man in the world. But it takes something to take the
mediocre people and make pretty good people out of them. If you and
myself can take the pretty good people and make mighty good people out
of them, then they might have called the shot when they put the titles
around our necks.

The second thing that marks big personalities is the fact that big
people are not defeated by the yappings of little people. Someone has
said that when you climb out of a rut you want to brace yourself for a
lot of bumps. Big people won't stay in the rut so they do take the bumps,
but it is how the bumps affect them that marks the difference between
them and the smaller souls. Little men are flattened by the blows and
they never get up. They stay down. We call that type a "stiek-in-the-
mud." Big people arc moulded, tempered, and shaped by the same blows
until they become those great, rugged giants that you see standing out
separate and apart on every hillside. I have never seen a community
so small that it did not have some big people in it. In fact, some of the
very biggest people that I have ever known lived in very small places,
and some of the smallest, people I have ever known lived in very large
places It isn't where a man lives, but it's how he lives that I am talking
about. It isn't where he is, but it's what he is that marks the difference.

Time is such a limited product in this old world that each one of us
has to decide what he is going to do with the portion that is dealt him.
None of us can have a calendar so large that we will have time to do all
the big important things we ought to be doing, and also all the ornery
little mean things we should not be doing. So we have to make a choice.
What are you going to do with your time? The answer to that question
will determine very largely your caliber and stature in the final rating.

Finally, big people take time to be human. And I add very reverently,
"God bless them for that." We do need that quality in American life
today. Do you realize that in back of all the work that is done in this
world there is a human motive? Without that, the work simply would
not be done. Then in doing the work of the world if we forget to treat
one another humanly, can we say we know what it is all about? We don't
know the first thing that it is about. That is number one.
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I am not trying to tell you today how to run your business, because
I don't know and you do. You must know how to run your business or
else you wouldn't be in it yet after these last few hectic years. I have
not posed as one who knows the answers to the problems you are going
to meet. On the contrary, I shall tell you very frankly that I do not
even know what the problems will be, to say nothing of the answers.
But the encouraging message which I hring to you is that it is not neces
sary for you to know the problems you are going to meet in order tohave
the answers ready, because if you will follow policies of the kind that
abide and endure"; out of those policies will come answers that are good
enough when you need them. The thing I want to say to you is an
extremely encouraging message. That is, that the old Golden Rule stuff
is scientifically sound. It not only enables you to lead a much more
pleasant life, but it is actually your best bid for success in any field of
endeavor. If Hitler had won this war we would have a new order in
which lying, stealing, and double-crossing were the vogue. But Hitler
lost the' war — the old stuff heat him, and you -can count on it to beat
down any opposition which stands in the road of the man who faithfully
follows that policy through the years. This is the homely fact but the
wonderful fact that I should like to leave with you.

You have been wonderful to me tonight. I appreciate it. It has
been a lot of fun to help you with your program.

I don't know what to wish you in closing. I would like it to be some
thing very nice because you have been nice to me. I might wish you
wealth or I might wish you health, or the good fortune that would caress
you, but wealth might bring sorrow, health could fail tomorrow, so I
"will simply say, "God bless you." (Applause.) Thank you very much.

Toastmaster Thompson: A good many things are in my mind but
I don't care to speak because 1 don't want to have an anti-climax. I
suppose some of you might want to defend your Phi Beta Kappa key.
I will do that some other time. 1 am just hoping that none of you know
what it means.

However, I think I might add this one thing: You know that man
from Stanford must have been well trained because I recall vividly a
few years ago about the time lie was a student, a faculty man of Stanford
wrote a book on railroads.

It was reviewed in the American Economic Review and the reviewer
ended by saying, "It is a good book, hut it would have been much better
if the writer had ever seen a railroad."

I am going to turn the meeting back to Joe Hitt. As I do, I want to
thank you for the courtesies you have extended to me tonight and that
you have extended to me over the years. I only feel my limitations keenly.
I wish that I might have been of more help. All right, Joe, it is all yours.
(Prolonged applause.)

• • •

President Hitt: I cannot add a word to what Dean Thompson said
about the wonderful speech we heard tonight. I think it should be an
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inspiration to all of us. I know it is to me. I am going to carry a lot of
it home.

In fact, I made a few memoranda that I am going to tell my wife and
kids about of what I have learned here tonight. I am grateful again for
being here for this alone, if not for any other reason.

Now 1 have a very pleasant duty to perform. Forty-one years ago I
worked in an Association with Duncan Medill. Duncan Medill was the
father of the Medill you know. Between the father and son I have been
associated with them one way or another for forty-one years, so it is
particularly befitting and it is a great pleasure to me to introduce our
new president, Mr. Robert M. Medill —Bob Medill to us. (Applause.)

President Robert M. Medill: Gentlemen, I know that you have had
enough speech making tonight. I just want to thank you all*for the honor
that you have bestow-ed upon me today. I am following a very, very
good man and it will be hard to keep up with him. Thank you. (Ap
plause.)

I am getting my instructions. That is how much I know about it.
If there is nothing else before the meeting or unless anybody else has
something wc ought to hear, we will adjourn the meeting until our next
meeting in the summer on the boat, when I hope to seemost of you again.

The meeting adjourned at 9:30 o'clock.
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(Presented at Meeting of American Institute of Mining and Metallurgical Engineers,
February, 1946. Reprinted through courtesy of A.I.M.E.)

SHUTTLE CAR OPERATION UNDER ADVERSE

NATURAL CONDITIONS

By FRED A. MILLER

Mining Engineer, The Consolidated Coal Company
Ilerrin, 111.

The scope of this paper is to discuss shuttle car operation with
primary regards to the adverse natural conditions as encountered in
the various properties of The Consolidated Coal Company. The title,
may, perhaps, lead some to believe that all problems in this connection
have been solved with satisfaction but this, I assure you, is not the case
because there are still many problems confronting shuttle ear operation
which lack the correct answers.

Our company operates five (5) mines in Illinois — four mine the
No. 6 coal where the seam ranges from 6 feet to 9*4 feet in thickness.
Two of these mines are located in Central Illinois where the seam is
predominately level and the grades are long and gentle. The other two,
located in Southern Illinois, are just the opposite with both long and
short grades of considerable magnitude. The fifth mine operates in the
No. 5 seam and lays approximately 40 feet below the No. 6, which aver
ages 48 inches in thickness. All coal seams are underlain with fire clay
varying in thickness from a few inches to several feet—this important
will be discussed later.

Altogether we have 50 shuttle ears of two general types in operation
and while it is not my purpose, nor my intention, to discuss the relative
merits of each type of unit to the detriment of either any discussion of
their use under varied conditions would be incomplete, in my opinion,
without some reference to their respective capabilities.

The first type is storage battery propelled — two wheel drive and
two wheel steer — with a fixed, fiat conveyor throughout the length of
the ear comprising its bottom. This unit is not capable of discharging
directly into a mine ear or onto a belt conveyor without the use of
suitable ranips or unless the track or belt is sufficient!}' depressed at the
discharge point. Our uSual practice is to discharge these units into an
elevating conveyor from where the eoal is loaded into a mine ear. There
is, of course, no problem with trailing cables here and as a result more
than one shuttle car may be used behind a loading unit and all discharge
their loads at the same unloading station with a minimum of trouble and
confusion. A battery charging station equipped with suitable charging
equipment and adequate space for extra batteries must be provided in
the immediate working territory. This is sometimes considered as a
handicap but we have found that charging stations can be moved readily
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and without too much trouble if they are built with that purpose in
mind. We consider the battery type shuttle car a very useful and versa
tile piece of equipment in territories which are conducive to their use!

We use the second type of shuttle car, commonly referred to as the
cable-reel type, in both high and low coal although the cars are built
to suit the seam in which they operate. This car is a four wheel drive
— four wheel steer — unit and is equipped with an adjustable elevating
discharge head as an integral part of the continuous conveyor forming
the car bottom. This discharge feature allows the unit to load directly
into a mine car or onto a belt without the use of ramps in most instances
and thus allows more flexibility in placing unloading stations. Here,
however, the length of the trailing cable limits the area of travel from
a given point with a single hook-up and this in turn requires more cable
handling.

In the interest of clearness .and for convenience these two types of
shuttle cars will be referred to in the remaining part of this discussion
as the battery-ear and the cable-car, respectively.

We feel that both types of ears have their place in our operations.
Analyzing the adverse conditions effecting shuttle car operation we

may first classify them into natural and man-made. The natural adverse
conditions can be further sub-divided into

1. Bad or tender roof
2. Soft uneven bottoms
3. Excessive grades . •
4. Excessive water.

yet all of these are merely components of the one big problem — haulage
roads.

Haulage Roads

In my opinion haulage roads are the greatest single factor in shuttle
car operation. Basically the shuttle car is nothing more than a large
truck built for underground service. We are all familiar with the part
good roads play in our everyday life and how impossible it would be for
us to enjoy many of the things we now do if poor roads were the order
of the day. Driving a shuttle ear requires skill and judgment and driver
comfort on a shuttle car is just as essential as driver comfort in a large
transport truck. So, there being no built-in shock absorbers on sbuttle
cars to date, I think it behooves us to maintain our haulage road as
straight, as smooth and free from obstructions as economically possible.

The man-made adverse conditions might be divided into
1. Actual operation of the shuttle cars
2. Maintenance
3. Power

and possibly many other subdivisions, but I shall leave most of these
subjects for oral discussion!

Timbering

Several timbering plans have been devised for shuttle car operation
under poor roof conditions — one plan is conventional where props are
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set on both sides of the haulage way that runs down the center of the
room using cross-bars where necessary and collar bars with cross-bars
at roadway turnouts. Another plan locates the roadway on the left hand
rib with multiple rows of props set from the right hand rib out to the
center of the room as required. In any event adequate space must be
provided for safe shuttle car operation and we like to maintain 10 to 12
feet width for straight roadways and about 16 feet for turns. In bad
top permanent entries we like to hitch steel H beams in the ribs if seam
conditions permit, otherwise we endeavor to recess the legs in the ribs
in order to decrease the chances of their being dislodged by the shuttle car.

Soft Bottom and Water

As previously stated — all our coal seams have a fire clay bottom
and as long as this bottom remains dry and firm no trouble is experienced.
In one mine which is dry with long gentle grades, we have used a section
of 60# rail permanently chained to the rear end of the car, to act as
a drag — this keeps the roadway in excellent shape as far as ruts and
holes are concerned although occasional sprinkling and/or an applica
tion of calcium chloride to allay the dust is desirable.

At another mine, still under development, considerable water was
encountered — our entry work was very wet and as the fire clay became
moist and later thoroughly wetted. Only a few trips with the car reduced
it to a regular "loblolly" too thick to pump with anything except a
mud pump, yet too thin to shovel. It is not difficult to visualize how
the condition became aggravated by the action of caterpillar treads on
other pieces of equipment traveling the same roadway. Not only did the
units become mired, but this mixture found its way past the best devised
seals and fouled the gear trains in the wheels — made brakes ineffective
—clogged the chain drives on the reels of the cable cars and damaged
other less well-protected parts, including the controls until continued
operation under such circumstances became impossible.

In order to circumvent this condition we started leavinga few inches
of bottom coal in place. We soon found that it required 8 to 10 inches
of bottom coal to keep the cars from breaking through and even then
soft places occasionally showed up due to an unusual bottom condition
or because the machine man misjudged and did not leave enough bottom.
We tried filling these holes with mine rock, excelsior and even crushed
road rock with very meager success and finally resorted to wooden road
ways or bridges.

These were built of props or cross-bars laid parallel to the roadway
as stringers on about lS-inch centers and after these were under-filled
2-inch thick boards of available widths were nailed securely across the
stringers. This made a satisfactory temporary roadway for* entry work
and since we were moving along fast only a temporary roadway was
required.

It has seldom become necessary to resort to bridges in room work
mainly because most of the water seemed to have been drawn off in our
entries and for the most part of the room floor held up well.
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Offsets in the mine floor made by the cutting machines offered still
another prbolem in maintaining smooth roadways. Concerted effort on
the part of the management and cutting machine operators helped de
crease the size of the offsets to a fairly satisfactory degree.

In addition to making the shuttle car more difficult for the driver
to handle, rough roadways cause spillage and unless this spillage is
cleaned up in short order there soon develops an intolerable dust condi
tion in a dry mine or a sloppy, mucky roadway condition in a wet mine
— neither is desirable.

For the most part, these haulage roads last for only a short time so
their construction and maintenance is one of economics, but generally
speaking, the better the haulage way the better the shuttle car operation.

Grades

Our first step in combating excessive grades is to operate the cars
below rated capacity. This means more trips to produce the same amount
of coal and is often uneconomical. Whenever we encounter grades against
the load which completely exhaust the batteries in less than a shift we
feel the cable car is to be preferred. Even here we have experienced
grades which necessitated partially loaded cars. In permanent entries
it was often necessary to grade as we went along — but grading gener
ally lagged behind the operating territory. In room work we usually
by-pass severe grades and head off the rooms at convenient points. It is
sometimes necessary to change loading points before rooms can be worked.

Where the grades are in favor of the load good brakes are essential
and our latest cable cars are equipped with a greatly improved type
air-brake.

Since all shuttle cars are equipped with rubber tires — tire care and
maintenance is important. We have experienced no unusual tread wear
but for a while our casings were injured beyond repair long before they
should have been discarded simply because of side wall failure. This was
not due to tire imperfections or overload but largely by carelessness on
the part of the driver in running over obstructions, tools, etc.

At one mine seam characteristics were such that the center bench
rashed badly leaving an overhang at the top and a protruding series of
ledges at the bottom. In negotiating turns these protruding ledges
snagged the casing side walls and damaged the tires to an alarming
extent. Vigilance on the Management's part to keep the ledges clear and
care on the driver's part eliminated most of this kind of tire damage.

Recently one tire manufacturer developed and recommends the use
of what are called "shin guards" for sidewall protection. These consist
of a circular metal protector about %-inch thick which fits directly on
the outside of the rim and shields the flexing area of the tire. We have
such guards on some of the most recently built shuttle cars but our
experience with them is not extensive enough to say more than that we
believe they do help decrease tire damage.

Proper inflation is also important. In the case of the cable car air
is fumisbed by a compressor mounted on the car itself. This also pro
vides air for brakes, the booster steering aid and the discharge elevator.
While with the battery-car a street-car type compressor mounted on pipe
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skids, which act as the receiver, is provided and usually kept handy at
or near the battery station.

As previously mentioned, shuttle ear driving requires skill and judge
ment. A good driver is an invaluable asset and can improve a poor
operation by his own actions alone, while a poor driver can make the
most favorable setup look terrible by the same token. In most instances
mishandling is due to inexperience but we have had eases where delib
erate mishandling required the driver's removal in order to keep the
car running.

Proper maintenance — always in order — must be given to shuttle
ears of any type. Present clay controls for instance, are complicated and
their maintenance requires the services of a first-rate electrician. Proper
lubrication must not be overlooked but with multiple shift operation
this feature is sometimes neglected.

No shuttle car operates well without good power. The battery car
must be provided with a battery of adequate capacity yet its size must
be kept within respectable limits — first because of the dead weight it
adds to the car itself and secondly because excessive weight and size
complicates quick battery changes.

In the ease of the cable car good voltage must be maintained at the
nips of the trailing cable, otherwise the controls will not function prop
erly and unsatisfactory operation results.

In closing I risk unnecessary repetition by stating again that, in my
opinion, good shuttle car haulage roads are the most essential of all the
factors entering into shuttle car operation and I venture the belief that
before long we will have developed underground road maintenance
equipment similar in many respects and used for the same purpose as
our surface highway crews have in use today!
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MAINTENANCE OF UNDERGROUND AND

SURFACE EQUIPMENT

By \VM. BURNETT, JRl
Electrical Engr., Peabody Coal Co., Chicago, 111.

It is generally agreed that people can be divided into two classes;
namely, promoters and caretakers.

The subject of maintenance of equipment assures me that I have been
chosen as a caretaker; past experiences prove with certainty that I am
not a promoter. The maintenance of ecpiipment underground and on the
surface is a large subject to discuss. There is no definite place a person
can start, because any one phase is very closely related to some other.

Most men who are responsible for the operation of machinery — like
other lines of endeavor — look to organization. This certainly ranks
high in the essential re(|iiirements and must be regimented to work as
a whole. We will therefore set organization forth as the first item to be
considered. Closely related to this item is number two: the problem of
ways and means of doing the necessary work; and probably as a third
heading, the determination by the management as to the per cent of
perfection of maintenance that is desired, or the percentage of perfect
performance demanded.

Therefore, this discussion has been broken down into the following
major parts:

1. Organization
2. Ways and means for doing work
3. Determination of degree of perfection to which equipment is to

be held
4. Maintenance procedure
5. Problem of lubrication to insure life
6. Manufacturers responsibility before and after equipment is de

livered to customer

As a word of information, tins paper is a concerted idea of many who
deal with this subject and, as noted in the opening of many motion pic
tures, is not necessarily the ideas of those living or dead, even though
there is some attempt to relieve personal grievance wherever possible.

The repair man can be likened unto the doctor; he is of little use
unless trouble exists. The doctor if be is unable to solve his case, lets
it pass to the great, unknown, but the maintenance man has no alibi in
repairing his problem ; each and every one knows it can be repaired, and
the good Lord cannot be expected to step in and save the day, as in the
doctor's case.

You'll discover good merchandise advertised in thisgood publication.
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The man doing the actual work is the one in which I am interested.
I am interested in seeing that he has the tools to do a job, the time to do
this job, and that he receives the credit for doing this job, other than the
remuneration.

1. Organization

We will start with organization. You probably recall that this was
said about the make-up of the Mexican Army: nineteen generals and
one buck private. Regardless of all the planning of the higher-ups, we
know that some one person has to do the actual work. This person who
does the actual work certainly should not be the head electrician or
master mechanic. I believe that this thought brings forth one prerequisite
for the head of an organization: Pick out a man who knows how, and
who has the ability to direct and instruct men under him and to get
them to do the actual work. This head should not be burdened with
routine duties. He should have time for planning, inspecting, instructing,
and reminiscing on events and jobs of the present, past, and future.

The head of a maintenance crew has to show ability, in order to
inspire his men. He should surround himself with key men specializing
in different types of repair work. As an example, for an underground
head man, we know that the successful chiefs have men who excel in
locomotive repair, others in mining machines, loading machines, power
generation, etc. If you break this down, thinking over the various divi
sions of work below, you will find seven or eight major assignments.

Years ago, with only locomotives and mining machines to be main
tained below, and hoisting engines, shaker screens, and picking tables
on the surface, the head of the organization could easily know the details
and requirements for all repairs.

The story today is vastly different. Without reviewing, we all know
that complicated, important, and exacting repairs are necessary because
of mine mechanization, both top and bottom. No one person can be
expected to know all the answers or ways and means of bringing about
continuous operation. The tendency is to pick out men as specialists.

For organization there are distinctive thoughts on how to arrange
the division of work.

Years ago repair men below worked out of a central point, being
called to troubled locations. No one location had enough equipment to
require continuous care. Then, with the coming of mechanization, it
required that one man, or sometimes two repair men, stay in a given
territory or location to enable more rapid correction of trouble and to
check on mechanical and electrical operation.

It appears that the general tendency now is to plan the bottom
organization as follows:

1. Chief Electrician
a. Two Assistant Chief Electricians, or a man in charge through

out the twenty-four hours
2. Key Man

a. Locomotives
b. Mining Machines
e. Loading Machines
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d. Power
e. Wire men, bonders, telephones
f. Supply men

3. Section repair men capable of replacing unit assemblies and mak
ing minor repairs, but at the same time being able to call on the
shop for expert or additional help in case of major difficulties.

To continue, with excerpts from men who have assisted in gathering
information on this subject, 1 quote:

"Men trained for maintenance work have several jobs to do; namely,
they must be able to operate electrical machinery, inspect, test, construct,
and do inside and outside work well. Some men are good at almost
anything you put them on, and these as a rule will find a way to do the
work and can lead others. Other men, however, are not so well fitted for
maintenance work. These can be put on some job found by trial and in
a great many instances they become quite efficient in that particular job.
There are men who do not want to accept any responsibility. The right
and wrong way of training men rests to a great extent with the foreman
or head electrician. Sometimes he fails to show the man how a job- is
done and how it is safe to do it that way. The electrician or foreman in
a great many cases must take the first step.

"Training men for work is, in my opinion, one of the most important
questions confronting the coal mining industry today if they intend to
reap the benefits of mechanization. My idea is that mining companies
should take the initiative in a program for the training of their em
ployees: if possible, with the assistance of some outside source; if not,
through their own endeavor. Of course, after we train these repair men,
there is nothing to keep them from leaving us for other employment.
But, taking it all in all, the improvement in their work as the training
goes on will be to an advantage, also the majority of them are going to
stay where they were trained."

While on this subject we should take a lesson from large manufac
turers who a long time ago arranged for school training, test and shop
work for their incoming employees — thereby giving them the training
required and needed. Any manufacturer will tell you it has paid large
dividends in eliminating loss through the trial and error system of letting
each employee shift for himself.

Improving the. ability of maintenance men and determining how they
should and could be trained, brings up the possibility of a central shop
for a system of mines. Of course, the central shop again presents a
problem of transportation of equipment back and forth to the mines.
However, the present trend, after many years of argument, is to send
certain repairs—either electrical or mechanical — to foreign, outside
shops, in order to obtain a better, more workmanlike job than can be
done at the mines, even though the mine top shop is above the average.

Only through organization and loyalty, and determination not to be
licked on this maintenance problem, have tbe various mine crews finally
molded themselves into a working team. Most of the credit for this goes
to the top sergeant — the chief electrician, and little if any to the
generals. The organization below has been assisted some by the necessity
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on top to maintain and keep in repair new, complicated, and expensive
preparation plants. Sympatliy brought about by similar problems has
made for a working unit, both top and bottom, that surely did not exist
years ago.

2. Ways and Means for Doing Work

Now let us look into the subject of ways and means of getting the
organization to work.

So far little has been said about anything hut underground. Years
ago the bottom problems and top problems were connected only by the
hoist shaft. That, however, is not true today. The top foreman and his
organization have been called upon to assist in major repair jobs and
rebuilding programs. We follow the old setup. Our shops on top as a
rule are superior to those below; therefore, when doing a major job, we
pick out the place most likely to get it done — together with the advan
tage of better tools, and, as a bottom man would explain, it gives them
a better chance to "holler" about when and why the job is unfinished.

This then throws the underground men, especially the head of main
tenance, in touch with master mechanics and top foremen. Major jobs
of mine repair and rebuilding go to the surface, and as a result, the head
man on top begins to build up specialists on locomotives, mining ma
chines, loading machines, etc. As time goes on, it is noticed that the top
organized personnel is patterned after that of the bottom.

Strange as it seems, but running true to form, mechanization came
to the mine underground before it came to the surface. Expensive units
were purchased and put to work underground, placing undue responsi
bility on the maintenance organization below, and only God knows the
cost of educating this force by the cut and try and failure method of
repair.

A central repair shop is concentrated power. It is the ideal arrange
ment, usually with more and hotter equipment and better working
conditions, and is essential in overhauling modern precision machinery.
It leads to specialized workmen, with a consequent saving of man-hours.

Here in the central shop we find training possibilities and chances
for apprentices before transfer to mining organizations. In this way we
are able to determine aptitude, ability, and energy, so that when we
place a man on a job, we can expect to receive maximum benefits for
wages paid.

The central shop can be enlarged upon, but before leaving the subject,
there are several points to he cited :

1. It is a place for training men — a very desirable need.
2. It is a place for better jobs, both electrical and mechanical.
3. It is a place for more accurate records, relative to costs, etc.
4. It is the machine unit build-up location with skilled machinists,

machines, etc.
5. It is not hampered by the use of its men for operation or directly

getting out coal.
6. It should not be a production center for repair parts.
7. It should be other than single mine control and not even on the

property.
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An organization, head and helpers, needs mental tools — probably
a smattering of arithmetic and mechanics. It also becomes necessary to
give animate tools to the repair men, such as hammers, chisels, wrenches,
etc. There are several ways to repair or make ready to operate a machine
or unit. Some men are rapid at makeshift; others are slow or appear
slow to the management because oi* the repair man's anxiety to do a nice
job — and 1 mean Webster's definition of nice.

Under the ways and means subdivision of this maintenance subject,
besides suitable small tools, there is a need for larger tools such as
adequate main shop and auxiliary repair spots in the mine, which enable
the repair men to have the facilities of crane hoisting, machine tools,'etc.
in the past because a great portion of our workman's energy had been
expended in physical lifting or continuous muscular effort, by the time
he was ready to get at yhe heart of the trouble, he was exhausted and
required rest. One of the things that has helped recently is the idea of
assembly unit change, as follows:

There is now a great tendency in ease of armature failure in a loco
motive, to change the entire motor for one already assembled and tested
out, rather than to change the armature only. Some attempt along the
correct lines was to have the armature assembled with end frames and
bearings, to hurry the job in ease of failure. Even though this is done,
you still have the problem of brush holder adjustment, field lead connec
tions, and possible damage of winding. It appears — and has been
proved — that we can change an entire motor unit just as fast and with
less chance of damage than changing an armature with split-frame field
case. The motor has been assembled on top under suitable conditions —
not hurried in assembly, and tested electrically, so that the repair man
has the maximum assurance the job will roll when completed. Unit
assemblies as provided in total design have been a great help and a
decided advantage to mine men. I believe that several of the leading
manufacturers of mining equipment have caused this to come about;
however, 1 do not want to give them all the credit, because many repair
men had the idea years before the manufacturers made a move in this
direction.

It is recognized that a man working underground, regardless of
facilities, is at a disadvantage as compared to working on the surface.
Therefore, the underground man should be a fitted or connector of
assembled units only, the detail repair of the assembled units to be taken
to a mechanic or skilled machinist who has the time and understanding
of a nice job.

Rather than discuss at length the subject of ways and means of main
tenance of surface and underground equipment. I wish to refer the
organization to an excellent paper delivered before this assembly in 1939,
on Machine Maintenance Practice, Procedure, and Records, by Mr.
Ernest Prudent of Bell & Zoller Coal & Mining Company. This I believe
is a masterpiece and the expression of a true maintenance man's desires
— if it can be accomplished.
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Every job of repair has certain characteristics, but there are a few
fundamental ways of attacking the job:

1. Educated guess or decision on work to be done.
2. Whether new or reconditioned parts are to be used.
3. Detailing the proper person to do the work.
4. Completed job and inspection thereof.
Men on rebuilding of machinery, etc., should not be disturbed for

normal repair work. There is too much time lost in jumping from one
job to another. This other work could be done by someone less.competent
than the one required for the rebuilding program. Jumping around
from one job to another often gets men aggravated, especially those who
are really interested and want to do something to make a showing.

The use of labor-saving tools is all well and, good if used by the right
men, but they are a waste of time and money if used by men who are
awkward and who have only one way of doing a thing, and that the old
way. Labor-saving tools as a rule fit only into production jobs and are
not of much benefit to a maintenance man whose jobs are ever changing.

3. Determination of Degree of Perfection to which
Equipment Is to be Held

The third part of this discussion is the determination or desires of
the management on how near perfection they wish the equipment to be
held. This of course brings in a money problem. As was once said,
anyone can keep a thing going if he is furnished with new parts at all
times; but a maintenance man who can use the old parts to the maxi
mum condition of wear, and keep the machines running, is the one in
demand.

There no doubt is a standard value of perfection of any machine.
This is a human decision and has to deal with ability to judge how far
to allow depreciation so as to eliminate failure. Also, it is necessary to
judge when to spend money to prevent failure. No doubt supply rooms
are overloaded with items, stocked by the right and wrong judgment of
the mine personnel, including Superintendent, Supply Clerk, and Head
Electrician.

Fear by the underlings of criticism, because of the mandatory atti
tude of the heads, that equipment must operate at one hundred per cent
perfection, has caused overstocked supply rooms, with slow turnover of
material.

Probably the one lesson along this line should prove the intelligence
of this one hundred per cent operation idea.

You know cost does play, or will in the future after we get out of
this spending spree, an important part in determining what per cent of
perfection of equipment is wanted. When it becomes necessary to reduce
costs, then there will be a tendency to allow equipment to depreciate to
a lower value, therefore with less assurance of one hundred per cent
operation. Strange as it may seem, the same people or authorities who
run this risk during tight financial times are the ones who change per-
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sonal automobiles every year, even though the near past war effort lias
proved their judgment very bad. If we had a sales force in the mining
machine business as effective as the sales forces built up by the automo
tive industry — where they can sell an individual a new machine when
the one in use is only five per cent depreciated instead of fifty per cent
(no reflection for this on the author of the Blue Book Value) — then
we could operate at a one hundred per cent time, with a reduction of
maintenance, and with the exception of a couple of flat tires at intervals.

When the day comes that we will trade in mining equipment with
the same percentage of depreciation that the automotive industry recog
nizes — thereby classing as obsolete a year-old model —• then the main
tenance problem both underground and surface will be a boy's job and
it can be expected to obtain this one hundred per cent assured operating
time.

4. Maintenance Procedure

Throughout the beginning, I doubt whether or not the subject of this
paper has been considered. Therefore maintenance procedure should be
given some thought before we leave this discussion.

Maintenance is work, performed manually or mechanically.
Manual maintenance is the proper use of tools, which enables replace

ment of worn or discarded parts due to damage.
Mechanical maintenance can be broken into three fundamental parts:
a. Machine work — lathe, drill, milling machine, etc.
b. Welding work, which requires as a rule machine work.
c. Metal spraying—a branch of welding, which also requires ma

chine work.

It is at this point that it is necessary to decide upon maintenance
possibilities, and, as mentioned before, to determine the degree of per
fection to which a machine is to be held.

If the problem is to be solved by the purchasing or stocking of new-
repair parts, then the supply room becomes all important. Because of
the wide variety of machines— cutting, loading, haulage, etc., with
numerous types of the same machine, the stock room becomes a sizable
operation at any property. However, this supply should not he the first
line of defense. If the problem is to he solved by the ability of mankind
and mechanized repair, then a suitably equipped shop on top, and as
Senator Claghorn says: I say on top, should be provided. It will of
course be necessary to refer to the stock room, as it cannot be eliminated
if we are to carry on work in the shop; and it is for this reason that the
main shop should be on tup if the supply room is on top —otherwise,
the supply room should go below if the shop is below. I still wish to
refer to the top shop as being the major institution rather than a shop
below. A shop on top is fixed as to loeation; if below, it requires moving
as the mine expands or needs to he broken up into more and smaller shops
to be placed in the various mine sections. It so happens that at mines
with washing and preparation plants, all the work is not below, as in
the past, and as the bottom crew thinks. It would be unreasonable to
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maintain two fully equipped shops— one on top and one below. If the
main shop were below, then certain repair work would have to be sent
from top to bottom. This could be done, but the extraordinary cost of
building a large shop below and the fact that over thirty-three per cent
of the work is now top work, causes me to recommend that the shop be
on the surface.

This, however, demands a way to gel larger equipment needing major
repairs to the surface, and that is some job around the average mine.
If the head electrician has worked and made possible a hoisting job of
equipment, it takes only the man cleaning the sump or repairing the
shaft at night to defeat well-laid plans.

A few far-seeing souls have solved this problem by dividing the coal
shaft from the material shaft, and have even gone so far as to make the
material hole a slope, so that equipment, as a unit, can be lowered into
the mine without disassembly and reassembly. All this has to do with
maintenance, because a great percentage of the immediate trouble with
new machinery lowered into the mine, requiring disassembly and re
assembly, is caused by inadequate provision and time or know-how in
the reassembly period.

So far maintenance has been thought of as an underground subject.
By comparison, the top has called for attention. Recent installations of
preparation plants have required a review of necessary jobs. Many years
ago most pumps of any size and importance were located underground.
The pump man below was an individual in his own right. Today the top
in many cases handles much more water than is handled below. Skilled
machinists are required because of the transition of power drives from
open gearing to complicated antifriction bearing speed reducers. Unit
machine assemblies are being developed for top work, with the same idea
in mind for replacement as has been developed below.

As much as the writer has tried to stay on the subject of maintenance,
he finds himself drifting off the beam and talking about allied problems.

The program of periodic rebuilding practiced by many is to be
commended, as it has proved successful. Many ideas and improvements
at the rebuilding time have given us better equipment because of the
advantage of long period tests, which the manufacturer is unable to
prove out.

It is recalled that years ago with locomotives and mining machines
as the only units below, all the alibis on low production were, as a rule,
heaped upon the undercutting machines, sometimes the locomotives. It
has been interesting to watch the alibis in the last twenty-five years.
With the coming of pit car conveyors and power loading machines, there
was a gradual shift of alibis to the new equipment. After the loading
machine, the pneiunatie mounted transfer was developed. Now pneu
matic mounted cutting machines and shuttle ears hold the limelight and
all alibis refer to them. This must prove that the manufacturers never
do anything exactly right and that the reduction of delays on long time
operated machines has been brought about by the mine personnel. There
fore the alibis on old equipment pass into oblivion., At this point I wish
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to apologize to the manufacturers for the aforementioned statement, but
I did want to get this in the record. Needless to say, it is easy for
those not having ability to promote or build, to criticize a machine after
it is built. This proves the caretaker in me.

To conclude the subject of maintenance men, I believe that their
work should he divided as follows: the installer of units, requiring little
mechanical ability; and the assembler of parts to make up units, which
requires the maximum mechanical ability and expert experience.

Certainly the maintenance man should not be required to use rebuilt,
repaired, or reconditioned parts if this procedure has reached a point
where the part should be junked and new parts used.

5. Problem of Lubrication to Insure Life

It was the request that some mention be made on lubrication in this
paper.

This is a delicate question to bring up at a meeting like this, but we
all know that the life of machines is greatly dependent upon lubricants.
Lubrication years ago was a never-ending vigil. Each and every moving
bearing or frietional contact requires either oil or a grease. Crease is,
and has been, the lazy man's method of lubrication. Grease only increases
the time delay in supplying additional lubrication.

With the coming of inclosed units and antifriction hearings, the
lubrication problems have lessened. If and when oil instead of grease
can be used, then many of the troubles of the past will cease to exist.

From my past experience on lubrication, do not ever become so lazy
on the lubricating problem that an attempt is made to install systems
lubricating from one central point. The so-called "greaser" is one of
your best inspectors. Lay out a route for him, time his visits to certain
points, and he is one of your most useful employees. This has proved
out on top, and if it were not for starting an argument, I would rec
ommend it below.

Regarding the dispensing and use of oil below, I am in hopes that
some day we may have package lubricants. The automotive industry is
to be given a lot" of credit for the know-how and for demanding canned
oil at service stations. Of course, one reason was to eliminate contamina
tion; the other, to give a definite proof to the general public that they
were getting what they paid for.

For years several companies have attempted to keep track of lubri
cation costs, both below and on top. Transfer of lubricants as practiced
around mines gives the greatest opportunity for contamination regard
less of care. By the purchase of packaged oil (tin containers —size, one
quart to three gallons) at a higher cost, it is the belief of the writer Hint
the saving would he noticed in the reduction in wear now brought about
by dirty lubricants. Coal mines are the greatest wasters of lubricants.
We should ask the steam railroad companies how to save on this problem.
Lubrication is one of the chores we least understand, but all of us seem
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to know more about it than anyone else. I for one would like to see
some oil company step forward with unit-container lubrication, rather
than trying to sell our purchasing department in tank car lots.

6. Manufacturer's Responsibility Before and After F.quipment
Is Delivered to Customer

Manufacturers certainly play a most important part in a discussion
on maintenance. It is their ability to design and build that puts grey
hairs in a repair man's head. Manufacturers can be very helpful by
furnishing books of instructions pertaining to the operation of the
machine, the making of repairs, performing tear-downs, putting assem
blies together, and giving methods and points to watch for in order to
obtain a finished job. This printed instruction should not follow pro
duction shop practice, but should refer to the methods applicable to the
job at the mine. Many ways and procftlures of repair are changed by
mine men because the manufacturers' shop practices cannot be used.
As an assistance to mine maintenance men, most of the manufacturers
have service men frequently visiting the mines and giving useful and
willing help in solving some of our problems. These service men are
held in highest esteem. Assuming that the manufacturer pays for this
service, often this service man who has the closest contacts, receives the
most negligible consideration from the manufacturer's engineering
department. It is for this reason that T believe a few of the designing
engineers ought to fill the service man's shoes for a time. They should
be-compelled to repair and get to some of their slap-happy designs.
Gentlemen of the engineering and designing profession, T hasten to
apologize, but I did want to put this point in, if not over.

Conclusion

In conclusion, and as stated in the foregoing, the remarks in this
paper are not entirely of my own making. It has befallen my lot to
assemble them and divulge the repair or maintenance man's viewpoints.

I assure you, and as many of you know, that the maintenance of
equipment would be a dull business for a promoter. Only a fool willing
to work hard and for long hours would be caught at this kind of job.
There is. however, a great deal of satisfaction in seeing a mechanical
wreck roll again, and in some small sense we as repair men enjoy the
same satisfaction that a doctor does when his patient is well again.

y
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Reprinted from Coal Age, January, 1946

BETTER TRACK

THROUGH TURNOUTS AS TRANSITION ELEMENTS

' By NORMAN B. GURLEY
Civil and Mining Engineer, Huntington, W. Va.

"Where do we set the frog?" might equally well be the title of this
article. It is a question that often confronts mine and industrial-plant
operating and engineering offices when the objective is the best possible
track. In this artiele I am attempting to approach it by considering
turnouts as transition elements, thus borrowing from the calculation pro
cedure for the railway spiral. The methods that will be suggested elimi
nate rough graphical solutions, which often are disappointingly inac
curate. It also will be noted that they are the key to more intricate track
layouts, such as wyes and the like.

The information in this article has been prepared primarily for the
use of engineers charged with laying out and installing traekwork and
therefore assumes a working knowledge on the part of the user of the
fundamentals thereof and the mathematics of circular curves. Only
turnouts made up of straight frogs and switches are considered, since,
because they may be laid either right or left and to a considerable extent
are stock items with the manufacturers, they tend to wider use and avail
ability, as well as to greater ease of replacement.

The "center-line-value" calculation methods given herein are accurate
and universally applicable irrespective of frog numbers or curve radii
and, it is hoped, will be found useful in standardizing track-layout pro
cedure. They are applicable only to turnouts from straight track.

For convenience in calculating, and for practical considerations in
laying out in the field, all the dimensions incorporated in the formulas
hereafter given are expressed in feet and/or decimals thereof. All manu
facturers' information, including track gage, should be reduced accord
ingly. It is suggested that when dealing with short-radius turnouts the
user have in addition to the appropriate manufacturers' traekwork cata
logs a copy of "American Recommended Practices— Frogs, Switches
and Turnouts for Coal-Mine Tracks," published by the American Mining
Congress, Washington, D. C, under date of July, 1936.

Where no special considerations are involved, a good track installation
will present, as nearly as possible, a uniform radius of curvature through
the turnout itself and the subjoined lateral curve. To this end, attention
is called to the following facts:

For any straight frog and switch turnout, one theoretical or "replace
ment" radius and only one can be drawn joining the principal and frog
tangents, which also will be tangent to the latter at a predetermined
distance beyond the heel of the frog.

Our Advertisers, who make thisvolume possible, will appreciate your inquires.
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This theoretical or "replacement" radius always exceeds and there
fore is inappropriate to the center-line radius of the curved portion of
the turnout under consideration. For proof of the foregoing statement,
two examples are given below, with basic data from Cols. 2, 3, 5, 6, 13
and 16 of Table I:

No. 2 TURNOUT, 42-1N. GAGE

Selected radius 20.00 ft.

Theoretical Radius:

8.86xCot. 14 deg. 2 min 35.45 ft.
4.17-j-Vers. 28 deg. 4 min 35.46 ft.

No. 5 TURNOUT, 42-IN. GAGE
Selected radius 150.00 ft.

Theoretical Radius:

22.50xCot. 5 cleg. 42*/, min 225.09 ft.
4.45 -F Vers. 11 deg. 25 min 224.91 ft.

Hence, if an arc of the lesser and appropriate radius, with a central
angle equal to the frog angle, be drawn to satisfy the desired conditions
adjacent to the heel of the frog, this arc will terminate in a tangent
parallel to the principal center line and offset a determinate distance on
the turnout side. This offset, hereafter referred to as the "shift," together
witli location in the parallel tangent of the point of curve of the appro
priate radius, is determined by a later given method of comparison of
rectangular coordinates.

If tlie circular curve that adjoins the turnout is not shifted (i.e., is
drawn tangent to the principal center line) a sharper turnout must be
used. Some examples are:

Selected Appropriate Resultant Frog
Center Frog If If Curve Is
Radius Shifted Not Shifted

25 ft. No. 2 Impracticable
60 ft. No. 3y2 or 3 No. 2y2 or 2, any gage

100 ft. No. 4i/o or 4 No. 3'/2 or 3, any gage
150 ft. No. 6 or 5 No. 4, 36- or 42-in.

gage, no wider; or
No. 3 y2, any gage

The test and/or proof of this statement is as follows:

R. vers. Frog Angle

Sine Frog Angle
is exceeded by
Ga. x Frog No. + Theo. Ft. Len. + 1 ft., the turnout cannot be installed
tangent to an unshifted curve of that radius.

OurAdvertisers make it possible to publish thisvolume—give them a "break."
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Fig. 1—Specimen turnout and frog diagrams showing the elements involved.

Selecting the Turnout

After selecting the radius of the circular curve to be used, proceed
as follows:

1. Choose from a manufacturer's catalog a straight frog and switch
turnout of the proper gage and rail weight the center-line radius of the
curved portion of which most nearly corresponds to the radius of the
selected curve.

2. Calculate the distance along the center lino of the frog tangent
from its intersection with the principal tangent (hereinafter called the
"frog P.I.") to a point 1 ft. beyond the heel of the frog, as follows:

Multiply track gage expressed in feet and decimals by the frog num
ber chosen in accordance with Item 1. To this add the distance from the
theoretical point of frog to the heel thereof as determined from the manu
facturer's catalog data (or measured on the frog itself) plus 1 ft. (see
A, Fig. 1). This 1-ft. allowance is made to permit the use of straight
splice or angle bars at the heel of the frog and also recognizes the fact
that rail cannot be curved in the field with an ordinary bender less than
12 in. from the end. The 1-ft. allowance can be increased to 2 ft. or as

Our Advertisers are selected leaders in their respective lines.
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desired. However, the tabulations herein are based on 1 ft. except as
noted. On long-radius turnouts, this 1-ft. allowance becomes meaning
less and should be omitted. For proof of the relative accuracy of the
expression '' gage times frog number'' see B, Fig. 1.

3. Multiply the distance obtained under Item 2 by the sine and
cosine of the frog angle to obtain the coordinates Xt and Yt of the point
1 ft. (or as determined) beyond the frog heel as referred to the frog P.l.

4. Multiply the selected radius of the circular curve to be used by the
versed sine and sine of the frog angle to obtain the coordinate Xc and Yc
of a point on the circular curve as referred to its P.O.

5. Since the points Xc and Xt must coincide to have the arc tangent
at that point, the circular curve must be shifted away from the principal
tangent a distance of Xt minus Xc, or "shift," and its P.C. will be in a
parallel tangent and pulled back a distance of Yc minus Yt, or "pull
back," from the frog P.I.

In certain eases Yt may exceed Yc, in which ease the curve P.C. will
fall Yt minute Y0 ahead of the frog P.I. (see Table I for typical ex
amples; also Fig. 2). It is suggested that the user prepare a tabulation
similar to Table I, which will be found very convenient in assembling the
necessary information and will serve as well as a permanent record for
future, reference.

6. To determine the frog location with reference to the lateral-track
center line, since the location of the principal P.I. of the lateral-track
center line with the principal tangent always is known, calculate the dis
tance back to the frog P.I. per the diagrams covering the three probable
conditions at the bottom in Fig. 3. The '' known'' is always the distance
calculated under Item 2 plus the semi-tangent distance of the curve
selected, which corresponds to the total central angle less the frog angle.
Thus, A-B equals

Total A — Frog A
Item 2 Dist. + R Tang —

2

Solve the appropriate triangle for A-C, thus determining the distance
from the principal P.T. to the frog P.I. Thus, the theoretical point of
frog is located at A-C less gage times frog number from the principal
P.L, and the actual point of frog at A-C less gage plus frog-point thick
ness times the frog number from the same point.

Field Layout

Underground — Measure back from the principal P.L a distance of
A-C plus or minus "pull back," as the ease may be, and set a temporary
point in the principal tangent. From this temporary point set over at
right angles toward the curve center the "shift"'distance to set P.C.
Knock out the temporary point and establish a parallel tangent through
the P.C. Then follow usual curve layout procedure.

On the Surface — Measure back from the principal P.L the distance
A-C and set frog P.L Set over the frog P.L and turn frog angle. Inter
sect the frog and lateral tangents, thereby locating the secondary P.L
(Point B, Fig. 3). Set up over this point and measure the semi-tangent

You'll discover good merchandise advertised in this goodpublication.
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distances of the body of the circular curve to locate P.O.C. at or adjacent
to the heel of the frog and P.T. in lateral tangent.

Where less precision is required, set up over the frog P.I., turn the
frog angle and measure forward the distance calculated under Item 2
to set P.O.C. Run curve in as usual. The latter method could, of course,
be used underground, but frequently there is not enough room and other
considerations (such as short backsights) are involved.

The relation of the theoretical point of frog and the actual point is
important and should he considered in all calculations to obtain accurate
alignment of finished track (see C, Fig. 1). Cast or manganese steel frogs
tend toward smoother turnout curves, especially where radii are short,
due to the relatively short arm lengths. -Manufacturers' catalog data on
straight frog and switch turnouts give radius of curved filing rail, not
center-line radius. Deduct one-half gage for same.

The principal railroads have their own standards on turnout details,
which may or may not correspond to those of the American Railway
Engineering Association, and this should he kept in mind in preparing
layouts of trackage over which railroad equipment is to be operated.

Parallel
tangent-^

Principa

--Shifted center of 25'rodius curve

Fig. 3—Tlypical turnout layout diagram.

Tangent-'

Total A
<'90°
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CONSTITUTION AND BY-LAWS

Adopted June 24', 1913
Amended Nov. 12, 1926
Amended Nov. 8, 1929
Amended Nov. 8, 1935
Amended Oct. 21. 1938

ARTICLE I.

Name and Purpose.

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

ARTICLE II.

Membership.

Section 1. Any person directly
engaged or interested in any branch
of mining, mining supplies, mining
appliances, or mining machinery
may beeome an active member of
the Institute. Any person desiring
to become a member of the Insti
tute shall fill out a blank for that
purpose, giving his name, residence,
age, and occupation. This applica
tion shall be accompanied by one
year's dues of $3.00. Each applica
tion for membership shall be sub
mitted to the Executive Board, who
shall make an investigation as to
the qualifications of the applicant,
and shall be authorized to elect to
membership and issue a certificate
of membership to such applicant
subject to the ratification of the
next regular meeting of the Insti
tute.

_Section 2. Any person of dis
tinction in mining may be elected

an honorary member of the Insti
tute by two-thirds vote of the mem
bers present at any regular meet
ing. Any member who has been
an active member of the Institute
and shall have retired from active
business in mining may become an
honorary member.

Section 3. The annual dues for
active members shall be $3.00 and
any person in arrears on August 1,
of the current year, after having
been sent two notifications of dues,
shall be dropped from membership.
Members in arrears for dues will
not receive the printed proceedings
of the Institute.

Section 4. Any active member
may become a life member by the
payment of $50.00. Funds received
from life members are to be invested
and only the income from these
funds may be used in the regular
operation of the Institute.

ARTICLE III.

Officers.

_Section 1. The officers shall con
sist of a President, Vice-President,
Secretary-Treasurer and twelve
Executive Board members. The
services of all officers shall be with
out compensation.

Section 2. Nominations for of
ficers and the executive board shall
be made by nominating committee
of three (3) appointed by the Pres
ident at least thirty days before the
annual November meeting, pro-

Play ball with the Advertisers who play ball with us.
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vided that anyone can be nomi
nated on the floor of the meeting
for any office for which an election
is being held.

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

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

To make effective this change, at
the regular November meeting in
193S, in addition to the four Execu
tive Board members who shall be
elected for tbe three year term,
there shall also be elected by ballot
eight other Executive Board mem
bers, four for a two year term and
four for a one year term.

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

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

ARTICLE IV.

Duties op Ofpicf.rs.

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

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

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

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

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

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

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

Section 5. The Executive Board
shall perform the duties specifically
prescribed by this constitution; it
shall supervise the expenditures
and disbursements of all money of
the Institute, and no expenditure
other than current expenses shall

Buyer meets Seller in the back of this book.
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be authorized without first having
the approval of the Executive Com
mittee ; it shall net as program com
mittee for each meeting to deter
mine what is to be published in the
proceedings and shall perform such
other duties as may be referred to
them by regular or special meeting
of the Institute.

ARTICLE V.

Meetings.

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

Section 2. Meetings of the exec
utive board shall be held on the call
of the president, or at the request
of three members of the executive
board, the president shall call a
meeting of the board.

ARTICLE VI.

Amendments.

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

ARTICLE VII.

Ordek op Business.

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

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

(10) Adjournment.

Value is apparent in the merchandise of our worthy Advertisers.
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ILLINOIS MINING INSTITUTE

LIFE MEMBERS

BALDWIN, RICHARD, Prcs _ _...._
Midwest-Radiant Corp., 220 N. Fourth St., St. Louis 2, Mo.
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BARROW, W. E Joy Mfg. Co., Franklin, Penn.

BROOKS, C. W., Contracting Engineer 53 West Jackson Blvd., Chicago 4, 111.

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

BUDD, RALPH, Prcs Burlington Lines, 547 W. Jackson Blvd., Chicago 6, III.
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War Hemp Industries, Inc., 208 S. La Salle St., Chicago 4, 111.
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Old Ben Coal Corp., 230 S. Clark St., Chicago 4, 111.
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BLAKE, ARTHUR, Asst. P. A
Peabody Coal Co., 231- S. LaSalle St., Chicago 4, 111.

BLAKENEY, CHARLES, State Mine Inspector, Route No. 6, Danville, 111.

BLANKINSHIP, G. F., Sales Engr Egyptian Sales Agency, Murphysboro, 111.

BLANKINSIIIP, J. T., Repr..
Egyptian Sales Agency, Jeffrey Bldg., Murphysboro, 111.

BLEDSOE, CHARLES, Chief Electrician Little John Coal Co., Victoria, 111.

BLEDSOE, WALTER A„ Pres.__ _ _ _
Walter Bledsoe & Co., 700 Merchants Bank Bldg., Tcrre Haute, Ind.

BLUTH, MARC G. Mgr _
Chicago Office, National Coal Association, 307 N. Michigan Ave., Qiicago 1, 111.

BOAND, ROBERT B., Dist. Mgr „ _
Union Wire Rope Corp., 1144 N. Branch St., Chicago 22, 111.

BOBBISH, GEORGE. Sis. Engr __
Rite-Way Oil & Sales Co., 417 N. Fourth St., Springfield, 111.

BOLEY, CHARLES C _
Natural Resources Research Institute, University of Wyoming, Laramie, Wyoming

BOLT, WILLIAM _ Perry Coal Co., O'Falloii, III.

BONNEY, J. F Mt. Olive & Staunton Coal Co., Staunton, 111.

BONTEMPS, CARL W., Engineer
Commonwealth Edison Co., Box 7, Taylorville, 111.

BONTJES, JOHN H., Pres _
The Citizens' Mug. & Sales Co., Central National Bank Bldg., Peoria, 111.

BOOTH, W. L Berry Bearing Co., Illinois Bearing Division, Decatur, 111.
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BORGMANN, HENRY J., Pres., Trcas _
Commonwealth Coal & Ice Co., Inc., 2710 Brannon Ave, St. Louis 9, Mo.

BORLAND, J. E Jnd'l Engr. Dept., Westinghouse Elect. Co., East Pittsburgh, Pa.

BOSTON, R. S., Vice Pres
Alton & Southern R.R., 320 North Fourth St., St. Louis 2, Mo.

BOTTOM LEY, J. A. Sahara Coal Company, Harrisburg, 111.

BOWEN, K. E „
Div. Industrial Engr., Central 111. Pub. Scrv. Co., 1101 Adams St., Beardstown, 111.

BRADBURY, H. W, Pres. & G. M Sparta Coal Co., Sparta, 111.

BRADBURY, WILLIAM _
Mechanization, Inc., Munsey Bldg., Washington, D.C.

BRADLEY, DON B., Regional Mgr _ „ ....._
Coal Heating Service Div., National Coal Association, 307 N. Michigan Ave.,

Chicago 1, 111.

BRADY, E. L „ _...
Tool Steel Gear & Pinion Co., Township Ave., Cincinnati, Ohio

BRANDT, WM. E., Pres r_ -
Layfayette Coal Co., 120 South LaSalle St., Chicago 3, III.

BREWER, JACK H., Engr. Sales & Scrv
Streeter-Amct Co., 4101 Ravenswood Ave., Chicago 13, 111.

BRIDGES, RAYMOND H., Chemist _....
Southwestern 111. Coal Corp., P. O. Box 251, Percy, 111.

BRISCOE, L. E Fairview Collieries, 430 Big Four Bldg., Indianapolis, Ind.

BRISTOW, JAMES W., Sec
Illinois Coal Strippers Assn., Rm, 2330, 230 N. Michigan Ave., Chicago 1, 111.

BROADWAY, J. W Bell &Zoller Coal Co., 307 N. Michigan Ave^, Chicago 1, 111.
BRODERICK. J OH N K., J R ,.

Broderick & Bascom Rope Co., 4203 Union, St. Louis 15, Mo.

BRODERICK. J. R.. Div. Mgr
Central Illinois Public Serv. Co., 202 E. Main St., Marion, 111.

•BROOKS, C. W Room 601, 53 W. Jackson Blvd., Chicago 4, 111.

BROSSEAU, C. L., Mgr. Mines & Quarries
Mack Trucks, Inc., 3300 Wentworth Ave., Chicago, 111.

BROWN, MAJOR HAROLD C.Binkley Mining Co., of Mo., Box 223, Macon, Mo.

BROWN, MARK, Sales Engr _ Armco, Carbondale, 111.

BROWNING, J. ROY, Pres - .
Freeman Coal Mining Corp., 120 W. Adams St., Chicago 3, 111.

BRUMBAUGH, H. C U. S. Bureau of Mines, 116 Lawrence St., Benton, 111.

BRYDEN, A. A E. J. Wallace Coal Co., 1205 Olive St., St. Louis 1, Mo.

•BUCHANAN, D. W„ Pres Old Ben Coal Corp., 230 S. Clark St Chicago 4, 111.

BUCHANAN, J. II., Res. Mgr ••••
Atlas Powder Co., 135 S. LaSalle St., Chicago 3, 111.

BUCK, GEO. M., Auditor
Western Coal & Mng. Co., 1400 Missouri Pacific Bldg., St. Louis, Mo.

•BUDD, RALPH, Pres Burlington Lines, 547 W. Jackson Blvd., Chicago 6, 111.
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BUERGLER, HERMAN, Slsmgr -...-
A. H. Leu Sales Co., 3225 Locust Blvd., St. Louis 3, Mo.

BULLINGTON, JACK Truax-Traer Coal Co., 53 W. Spruce, Canton, 111.

BURGENER, CARL Pcabody Coal Co., Marion, 111.

BURKE, WAYNE F Ohio Oil Co., Robinson, 111.

BURKEY, W. H _ _
Gould Storage Battery Co., 2185 Railway Exch. Bldg., St. Louis, Mo.

BURKHALTER, C. II _ _
Ohio Brass Co., 231 S. LaSalle. St., Rm. 1580, Chicago 4, 111.

BURNELL, E. J., V. P Link-Belt Co., 307 N. Michigan Ave., Chicago 1, 111.

BURNETT, WILLIAM, JR., Elec'l Engr. _
Peabody Coal Co., 231 S. LaSalle St., Chicago 4, 111.

BURRESS, S. J., Elect. Engr ..Franklin County Coal Co., Herrin, 111.

BURT, LOUIS B...... .
Lincoln Engineering Co., 2415 S. Michigan Ave., Chicago 16, 111.

BUSCH, A. D The W. S. Tyler Co., 7540 Lovella Ave., St. Louis, Mo.

BUSHWINK, WILLIAM, Coal Mine Inspr., U. S. Bureau of Mines,
1040 Pine St., Norton, Virginia

•BUTCHER, FRED E„ Pros _
War Hemp Industries, Inc., 208 S. LaSalle St., Chicago 4, 111.

BUTCHER, R. W Superior Coal Co., Gillespie, 111.

BUTTERS, H. E., Mgr Sullivan Machinery Co., 4120 Clayton, St. Louis 10, Mo.

CADY. GILBERT II State Geological Survey, Urbana, 111.
CAINE, K. E Goodman Mfg. Co., 1714 Liverpool St., Pittsburgh, Pa.

CALLAHAN, J. E J. E. Callahan C. & C. Co., 3924 Duncan, St. Louis, Mo.

CALLEN, A. C, Dean .. _
College of Engineering, Lehigh University, Bethlehem, Pa.

CALVERT, W. J., Engr -.Sahara Coal Co., Harrisburg, 111.

CAMMACK, KIRK V...U. S. Geological Survey, 413 Denham Bldg., Denver, Colo.

CAMPBELL, A. F., Chgo. Div. Mgr
The Timken Roller Bearing Co., 2534 S. Michigan Ave., Chicago, 111.

CAMPBELL, BART _ _ -Peabody Coal Co., Taylorvillc, 111.

CAMPBELL, C. E Shell Petroleum Corp., 6928 Plateau Ave., St. Louis, Mo.

CAMPBELL. C. H., A.T.F _ - _
Illinois Central Railroad Co., Ill N. Fourth St., St. Louis 2, Mo.

•CAMPBELL, GEO. F., V.P Old Ben Coal Corp., 230 S. Clark St., Chicago 4, 111.

CAMPBELL, JAMES, Investigator „ „
Dept. Mines & Minerals, R.R. No. 3, Springfield, III.

CAMPBELL, H. E., P. A Peabody Coal Co., 231 S. LaSalle St., Chicago 4, 111.

CAMPBELL, H. G
The Electric Storage Battery Co., 4613 S. Western Ave. Blvd., Chicago 9, III.

CAPE, SAM _ Sahara Coal Co., Harrisburg, 111.

CAPPS, GEORGE A.. Pres
Capitol Coal & Coke Co., 1608 Arcade Bldg., St. Louis 1, Mo.
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CAPPS, ROY U. S. Bureau of Mines, 201 Post Office Bldg., Vincennes, Ind.
CARTER, DALE, Supt Mine No. 2, Bell & Zoller, Zeigler, 111.
CARTWRIGHT, HARVEY, Indiana Coal Operators Assn., Terre Haute, Ind.
CASSIDY. S. M., Pres Consolidation Coal Co. (Ky.), Jenkins, Ky.
CERAR. P. J _ South Mine Co., Carlinville, 111

CHAPMAN, CLAUDE Bituminous Casualty Corp., 720 Frye Ave., Peoria, III
CHAPMAN, F. A Lubrication Sales Dept., The Ohio Oil Co., Robinson, 111.

CHARTRAND, J. S.. Gen. Frt. Agt _
Gulf Mobile & Ohio Railroad, 721 Olive St., St. Louis 1, Mo.

CHASE, RALPH E Chase Welding Supply Co., Benton, III.

CHEASLEY, THOS. C, Fuel Engr „.._ _
Sinclair Coal Co., 114 West 11th St., Kansas City, Mo.

CHEDSEY, WM. R University of Illinois, Urbana, 111.

CHERAGOTTI, JOE Mt. Olive & Staunton Coal Co., Staunton, 111.

CHICK, W. R _ U. S. Bureau of Mines, 508 W. Parish, Benton, 111.

CHOLET, HAROLD F., Trfc. Mgr :
Belleville Fuels, Inc., 407 N. Eighth St., St. Louis 1, Mo.

CHOLLET, M. J., Dist. Mgr _
Mack-Int'l Motor Truck Corp., 2350 Chouteau Ave., St. Louis 3, Mo.

CHRISTIANSEN, ANDREW J., Sec
Northern Illinois Coal Trade Assn., 310 S. Michigan Ave., Chicago 4, 111.

CHRISTIANSON, C Joy Mfg. Co., 860 S. MacArthur Blvd., Springfield, 111.

CHRISTISON, HAROLD L
Standard Oil Co., 110 N. Haworth Ave., Decatur, 111.

CLARK, GEO. B .„. .. _
Asst. Prof, of Mining, University of Illinois, Dept. Mng. & Metallurgy,

307 Ceramics Bldg., Urbana, 111.

CLARKE, H. W.. Pres Mcalpack, Inc., 152 W. 42nd St., New York, N. Y.

CLARKSON, C. E Clarkson Mfg. Co., Nashville, III.

CLARKSON, JOHN L., Pres Clarkson Mfg. Co., Nashville, 111.

CLAYTON, R. R Hercules Powder Co., 332 S. Michigan Ave., Chicago 4, 111.

CLEMENS. ROSS D.. Div. Frt. Agt _ -
The Pennsylvania Railroad, 1010 Syndicate Trust Bldg., St. Louis 1, Mo.

COASH, CARL J., Dist. Mgr _ - -
McGraw-Hill Publishing Co., 3615 Olive St., St. Louis 8, Mo.

COCHRAN, ROBERT „ Bluebird Coal Co., Harrisburg, 111.

COFFEY, E. J., Sis. Mgr _._
Binkley Coal Co., Railway Exchange Bldg., St. Louis, Mo.

COFFEY, MAURICE G., Gen. Agt - :.
Chicago, Burlington & Quincy R.R., 547 W. Jackson Blvd., Chicago 6, 111.

COLCLESSER. R. Y
E. I. du Pont dc Nemours & Co., Inc., 3300 College Ave., R. R. No. 4

Terre Haute, Ind.

COLLINS, J. B., Pres Collins Timber Co., 1218 Olive St., St. Louis 3, 111.
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COLQUHOUN, ALEX Peabody Coal Co., Taylorvillc, 111.

CONLON, J. A., Spec. Repr ~..; ••-•••..
U. S. Rubber Co., 440 W. Washington St., Chicago 6 ,111.

CONWAY, C. C Electrical Engr., Consolidated Coal Co., Hcrrin, 111.

CONWAY, LEE Consolidated Coal Co., Staunton. 111.

COOK, JOHN H Union Colliery Co., Dowcll, 111.

COOK, WALTER Central Mine Equip. Co., 4520 Enright Ave., St. Louis, Mo.
COOKE, WILLIAM H., Prcs !

Little Sister Coal Corp., 310 S. Michigan Ave., Chicago 4, 111.

COOMBES, D. R., Sales Mgr ~
Mechanization, Inc., 406 Munscy Bldg., Washington 4, D.C.

COOMBES. RAYMOND. Managing Editor -
Mechanization, Inc.. 406 Munscy Bldg.. Washington 4, D.C.

COOPER, HARRY C, City Frt. Agt -
Rock Island Lines, 817 Chemical Bldg., St. Louis 1, Mo:

CORKERY, JOHN F Corkery Coal Co., 4640 Chippewa St., St. Louis 16, Mo.

COSTANZO, FRANK
Victaulic Co. of America, 30 Rockefeller Plaza, New York. N. Y.

COTTON, HOMER S Midvalc Coal Co., 721 Olive St., St. Louis 1, Mo.

CRAIG, W. G Joy Mfg. Co., Box 404. Centralia, 111.
CRAWFORD, J. G., Gen. Mgr. & P. A

Valicr Coal Co., 547 W. Jackson Blvd., Chicago 6, III.

CREWS, GARRETT B., Asst. to Supt Union Colliery Co., Dowcll, III.
CROAK, JAMES M.. Coal Serv. Agt -

Illinois Central Railroad, 111 N. Fourth St., St. Louis 2, Mo.

CROSS, H. A Box 26, Sandborn, Ind.

CROTHERS, ARTHUR Fraser Label Co., 732 Federal St., Chicago 5. 111.

CROWDER, GORDON G., Asst. Vice Pres
Peabody Coal Co., 231 S. LaSallc St., Chicago 4, III.

CULL, A. B., P. A Consolidated Coal Co., 611 Olive St., St. Louis 1, Mo.

CUNNINGHAM, M. F Goodman Mfg. Co., 809 S. Center, Tcrre Haute, Ind.

CURRAN, GEORGE W., Prcs
Curran Coal & Appliance Co., 2772 Gravois Ave., St. Louis 18. Mo.

CURTIS, G. C Dcpt. Mines & Minerals, Oblong, III.

DAHLBERG, T. L Hockaday Paint Co.. 166 W. Jackson Blvd., Chicago 4, 111.

DAKE, WALTER M., Pres
Mining Machine Parts, Inc., 5707 St. Clair Ave., Cleveland 3, Ohio

DANKS, GENE H : -
E. I. du Pont de Nemours & Co.. 1809 Casey Ave., Mt. Vernon, 111.

DAUGHERTY, C. H -
Linde Air Products Co., 230 N. Michigan Ave.. Chicago 1, 111.

DAVIES. JAMES, Prcs .-.
Alton & Southern Railroad, 3105 Missouri Ave., P. O. Box 270, East St. I-ouis, 111.

DAVIS, E. J., Dist. Mgr _ :. _ „
Gates Rubber Co., Ind. Div., 2701 Olive St., St. Louis 3, Mo
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DAVIS, IRA, Gen. Supt _.;
Terminal R.R. Assoc, of St. Louis, 1800 Market, St. Louis 3, Mo.

DAVIS. N. L Link-Belt Co., 300 W. Pershing Rd., Chicago 9, III.
DAVIS, T. E The Jeffrey Mfg. Co., 3015-18 Locust St., St. Louis, Mo.
DAVIS, \VM. H Simplex Wire & Cable Co., Box 12, Decatur, 111.

DAVISON, L. A W. M. Hales Co., Benton, 111.

DAWSON, HUGH Bethlehem Steel Co., 500 W. Monroe, Hcrrin, 111.

DAY, CARL D., JR _
United Electric Coal Co., Buck-heart Mine, 308 W. Pine St., Canton, 111.

DAY, MATTHEW, Mine Mgr Mt. Olive & Staunton Coal Co., Staunton, 111.

DELANEY, J. H., Div. Engr Shell Oil Co., Zeigler, 111.

DETWII.ER, J. S., Dist.Engr W. H. &L. D. Betz, 818 Olive St., St. Louis 1, Mo.
•DEVONALD, D. H., Vice Pres. in Chgc. of Oper

Pcabody Coal Co., 231 S. LaSalle St., Chicago 4, 111.
DE WITT, C. S„ P. A C-W-F Coal Co., 332 S, Michigan Ave., Chicago 4, 111.
DICKENS, GEORGE M., Mine Mgr

United Electric Coal Co's., Box 87, Freeburg, III.

DICKINSON, A. W
American Mining Congress, Munsey Bldg., Washington, D. C.

DICKSON, S. A., Supvr. Fuel Economy
The Alton R.R., 609 E. Walnut, Bloomington, III.

DILLINGHAM, HERVIE, Ind'l
Standard Oil Co., 1108 Lindell, West Frankfort, 111.

DILLON, H. G., Sis. Mgr Heyl & Patterson, Inc., 55 Water St., Pittsburgh 22, Pa.
DINN, T. J Ohio Oil Co., West Frankfort, 111.

DODD, A. F., Gen. Supt _
United States Coal & Coke Co., R.F.D. No. 1. Georgetown. 111.

DOLD. R. N Chicago Pneumatic Tool Co., 837 Ravenswood Ave.. Evansville, Ind.

DONALDSON, KENNETH Superior Coal Co., Gillespie, III.
DONALDSON, R. F.. Civil Engr

United Electric Coal Co's., 230 West Lafayette St., Rushvillc. 111.

DONIE, P. L Little Betty Mining Corp., Linton, Ind.
DONNELLY, J. J „

Dayton Rubber Mfg. Co., 4025 Forest Park Blvd.. St. Louis, Mo.

DONOVAN, JOHN P.. P. A _ -...
Northern Illinois Coal Corp., 310 South Michigan Avenue, Chicago 4, 111.

DOOLEY, JAMES. Vice Pres Dooley Bros., 1201 S. Washington St., Peoria, 111.

DOOLEY, RICHARD A., Pres _
Dooley Bros., 1201 S. Washington St., Peoria, 111.

DOWNS, FRANCIS J Schramm, Inc., 2732 Wismcr Rd., St. Louis, Mo.

DOZIER, JOS., Chief Elect Peabody No. 58 Mine, Taylorvillc, III.

DRESS, LANING, Prep. Engr...... _
Binkley Coal Co., 533 N. Washington, DuQuoin, 111.

DRYSDALK, GEORGE W
Macwhyte Co., 228 South Desplaincs St., Chicago 6, 111.
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DU BOIS. M. A
Post-Glover Electric Co., 6609 Kennedy Ave., Hammond, Ind.

DUCHECK, A. W Walter Bledsoe & Co., 1382 Arcade Bldg., St. Louis 1, Mo.

DUNCAN, A. W Duncan Foundry & Machine Works, Inc., Alton, 111.

DUNCAN, ALEX, Asst. Supt Superior Coal Co., Gillespie. 111.

DUNCAN, GEORGE, SR Duncan Foundry & Machine Co., Alton, III.

DUNCAN, J. M., Vice Pres
Litchfield & Madison Railway, 1017 Olive St.. St. Louis. Mo.

♦DUNCAN. W. M Duncan Foundry & Machine Co.. Alton, 111.

DUNHAM. WM.. Asst. Mine Mrx
Panther Creek Coal Co., 1613 E. Moflatt, Springfield. 111.

DYER. J. I Timkcn Roller Bearing Co., 3300 Lindell Blvd., St. Louis 3, Mo.

EADIE. GEORGE B., Supt Sahara Coal Co., Harrisburg. 111.

EADIE. JOHN, Safety Eng Sahara Coal Co., Harrisburg. 111.

EAGAN, ROD Goodman Mfg. Co.. 4834 S. Halstcd St., Chicago 9, III.

EDGAR, R. I Watt Car & Wheel Co., Barncsvillc. Ohio

EDMONDS, ELMER Inspector, State at Large, Royalton, 111.

EDWARDS, J. E Pcabody Coal Co., 218 W. Franklin, Taylorvillc. 111.

ERBACHER. C. H -
The Whitney Chain & Mfg. Co., 21 N. Lootnis St.. Chicago. 111.

EICHIIORN, FRANK 1... Secy.-Treas....
DuQuoin Iron & Supply Co., Inc., DuQuoin, 111.

ELDERS. C. F
Broderick & Bascom Rope Co., 4203 N. Union Blvd., St. Louis 15, Mo.

ELLES, A.-C Precision Chain Co., P. O. Box 11, Terre Haute, Ind.

ELLIOTT, L. W
Broderick & Bascom Rope Co., 4203 N. Union Blvd., St. Louis, Mo.

ELLIS, II. J., Dist. Sis. Mgr
Franklin County Coal Corp., 317 N. 11th St., St. Louis 1, Mo.

ELLIS, HOWARD R., Slsnui. & Engr
. Cardox Corp.. 831 Oakland, Mt. Vernon, 111.

ELLWOOD, E. E.. Asst. Dist. Sis. Mgr
Youngstown Steel Products Co., 611 Shell Bldg., St. Louis 3, Mo.

ELSHOFF, CARL II.. Pies Mine B Coal Co., 1301 Bates Ave., Springfield, 111.

ELY, HOWARD I... Mng. Engr Superior Coal Co., Gillespie, 111.

EMMONS, W. STUART, Asst. Vice Pres :
Ilulburt Oil & Grease Co., Philadelphia 34, Pa.

EMRICK, J. A Rail to Water Transfer, 7627 Cornell Ave., Chicago, 111.

ENDICOTT, W. A Fairview Collieries Corp., Box 86, Danville, 111.

EQUITABLE POWDER MFG. CO East Alton, III.

ERB, HENRY O
Coal Preparation Consultant, 1018 S. Eighth St., Terre Haute, Ind.

ERICKSON, L. E :
Goodyear Tire & Rubber Co., Inc., 4210 Forest Park Blvd., St. Louis, Mo.
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ERIXSON, HARRY
American Chain & Cable Co., 400 W. Madison St., Chicago 6, 111.

ESSIXGTOX, T. G., Chief Counsel
Illinois Coal Operators Assn., 231 S. LaSalle St., Chicago 4, III"

EUBANKS, FRANK .'. Old Ben Coal Corp., West Frankfort, 111.
EVANS, CADWALLADER, JR., Gen. Mgr Hudson Coal Co., Scranton, Pa.
EVANS, J. A., Mgr Old Ben Coal Corp., 361S Olive St., St. Louis 8, Mo.
EVANS, JOHN E University of Illinois, 1306 W. Clark St., Urbana, 111.
EVANS, JOHN H., Supt Wasson Coal Co., Harrisburg, III.
EVANS, O. M., V. P

Midwest-Radiant Corp., 220 N. Fourth Street, St. Louis 2, Mo!
EXLINE, HAROLD. Engineer Little John Coal Co.. Victoria, 111.
FABER, PHIL Electric Coal Mining Mach. Co., 11 Franklin St., Danville, 111.
FARRAR, E. C American Cyanamid Co., 20 N. Wackcr Dr., Chicago 6, 111.
FARRIMOND JACK _ Peabody Coal Co., No. 58, Taylorville, 111.
FERRELL, J. L

Crescent Lubricating Co., 406 First National Bank Building, Huntington, W. Va.
FIELDS, RAY E

Evansville Electric & Mfg. Co., 600 W. Eicbel Ave., Evansvillc, ind"
FINCH, F. E

Centrifugal & Mecb. Industries, Inc., 146 President St., St. Louis 18, Mo.

FIRMIN, W. II Wyoming Tie & Timber Co., Metropolis, 111.

FIRTH, B. H., Supt _ Lumaghi Coal Co., Collinsville, ill.
FISHER, PETER, Supt _ _

Mine Rescue Station, Dept. Mines & Minerals, Benld, 111.

FISHER, S. M _ _ Superior Coal Co., Gillespie, 111.

FITHIAN, G. W., Trans. Foreman. „
United Elect. Coal Co., 307 N. Michigan Ave., Chicago 1, HI.

FITZGERALD, P. H._
Allen & Garcia Co., 204 S. Grand Ave., East, Springfield, 111.

FITZGERALD, Lt. Cmdr. R. W....
Coal Mines Administration, State Register Bldg., Springfield, 111.

FITZPATRICK, J. C
Area Distr. Mgr., S.F.A.W., U. S. Dept. of the Interior, 1161 Merchandise Mart

Chicago 54, 111.

FLEMING, GEORGE P
The Dayton Rubber Mfg. Co., 255 Rebecca PI., Peoria 5, 111.

FLEMING, JAMES R
Mine Safety Appliances Co., 1012 Stougbton St., Urbana, 111.

FLETCHER, J. H., Consulting Engr „332 S. Michigan Ave., Chicago 4, III.

FLETCHER, J. R J. II. Fletcher & Co., 332 S. Michigan Ave., Chicago 4, 111.

FLETCHER, WILLIAM -
J. H. Fletcher & Co., 332 S. Michigan Ave., Chicago 4, 111.

FLOOD, C S. J., Trfc. Mgr _ ..................
Anheuser-Busch, Inc., 721 Pcstalozzi St., St. Louis 18, Mo.
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FOLLY, C. L Central 111. Pub. Scrv. Co., Mattoon, 111.
FORBES, CHARLES J Frank Prox Co., 1201 S. First St., Terre Haute, Ind.
FORD, CLEM C Jeffrey Mfg. Co., 307 N. Michigan Ave., Chicago 1, 111.

FORMAN, J. S : ---• : ---
Mt. Olive & Staunton Coal Co., 806 Laclede Gas Bldg., St. Louis, Mo.

FORSYTH, JAMES G., Pres - -----
Forsyth Carterville Coal Co., 20 South Central, Clayton 3, Mo.

FOSTER, JOHN R.. Supt - - - -- --
Chicago, Wilmington & Franklin Coal Co., West Franktort, 111.

FRANKLIN. GORDON ! Aikman Bldg., Marion, 111.
FREDERICKS, W. C, Sis. Engr -

Standard Oil Co., 910 S. Michigan Ave.. Chicago 3, 111-

FREEMAN, H. D _ Peabody Coal Co., Taylorville, 111.
FREW, JOSEPH, Asst. Mine Mgr Superior Coal Co., Gillespie, 111.
FRIES, FRANK W.. Arbitrator

Illinois Coal Operators Assn. & District 12 U.M.W.A., Gillespie, 111.
♦FULFORD, J. II., Vice Pres. in Chgc. of Mining Sales ...

The Jtffrey Manufacturing Co., Columbus 16, Ohio

FULKE, FRANK L., Pres -
Precision Chain Co., P. O. Box 11, Terre Haute, Ind.

GADDIS, CARL F Berry Bearing Co., Illinois Bearing Div., Decatur, 111.
GALEENER, PERCY, Mug. Engr Dering Coal Co., Eldorado, 111.

•GALLAGHER, W. A U. S. Bureau of Mines, Vincennes, Ind.

GALLAND, J. H American Steel & Wire Co., 308 Bigelow, Peoria, 111.

GALT, MARTIN E„ JR The Howard Corp., Clayton, Mo.

GAMMETER, E „ Paul Weir Co., 307 North Michigan Ave., Chicago 1, 111.

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

GARWOOD, THOMAS L -
Chicago, Wilmington & Franklin Coal Co., West I-rankfort, 111.

GATELY, ALBERT
Republic Coal Co., Fullcrton & Southport Ave., Chicago 14, 111.

GAUEN, C. F
Egyptian Tie & Timber Co., Railway Exchange Bldg., St. Louis, Mo.

GEBHART, B. R., Vice Pres
Chicago, Wilmington & Franklin Coal Co., 332 S. Michigan Ave., Chicago 4, 111.

GEHLSEN, R. G., Sales Engr -
Mines Equipment Co., 4215 Clayton Ave., St. Louis 10, Mo.

GENTER, A. II Duqucsne Mine Supply Co.. Pittsburgh, Pa.

•GEROW, T. G., Vice Pres
Truax-Tracr Coal Co., 310 S. Michigan Ave., Chicago 4, 111.

GHARST, C. F., Mgr C. F. Gharst Supply Co., P. O. Box 62, Terre Haute, Ind.

GIACHETTO, PETE J Superior Coal Co., Gillespie, 111.

GIBSON, D. G., JR., Asst. Mgr Crystal Fluorspar Co., Elizabcthtown, 111.

GILES, WM. S Giles Armature & Electric Works, Marion, 111.
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GILGIS, W. L., Pur. Agent
Superior Coal Co., 1417 Daily News Bldg., Chicago 6, 111.

GILL, WALTER C Coal Producers Assn. of 111., 129 Edgehill Court, Peoria, 111.
GILLESPIE, EDWARD Peabody Coal Co., Taylorville, 111.
GINDER, WM. H., JR., Industry Consultant

Carnegie-Illinois Steel Corp., Pittsburgh, Pa.

GIVEN, IVAN A., Editor Coal Age, 330 W. 42nd St., New York 18, N. Y.

GLATTE, E I Gates Rubber Co., 2701 Olive St., St. Louis 3, Mo.

GLAZEBROOK, J. U Peabody-Carter Processing Plant, Kincaid, 111.
GODBY, J. K

American Brake Shoe & Foundry Co., P. 0. Box 943, Huntington, W. Va.

GOLDEN, JOHN State Mine Inspr., 2? S. Peach, DuQuoin, 111.

GOLDMAN, WILLIAM Peabody Coal Co., Taylorville, 111.

GOODWIN, C. L., Mine Supt Sahara Coal Co., Harrisburg, 111.

GORDON, G. B Sherwood Moore Iron Wks., P. O. Box 1690, Birmingham, Ala.

'GRADY, EDWARD L.. Pres
Globe Coal Co., 332 S. Michigan Ave.. Chicago 4, 111.

GRAHAM, DON
Socony-Vacuum Oil Co., Inc., P. O. Box 746, Trenton, Mich.

GRAHAM, K. W., Chief Clerk Freeman Coal Mng. Corp., Herrin, 111.

•GREEN, ARTHUR C Goodman Mfg. Co., 4834 S. Halsted St., Chicago 9, 111.

GREEN, HOWARD, Engineer „
Northern Illinois Coal Corp, 310 S. Michigan Ave., Chicago 4, 111.

•GREEN, J. G., Asst. Sales Mgr ..._
Philco Corporation, Storage Battery Div., Trenton 7, N. J.

GREEN, KENNETH 1301 Saw Mill Run Blvd., Pittsburgh, Pa.

GREEN, W. A., Electrician Sahara Coal Co., Harrisburg, 111.

GREENAN, T. J., Gen. Supt
Panther Creek Mines, Inc., 1116 Ridgley Bldg., Springfield, 111.

GREENE, D. W., Master Mech Superior Coal Co., Gillespie, 111.

GRIESEDIECK, HENRY, Gen. Mgr
American Pulverizer Co., 1249 Macklind Ave., St. Louis 10, Mo.

GRIEVE, J. A., Industl. Serv. Rep Standard Oil Co., 11 S. 51st St., Belleville, 111.

GftlFFEN, JOHN, Sales Engr „ _ _
The McNally-Pittsburg Mfg. Co., 1017 Bessemer Bldg., Pittsburgh 22, Pa.

GRIGGS, E. G - _._
The McNally-Pittsburg Mfg. Co., 307 N. Michigan Ave., Chicago 1, 111.

GR1MMETT, O. C _ C-W-F Coal Co., Benton, 111.

GRISWOLD, W. M Standard Oil Co., 820 Division St., Evansville, Ind.

GROAT, E. T., Dist. Mng. Specialist
General Elect. Co., 840 S. Canal St., Chicago 80, III.

GRONE, S. F Consolidated Coal Co., Staunton, 111.

GULI.EY, GLENN Diamond Supply Co., Inc., P. O. Box 402. Vincennes, Ind.

Play ball with the Advertisers who play ball with us.
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GUNTHER, GEORGE E - _
American Chain & Cable Co., 400 \Y. madison St., Chicago 6, 111.

HABERLEN, C. F - _ Bell & Zoller C. & M. Co., Zcigler, 111.

HAIG, DONALD D„ Sales Old Ben Coal Corp., 3615 Olive St., St. Louis 8, Mo.

HAIGH, H. W Chicago Tube & Iron Co., 2531 W. 48th St., Chicago 32, 111.
HALBERSLEBEN, PAUL, G. S Sahara Coal Co., Harrisburg, 111.

HALE, GEORGE, A..
Consulting Chemical Engineer, 116-20 N. Fourth St., St. Louis 2, Mo.

HALES, HERBERT F ....W. M. Hales Co., 605 W. 116th St., Chicago 28, 111.

HALES, W. M., Prcs W. M. Hales Co., 605 W. 116th St., Chicago 28, 111.

HALL, GEORGE State Mine Inspector, 1809 S. Lincoln Ave., Springfield, HI.

HALL, HECTOR • _ Bell & Zoller Coal & Mng. Co., Zcigler, 111.
HALLENBECK, C. F., V. P _ -

Southwest Supply Co., B-21 Railway Exchange Bldg., St. Louis 1, Mo.

HAMAN, MILES, Mgr -..Crystal Fluorspar Co., Elizabcthtown, 111.

HAMILTON, N. A, Asst. Gen. Mgr
Equitable Powder Mfg. Co., 607 N. Rockhill Road, St. Louis, Mo.

HANNA, G W., Mgr „
Central Storage Battery Div., Philco Corp., 175 W. Jackson Blvd., Chicago 4, 111.

HANNAFORD, FOSTER, Coal Officer
Commonwealth Edison Co., 72 W. Adams St., Km. 1628, Chicago, 111.

HANSELMAN, J. A _..
General Tire & Rubber Co., 230 E. Monroe St., Springfield, 111.

HARDSOCG, LESTER C Hardsocg Mfg. Co., Ottumwa, Iowa

HARDY, JOHN W., Supt Peabody Mine No. 9, 1220 W. Main St., Taylorville, 111.

HARDY, WM Peabody Coal Co., Taylorville, 111.

HARMON, R. G
Timkcn Roller Bearing Co., 2534 S. Michigan Ave., Chicago 16, 111.

HARRELL, C L., V. P
Sterling Steel Casting Co., P. O. Box 66, East St. Louis, III.

HARRIMAN, G. W _ _ _ Valicr Coal Co., Valicr, III.

"HARRINGTON, GEO. B., Pres..
Chicago, Wilmington & Franklin Coal Co., 332 S. Michigan Ave., Chicago 4, 111.

"HARRIS, ALLYN 500 W. Union, Whcaton, 111.

HARRIS, JOHN A., Publisher...-
Coal Trade Review & Solid Fuel Engr., Columbia, Mo.

HARRIS, JOE Inspect, at Urge
Dcpt. Mines & Minerals, 811 S. Lcdford St., Harrisburg, 111.

HARRIS, JOSEPH Russell Forks Coal Co., Inc., P. O. Box 173, Praise, Ky.
HARTER, A. H., Gen. Mgr. _ _

Illinois Powder Mfg. Co., 730 Pierce Bldg., St. Louis 2, Mo.
HARVEY, HADLEY Ohio Brass Co., 1414 S. E. First St., Evansville, Ind.
HASKELL, J. B West Va. Steel & Mfg. Co., Huntington 6, West Va.

HASKINS, LEE „ 10 S. 29th St., Belleville, 111.

HATLEY, BEN _ Austin Powder Co., Evansville, Ind.

HAUCK, RALF _ Nokomis Coal Co., Nokomis, III.

Buyer meets Seller iis the back of this book.
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HAYDEN, ANDREW F., Gen. Supt...._
Standard Mining & Converters Corp., Box 152, Carlinville, 111.

•HAYDEN, CARL f., Gen. Mgr
Sahara Coal Co., 59 E. Van Burcn St., Chicago 5, 111.

HAYDEN, F. R >
E. I. du Pont de Nemours & Co., Inc., 306Tyler St., Bluefield, W. Va.

HAYWARD, T. Z Jos. T. Ryerson & Son, Inc., 2558 W. 16th St., Chicago 80, 111.
HAZEN, L. G ,. Socony-Vacuum Oil Co., Benton, 111.
HEAP, PAT General Electric Co., 112 N. Fourth St., St. Louis, Mo.

HEATH, R. R Northern Illinois Coal Corp., 310 S. Michigan Ave., Chicago 4, 111.
HECKWOLFE, A. J Capitol Coal & Coke Co., 1608 Arcade BIdg., St. Louis 1, Mo.

HEGGE, JOHN O
Industrial Service Repr., Standard Oil Co., 414 Hamilton St., Peoria. 111.

HEINECKE. W. F., Pres
Hcinecke Coal & Material Co., 1940 S. Kingshighway, St. Louis 10, Mo.

HELFINSTINE, R.J
100 Natural Resources BIdg., 111. Geological Survey, Urbana, 111.

HENDERSON, J. R., Chairman
Bituminous Coal Producers Board for District No. 10, 105 W. Monroe St.,

Chicago 3, 111.

HENDERSON, PIIILUS C, Mine Mgr Truax-Traer Coal Co., Elkville, 111.

HENDERSON, R. E., Gen. Supt Binkley Coal Co., Box 278, Bicknell, Ind.'
HENSGEN, J. F U. S. Rubber Co., 2801 Locust St., St. Louis 1, Mo.

HEPBURN, R. J., P. A
United Electric Coal Co., 307 N. Michigan Ave., Chicago 1, III.

HERBERT. C. A., Supcrv. Engr _ Bureau of Mines, Vincennes, Ind.

HERBERT, C. F Bituminous Casualty Co., Clcaveland BIdg., Rock Island, 111.

HERMAN, EDWARD, Electn -...Superior Coal Co., P. O. Box 490, Benld. 111.

HERMAN, JOHN _ Superior Coal Co., Gillespie, 111.

.HERT. A. K Snow Hill Coal Corp., Merchants Nat'l Bank BIdg., Tcrre Haute, Ind.

HEYD, W. J Hagcrty Bros. Co., 927 S. Washington St., Peoria, 111.

HICKS, H. N Truax-Traer Coal Co., No. 7 Signal Hill Blvd.,East St. Louis, 111.
HIGGINS. T. C, Assoc. Mine Insp 2701 Holmes Ave., Springfield, 111.

•HITT, JOS. E - Walter Bledsoe & Co., Arcade BIdg., St. Louis, Mo.

HOEHN, R. A Superior Coal Co., Gillespie, 111.
HOEHN, ROY O., Mug. Engr Superior Coal Co., Gillespie, 111.

HOGAN, TOM
Mill Supply & Machinery Co., 2910-12 Washington Ave., St. Louis, Mo.

HOHN, H. L., Storekeeper Lumaghi Coal Co., Collinsville, 111.

HOLLIS, R. FRANK, Gen. Supt Alton Box Board Co., Box 276, Alton, 111.

HOLMES, ALBERT W., Engr
Link-Belt Co., 8147 Champlain Ave., Chicago 19, 111.

HOLMES, JOHN K., Secy
Robert Holmes & Bros., Inc., 520 Junction Ave., Danville, 111.

HOLMES, PROF. LESLIE A --
Assoc. Prof, of Geology, Illinois State Normal University, Normal, 111.

Value is apparent in the merchandise of our worthy Advertisers.
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HOLMES, R. G Whitney Chain & Mfg. Co., 21 N. Loomis Ave., Chicago, 111.

HOLTON, GEORGE -
American Cyanamid Corp., 30 Rockefeller Plaza, New York, N. Y.

HOOVER, LT. COMDR. JOHN L
Coal Mines Administration, 609 E. Monroe St., Springfield, 111.

HOPGOOD, TED Atlas Powder Co., Chester, 111.
HOPPER, WALTER I., Asst. Supt Little Sister Coal Corp., St. David, 111.

HOUCHARD, VIC. Superior Coal Co., Gillespie, 111.

HOUP, R. W Post-Glover Elect. Co., 221 W. Third St., Cincinnati, Ohio

HOUTS, ROBERT S., Western Mgr
Mechanization, 1712 Board of Trade Bldg., Chicago 4, 111.

HOWARD. HUBERT E.. Pres ..
Pyramid Coal Corp., 230 X. Michigan Ave., Chicago 1. 111.

HOWE, BOB W. F. Hebard & Co., 336 W. 37th St., Chicago 9, 111.

HUBBART, CURTIS Q Superior Coal Co., Gillespie, 111.

HUBBELL, W. H., Vice Pres
St. Louis & O'Fallon Coal Co., 2S28 S. Jefferson Ave., St. Louis 4, Mo.

HUBER, LOUIS W„ Dist. Mgr
Mine Safety Appliances Co., 1404 First Natl. Bank Bldg., P. O. Drawer 120,

Lexington, Ky.

IIUEY, JOHN J., Elect. Engr
The United Electric Coal Co's., 307 N. Michigan Ave., Chicago 1, 111.

HUFF, FRED A Truax-Tracr Coal Co., Elkville, 111.

HUGHES, ARTHUR M Superior Coal Co., Gillespie, 111.

HUGHES, J. Jv...
Thomas A. Edison, Inc., Edison Storage Battery Div., 1902 Continental Bldg.

St. Louis, Mo.

HUGILL, E. P., Field Engr Gates Rubber Co., P. O. Box 499, Mt. Vernon, 111.

HUMMERT, AUGUST J., V. P. & Gen. Mgr
Breese-Trcnton Mining Co., Breese, 111.

HURST, W. C, Pres
O.IM Railway Co., 821 Public Service Bldg., Springfield, 111.

HUTCHINSON, GEORGE C, JR
Manufacturers' Representative, Farmers Bank Bldg., Pittsburgh 22, Pa.

HYLAND, C, Dept. Mgr Goodman Mfg. Co., 4834 S. Halsted St., Chicago, 111.
JACKMAN, H. W _ 111. State Geological Survey, Urbana, 111.
JACKSON, CHESTER II., Pres

Southwestern,111. Coal Corp., 675 E. Washington St., Indianapolis 4, Ind.

JACKSON, JOHN C, Repr _
Mine Safety Appliances Co., 1510 W. Lawrence Ave., Springfield, 111.

JAMES, D. A., Electrical Engr
Insulation & Wires, Inc., 2127 Pine St., St. Louis 3, Mo.

JAMISON, A. R.. V. P...._ _ _
Standard Supply Co., 1549 S. Michigan Ave.. Chicago 5, 111.

JAYNE, JAMES IVOR Fulton Co. Mine Inspector, Box 195, Cuba, 111.
tJEFFERIS, J. A Illinois Terminal R.R. System, 710 N. 12th Blvd.. St. Louis. Mo.

•JENKINS, G. S.. V. P
Consolidated Coal Co. of St. Louis, Railway Exchange Bldg., St. Louis, Mo.

Our Advertisers arc our friends and fellow members. Consult them frequently.
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• "JENKINS, S. T Goodman Mfg. Co., 316 Selma Ave., Webster Grove 19, Mo.
tJENKINS, W. J., Pres

Consolidated Coal Co. of St. Louis, Railway Exchange Bldg., St. Louis, Mo.
"JENKINS, II, WM. J Consolidated Coal Co., Lymar Hotel, Herrin, 111.
JENNINGS, ARLEN "ZACK", Consulting Engr...... _ _

6728 East End Ave, Chicago 49, 111.
JOHNSON, E. H., Chief Engr. of Mines

Republic Steel Corporation, Republic Bldg., Cleveland, Ohio
JOHNSON, FREDERICK E., Mgr The Appulm Co., 46South MainSt., Canton, 111.
JOHNSON, HARRISON H., Sales Engr

Beck & Corbitt Co, 1230 N. Main St, St. Louis, Mo.
JOHNSON, JOE, Supt

i St. Louis & O'Fallon Coal Co, 416 Portland Ave, Belleville, 111.
JOHNSON, WALTER J Bell & Zoller Coal & Mug. Co, Tuscola, 111.

JOHNSTON, J. M, C. E „ Bell & Zoller C. & M. Co, Zeiglcr, 111.
"JOHNSTON, W. A, Pres \

Illinois Central System, 135 E. Eleventh PI, Chicago 5, 111.

JONES, D. W 312 Spring Ave, Clarksburg, W. Va.

JONES, EVERETT, Lubrication Engr .'.
Standard Oil Co, Decatur Div, 101 W. Cerro Gordo St, Decatur, 111.

JONES, JOHN E, JR..; _ 212 Mitchell St, Benton, 111.

"JONES, JOHN E Old Ben Coal Corp, West Frankfort, 111.
JONES, L. L Hoe Supply Co, 118 N. McCann St, Benton, 111.

JONES, MARVEL L Truax-Tracr Coal Co, 1002 Shell Bldg, St. Louis 8, Mo.
JONES, RAY Robt. Holmes & Bros, 510 Junction Ave, Danville, 111.

JONES, ROBERT M W. F. Hebard & Co, 2433 S. State St, Chicago 16, 111.

"JONES, WALTER M Joy Manufacturing Co, Ccntralia, 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.

JUNELL, Andrew Truax-Traer Coal Co, Fiatt, 111.

JUSTICE, CLYDE H, Pres. ....-
DuQuoin Iron & Supply Co, Inc., DuQuoin, 111.

KAGA. R. L Robt. Holmes & Bros, Inc., 510 Junction Ave, Danville, III.
KAVANAUGH, HARRY, Drill Demons -

Dooley Bros, 1201 S. Washington St, Peoria. 111.

KAY. W. W, Sales Repr ;
I-:. I. duPont de Nemours & Co, R. R. 1, Springfield, 111.

KEEFE, TOM. Frt. Agt Baltimore & Ohio Railroad, 408 Pine St, St. Louis, Mo.

"KEELER, E. R, Pres _ '.
Franklin County Coal Corp, 135 S. LaSalle St, Chicago 3, 111.

KEENAN, A. F U. S. Rubber Co, 440 W. Washington St, Chicago 6, 111.
KEGLEY, ROBERT M, Sis. Engr

Robert Holmes & Bros.. 510 Junction Ave, Danville, 111.

REISER. WALTER, Res. Engr :
Metropolitan Refining Co, 3642 Connecticut St, St. Louis 16. Mo.

Our Advertisers are selected leaders in their respective Hues.
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KELCE, L. RUSSELL, V. P
Delta Coal Mining Co., 114 W. 11th St., Kansas City. Mo.

KELCE, MERL C, Gen. Supt .. -
Sinclair Coal Co., Railway Exchange Bldg., St. Louis 1, Mo.

KELLEY, CARL A
Consolidated FWD Sales & Service Corp., Box 189, Carlinville, III.

KELLY, E. F Central 111. Pub. Serv. Co., Marion, 111.

KELLY, R. H Ahlbcrg Bearing Co., 2831 Locust St., St. Louis, Mo.

KENNEDY, E. A., Prcs
Kennedy-Webster Electric Co., 300 W. Adams St., Chicago 6, 111.

KENNEDY, II. M., Chairman
Kennedy-Webster Electric Co., 235 W. Hillsdale, Inglewood, Calif.

KENTFIELD. R. II Superior Coal Co., 413 W. Cbestnut St., Gillespie, 111.

KERAR, RUDOLPH_..Dcpt. of Mines & Minerals, 2240 S. 12th St., Springfield, III.

KESSLER, W. W U. S. Bureau of Mines, Box 52, Staunton, 111.

KIESEL, G. F _
G. F. Kicsel Ice & Fuel Co., 114 S. Tenth St., St. Louis 2, Mo.

KILPATRICK. G. H _
Drilling &• Blasting Supt., United Electric Coal Co's., DuQuoin. III.

KIMBALL, P. G John Flocker & Co.. P. O. Box 416, Pittsburgh, Pa.

KING. PHILIP S Forsyth-Carterville Coal Co., 20 South Central, Clayton 5, Mo.

KISS, LAWRENCE Superior Coal Co., Gillespie, 111.
KLEIN, GEO Klein Armature Works, Ccntralia, 111.

KLOPPENBURG, H. M
Ideal Industries, Inc., 1316 S. College St., Springfield, III.

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

KOCUREK, PAUI Peabody Coal Co., Taylorvillc, III.

KOENIG, ROBERT P., Pres...
Ayrsbire Collieries Corp., 105 S. Meridian St., Indianapolis 4, Ind.

KOLB, FRED, Dist. Mgr Jeffrey Mfg. Co., 3015 Locust St., St. Louis, Mo.

KOPUSTER, JOHN Livingston-Mt. Olive Coal Co., Livingston, 111.
KOSANKE, ROBERT M., Asst. Geol

Illinois State Geological Survey, Urbana, III.

KOSTBADE, C. J.. Pres
Berry Bearing Co., 2635 S. Michigan Ave., Chicago 16, III.

KOSTBADE, GEORGE. Mgr
Bearing Service Co., 9 N. W. First St., Evansvillc. Ind.

KOSTBADE HOWARD W
Power Trans. Equipt. Co., 130 N. Clinton St., Chicago 6, 111.

KOTZMAN, JOHN...!..._ Mt. Olive &Staunton Coal Co., Staunton, 111.
KOVALESKI. NICK. Chief Electn..

Old Ben Coal Corp., 410 E. Seventh St., Johnston City, 111.

KREIDLER, F. L., Sales Repr
Robert Holmes & Bros., 510 Junction Ave., Danville, 111.

KUECHLER, C. W Illinois Powder Mfg. Co., 730 Pierce Bldg., St. Louis, Mo.

KUHLS, WALTER I-L, Coal Trf. Mgr
C. M. St. P. & P. R.R., 516 W. Jackson Blvd., Chicago 6, III.

Establish your identity— mention this publication when dealing with Advertisers.
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LA BAW, EDWIN M Ind'l Engr. Central III. Pub. Scrv. Co., Mattoon, 111.
LAHR, W. J., Gen. Frt. Agt

C.B.&Q. Railroad, 547 W. Jackson Blvd., Chicago 6," 111.
LAMBUR, CHARLES H
Simpson Creek Collieries &Sparta Coal Co's. Inc., 120 Wall St., New York: 5, N. Y.

LAND, JOHN, Asst. Comm
Illinois Coal Operators Assn., 1203 E. St. Louis St., West Frankfort', III

LANGTRY, W. D., Pres
Commercial Testing &Engrg. Co., 307 N. Michigan Ave., Chicago 1,III

LARSON, EDWARD H., Gen. Supt Florida Coal Co., Coultcrville, 111.
LARSON, E. L Peabody Coal Co., 231 S. LaSalle St., Chicago 4, 111.
LATIMER, T. H., Engr

United Electric Coal Co's., 307 N. Michigan Ave., Chicago 1, 111.
LAUDER, F. B., Secretary-Treasurer Blue Hill Coal Co., Marion, III.
LA WRY, R. G., Contracting Engineering _

Roberts & Schaefer Co., 307 N. Michigan Ave., Chicago 1, 111.
LAWSON, A. T Coal Trade Review, Box 12, Columbia, Mo.
LAZZELL, R. GLENN, Mng. Engr _

Island Creek Coal Company, Box 244, Holden, West Virginia
•LEACH, B. K., Pres _

Egyptian Tie &Timber Co., 1803 Railway Exchange Bltjg., St. Louis, Mo.
LEACH, R. A The Bowdil Co., West Frankfort, 111.
LEE, ALBERT J Cairo City Coal Co., 1914 Commercial St., Cairo, 111.
LEE, ARTHUR F., Chief Engr Pyramid Coal Co., Pinckneyville, 111.
LEE, CARL Peabody Coal Co., 231 S. La Salle St., Chicago 4, 111.

LEHMAN, LEWIS H.. Sales Mgr _
Productive Equipment Corp., 2926 W. Lake St., Chicago 12, 111.

SLEIDENHEIMER, JOHN. COL
Office of the Chief Signal Officer, Armv Service Forces, Storage & Issue Agency,

128 N. Broad St., Philadelphia 2, Pa.
LEIGHTON, M. M State Geological Survey, Urbana, 111.
LEMING, ED., Supt .....Union Colliery Co., Dowell, 111.
LEMING, HARRY B., Elect Old Ben Coal Corp., 304 Sylvester, Christopher, 111.
LENZINI, JOS. P Liquid Carbonic Company, 205 Station St., Zeigler, 111.

LESENEY, R. M., Maintenance Engr Truax-Tracr Coal Co., Fiatt, 111.

LEU, A. H., Prop A. H. Leu Sales Co., 3225 Locust Blvd., St. Louis 3, Mo.

LEUVER, J. A U. S. Rubber Co., 440 W. Washington St., Chicago 6, III.

LEVIN, N. D Jeffrey Mfg. Co., Columbus, Ohio

LEWIS. A. D., Chairman
United Constr. Workers, 15th & Eye St.. N. W., Washington, D. C.

LEWIS. HOWARD Old Ben Coal Corp., 509 W. Sixth St.. Benton, 111.

LEYHE, W. H., CAPT Eagle Packet Co., St. Louis, Mo.

LINDSAY, GEORGE 801 S. English, Springfield, III.

LINDSAY. JAMES „
Coal Mine Equipment Sales Co., Beaslcy Bldg., Tcrre Haute, Ind.

LINDSAY, ROBERT I... Supt Dering Coal Co., Eldorado, 111.

Mentioning this publication when writing Advertisers puts friendship into business.
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LINDSAY, W. L _ Socony-Vacuum Oil Co., Benton, 111.

LINEBARGER, ROY O ......Atlas Powder Co., Box 661, Peoria, 111.

JSLIPE. ROBERT R., 1ST SGT _ _.
16121076, Sv. Co. 511 Prcht. Inf. Regt, APO 468, c/o Postmaster.

San Francisco, Calif.

LIPPERT, FRED State Mine Inspector, 920 Centerville Ave., Belleville, III.

LITIIGOW, C. H Jos. T. Ryerson & Co., 16th & Rockwell Sts., Chicago 80, 111.

LITTLE, JAMES R _ __
Contractors Equip. Sales & Serv. Corp., P. O. Box 2275, Waco, Texas

LITTLEFAIR, JOE, Mine Mgr Old Ben Coal Corp., R. R. 1, Johnston City, III.
I.OEWENHERZ, E., Prcs _

K. W. Battery Co., 3705 N. Lincoln Ave., Chicago 13, 111.
LOFQUIST, RALPH J

Roberts & Schacfer Co., 307 N. Michigan Ave., Chicago 1, 111.
LOHR, C. P., Repr _

Reliance Electric & Engincring Co., 5579 Pershing Ave., St. Louis 12, Mo.
LONG, GENE .' Truax-Tracr Coal Co., Fiatt, 111.
LOTT, GEO. M

Mining Machinery Sales Corp., 343 S. Dearborn St., Chicago 4, 111.
LOWE, ROBERT W., Engineer _

Panther Creek Mines, Inc., 1116 Ridgely Bldg., Springfield, 111.
LUBIN, A Central Iron & Metal Co., Box 34, Springfield, 111.

LUMAGHI, L. F., JR., Pres...„ Lumaghi Coal Co., 408 Olive St., St. Louis, Mo.
LUMSDEN, J. L., Asst. Gen. Frt. Agt

Illinois Central System, 408 Pine St., St. Louis 2, Mo.
LYMAN, G. E 7535 Luclla Ave., Chicago 49, 111.
LYNCH, S. F., Gen. Mgr III. Central System, 135 E. 11th PL, Chicago5, 111.
LYONS, FAY A -Illinois Coal Oper. Assn., 1501 Knoxvillc Ave., Peoria, 111.
LYONS, JOHN, Safety Engr _

Bell & Zoller Coal & Mng. Co.. 117 Wilcox Ave., Zciglcr. 111.
MACALISTER, J. N Simplex Wire &able Co., 564 W. Monroe St., Chicago 6, III.
MAC DONALD, JOHN _ Superior Coal Co., Gillespie, 111.
MAC INNIS, A. P., A.G.F.A _

Wabash Railroad Co., 323 Pierce Bldg., St. Louis 2, Mo.
MACKENZIE, A. E I-T-E Circuit Breaker Co., Shell Bldg., St. Louis 3, Mp.
MAC MURDO, GEO. C Peabody Coal Co., S04J6 W. Second, Taylorville, 111.
MAC QUEEN, G. E., Serv. Engr Macwhyte Company, Kenosha, Wis.
MACVEAN, GORDON, Pres. & Gen. Mgr

Beckley Machine & Elect. Co., Bcckley, W. Va.
MACWHYTE CO Kenosha, Wis.
MAHOOD, G. PHILLIP, Sis. Engr

Bethlehem Steel Co., 400 North Michigan Ave., Chicago 11, 111.
5 MAIN, FRED, ENS VPB 71, c/o Fleet Post Office, San Francisco, aiif.
MANCHA, RAYMOND Joy Mfg. Co., Oliver Building, Pittsburgh, Penn.
MANLEY, PAUL C...._ Cardox Corp., 1307 First Ave., Evansville, Ind.
MANTLE, L. D _ Prairie State Coal Co., Marissa, 111.

Advertising in this volume makes it possible to print it. Patronise our Advertisers.
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MARKS, DEWEY, Mine Mgr Sahara Coal Co., Harrisburg, 111.
MARLIER, F. R., Pres _ _ _

Portable Products Corporation, -120 Blvd. of the Allies, Pittsburgh 19, Pa.

MARSHALL, D. W., Sales Mgr American Brattice Cloth Corp., Warsaw, Ind.

MARTIN, ELMER, SR Truax-Traer Coal Co., 605 N. Second, Canton, III.

MARTIN, PAUL, Ch. Elect....; Moffatt Coal Co., Sparta, 111.

MASELTER, J. E -...General Electric Co., 737 Luckystone, Glcndale, Mo.

MATTHEWS, M. A., LT. COL Templcton-Matthews Corp., Terre Haute, Ind.
MAXWELL, E. L _ Fairview Collieries, Fairview, 111.
MAXWELL, J. V., Gen. Agt 1 _

C. B. & Q. R. R. Co., 625 Frisco Bldg., St. Louis 1, Mo.

MAYNARD, R. E., Asst. Mgr Peabody Coal Co., P. O. Box 517, Kincaid, 111.
MAYOR, E. S Binkley Coal Co., DuQuoin, III.
McALLISTER, EUGENE, Foreman _

Peabody Coal Co., 128 East North St., DuQuoin, 111.

McAllister, r. t., Pres - „:
U.M.W.A., Dist. 12, Miners Examining Board, DuQuoin, 111.

McALPIN, MARK L.. V P McLaren Coal Co., Marion, 111.

fMcAULlFFE, EUGENE, Chmn. of the Bd _ _ _
Union Pacific Coal Co., 1416 Dodge St., Omaha, Nebr.

McBRIDE, P. A., Pres _ _
Pittsburgh Knife & Forge Co., 1421 Recdsdale St., Pittsburgh 12, Pa.

McCABE, LOUIS C, Chief _ _..
Coal Division, U. S. Bureau of Mines, Dept. of Interior, Washington, D. C.

McCALL, C. O., Specialist Off the Road Tires
1 B. F. Goodrich Co., 333 West Lake St., Chicago 6, III.

McCANN, KEITH....Peabody Coal Nos. 57 & 59, 801 E. Thompson, Taylorville, 111.

McCLOSKEY, J. R., Repr
Hercules Powder Co, 332 S. Michigan Ave., Chicago 4, HI.

McCLOUD, DON B _ -
Liquid Oxygen Explos. Mfr., 119 N. Chestnut St., DuQuoin, III.

McCLUSKEY, RAY, State Mine Inspector _602 E. Grand Ave., Carterville, 111.

•McCOLLUM, H. C. Allen & Garcia Co., 332 S. Michigan Ave., Chicago 4, 111.

McCOY, J. M., Mining Engr Truax-Traer Coal Co, Kayford, W. Va.

McCULLOCH, WM. C - :
Roberts & Schacfcr Co., 307 N. Michigan Ave., Chicago 1, HI.

McCULLOUGH, E. W.—
American Car & Foundry Co., 3095 S. Seventh St., Terre Haute, Ind.

McDERMOTT, B. W., Fuel Inspr
New York Central System, 612 S. Seventh St., Terre Haute, Ind.

McDIVITT, J. W Fairview Collieries, 430 Big Four Bldg., Indianapolis, Ind.

McDONALD, H. F., Pres _
Bell & Zollcr Coal Co., 307 N. Michigan Ave., Chicago 1, III.

McDOWELL, W. J -Nail City Bronze Co., 7005 Crandon Ave., Chicago 49, III.

McELHATTAN, B. P.— Peabody Mine No. 7, Taylorville, 111.

McELHATTAN, D. F., Saf. Engr Peabody Coal Co., Marion, 111.

Our Advertisers, who make this volume possible, will appreciate your inquires.
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McELWEE, R. M., Sales Engr
General Electric Co., 112 N. Fourth St., St. Louis 2, Mo.

McEVOY, F. E., P. A
Bell & Zoller Coal & Mng. Co., 307 N. Michigan Ave., Chicago 1, 111.

•McFADDEN, GEORGE C 408 Elmore, Park Ridge, 111.

McFADDEN, NAT., Div. Engr Peabody Coal Co., Taylorville, 111.

McGRAW, W. C. Westinghousc Elec. & Mfg. Co., 411 N. Seventh St., St. Louis, Mo.

McGUIRE, L. H U. S. Bureau of Mines, 233 Federal Office BIdg., Seattle 4, Wash.

McKAIG. C. E„ Mgr., Wire Rope Sales.. ..
Jones & Laughlin Steel Corp., Gilmore Wire Rope Div., 10S W. Adams St.,

Chicago 3, 111.

McKEE, MELBOURNE A., Chemist.-.Northern Illinois Coal Corp., Wilmington, 111.

McKEE,. ROBERT Superior Coal Co., Gillespie, 111.

McLAREN, A. B McLaren Fuel Co., Marion, 111.

McLAREN, W. S McLaren Coal Co., Marion, 111.

McLEESE, R. R Dayton Rubber Co., 4025 Forest Park Blvd., St. Louis 8, Mo.

McMASTER, D. H '. 307 N. Michigan Ave., Chicago 1, 111.
McMILLAN, JOHN D., Mine Inspector South Standard, 111.

McMURRER, P. D American Mining Congress, Munsey BIdg., Washington, D. C.

McNAIL, W. M Bell & Zoller Coal & Mng. Co., Zeiglcr, 111.

McPHAIL, ROBERT, Supt Peabody Mine No. 18, West Frankfort, 111.

McPHERSON, H. S
United States Rubber Co., 1230 Sixth Ave., New York, N. Y.

McSHANE, PHELAN, Mgr
Westinghouse Electric Corp., 700 Braddock Ave., East Pittsburgh, Pa.

MEAGHER, GEORGE C. W. & F. Coal Co., West Frankfort, 111.

MEAGHER, JOHN R John Flocker & Co., 644 Grant St., Pittsburgh 30, Pa.

MEALS, C. D Bethlehem Steel Co., Williamsport, Pa.

MEDILL, ROBERT M., Director Dept. Mines & Minerals, Springfield, 111.

MEDILL, W. L Dept. Mines & Minerals, Springfield, 111.

MEISSNER, JOHN F., Consul. Engr 37 West Van Buren St., Chicago 5, 111.

MELVILLE, J. B. F., Vice Pres.. _..
Fairvicw Collieries Corp., 430 Big Four BIdg., Indianapolis 5, Ind.

MERCER, HUGH, Mng. Engr Consolidated Coal Co., 304 S. Ninth St., Herrin, 111.

MERHOLZ, B. J _
Mining Machine Parts, Inc., 5707 St. Clair Ave., Cleveland 3, Ohio

MERRITT, G. W., Vice Pres The Mining Safety Device Co., Bowerston, Ohio

MERRITTS, W. M., LT., USN-......
Coal Mines Administration, 10109 Merchandise Mart, Chicago, III.

MESHORER, SYLVAN A
Amalgamated Steel Co., 7831-35 Broadway, Cleveland, Ohio

MEYER, CHARLES, Supt Mine Rescue Station, DuQuoin, 111.

MEYER, FRED C. B. & Q. Railroad, Centralia, 111.

MEYERS, EDMUND L., Asst. Ch. Elect Superior Coal Co., Gillespie, 111.

Establish your identity —mention this pitblication when dealing with Advertisers.
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MIKESELL, D. B., Pres American Brattice Cloth Corp, Warsaw, Ind.
MILLER, A. J., City Frt. Agt

C. B. &Q. R. R, Co7^™Fris»'Bid^iSL'L^8rMa
MILLER, FRED A Consolidated Coal Co., 509 N. 11th St., Herrin, III.
MILLER, J. D., Application Engr

Westinghouse Electric Corp., 4Jf! S. Washington St., Peoria, 111.
MILLER, J. W National Electric Coil Co., 273 Cornwall Drive, Crete, 111.
MILLER, JAMES B., Pres Mines Equipment Co., 4215 Clayton Ave., St.Louis, Mo.
MILLER, JAMES E Mines Equipment Co., 4215 Clayton Ave., St. Louis, Mo.
MILLER, JOHN T., Asst. to Sales Mgr _ __

Mines Equipment Co., 4215 Clayton Ave., St. Louis, Mo.
MILLER, RICE W Nokomis Coal Co., Nokomis, 111.
MILLER, WM. J„ Vice Pres

Hawthorn Coal Co., 688 Arcade Bldg., St. Louis 1, Mo.
MITCHELL, A. G American Cyanamid Co., Mt. Vernon, 111.
MITCHELL, D. R Mineral Industries Bldg., State College, Pa.
MITCHELL, WILLIAM State Mining Board, 510 W. Easton, Gillespie, 111.
MOEHLMANN, C. T., Vice-Pres...

Central Mine Equip. Co., 1520 Enright Avenue., St. Louis 8, Mo.
MOFFATT, H. A., Gen. Mgr 417 Ellis St.. Peoria. 111.
MOHN, B. E _ .Edward Mohn & Son, Bartonvillc, 111.
MONICO, J. A Illinois Powder Mfg. Co., 212 N. Pennsylvania Ave., Belleville, 111.
MONTGOMERY, N. L

Templcton, Kenly & Co., 1020 S. Central Ave., Chicago 51, III
MORAN, FRANK W., Field Repr

Amer. Mng. Congress, 600 S. Michigan Ave., Chicago, 111.
MORGAN, W. L., State Mine Inspr Chandler Apartments, Macomh, 111.

JMORRIS, ROBERT N.... 804 S. Grange St., Harrisburg, HI.
MORROW, J. B., Pres Pittsburgh Coal Co., Oliver Bldg., Pittsburgh, Pa.

•MORROW, J. D. A., Pres Joy Manufacturing Co., Franklin, Pa.

MOSEBACH, K. J., Pres
Moscbach Elec. & Supply Co., 1115 Arlington Ave., Pittsburgh, Pa.

MOSER, C. E Socony-Vacuum Oil Co., 4140 Lindell Blvd., St. Louis, Mo.
•MOSES, HARRY M., Pres....H. C. Frick Coal Co., 1322 Frick Bldg., Pittsburgh, Pa.

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

MOULTRIE, GEORGE Mt. Olive & Staunton Coal Co., Worden, 111.
•MUELLER, FRANK E., Pres _

Roberts & Schacfer Co., 307 N. Michigan Ave., Chicago 1, 111.

MULCONNERY, M. J., Comm'l Agt
Illinois Central System, 111 N. Fourth St., St. Louis 2, Mo.

•MULLINS, T. C, Pres
Northern Illinois Coal Corp., 310 S. Michigan Ave., Chicago 4, 111.

MUNRO, W. T _ 5047 Columbia Ave., Hammond,' Ind.

MURPHY, JOHN J. S., LT. CMDR., USNR _ -
Coal Mines Administration, 128 W. Main St., West Frankfort, 111.

Our Advertisers make it possible to publish this volume — give them a "break."
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MYRICK, CLINT C - - _ .w •••••
Diamond Mine Supply, 616 N. W. Second St., Evansville, Ind.

NAIL, JOHN E Kennametal, Inc., 208 Mitchell St., Benton, 111.

NASH, J. J Sligo Iron Store Co., 1301 N. Sixth St., St. Louis, Mo.

NEAL, J. D Consolidated Coal Co., Mt. Olive, 111.
NEIBCH, KENNETH W Bell & Zoller Coal Co., Centralia, 111.

NELSON, C. J., Fuel Traffic Mgr _ _
C. B. & Q. Railroad, 547 W. Jackson Blvd., Chicago 6, 111.

NELSON, I.'C — Beall Bros. Supply Co., Marion, 111.

NESLAGE, O. J., V. P - ~ -
Joy Mfg. Co., 333 Henry W. Oliver Bldg., Pittsburgh 22, Pa.

NEWTON. CHAS. A _....Midvale Coal Co., 721 Olive St., St. Louis 1, Mo.

NEWTON, II. W _ _....Barbcr-Grcene Co., Aurora, 111.

NICHOLSON, H. P., Pres - - Chestnut Hill Zinc Co., Galena, 111.
NOEL, WILLIAM, Supt.... Cardox Corp., Benton, 111.

NOLD, H. E., Prof., Mine Eng Ohio State University, Columbus 10, Ohio

NORTON, J. W
B. E. Schonthal & Co., Inc., 3 Court D, Egyptian Heights, Herrin, 111.

NORTON, R. C, Asst. to Pres
Southwestern 111. Coal Corp., 675 E. Washington St., Indianapolis, Ind.

NUCKELS, C. E Post-Glover Electric Co., 221 W. Third St., Cincinnati, Ohio
NYLAND, F. C, CAPT., USN . .

Coal Mines Administration, Merchandise Mart Bldg., Chicago, 111.

OAKLEY, WALTER H., JR., Sales Engr
Bethlehem Steel Co., 400 N. Michigan Ave., Chicago 11, 111.

OBERJUERGE, W. W „ ..- - - —
Obcrjuergc Rubber Distributing Co., Third & Walnut sts., St. Louis, Mo.

O'BRIEN, C. M., Mgr., Fuel Div - —
Better Business Bureau, 373 Arcade Bldg., St. Louis 1, Mo.

O'BRIEN, FRANK 1032 N. Dearborn St., Chicago, 111.
O'BRIEN, W. L Illinois Power Co., Belleville, 111.
OEHLER, HARLAN E., Production Mgr Bixby-Zimmcr Engr. Co., Galcsburg, 111.

OEHM, KARL. Claim Adjuster Sahara Coal Co., Harirsburg, 111.

O'HARE, JOHN A -
Underwriters Safety & Claims, 400 N. Center St., Collinsville, 111.

OLDANI, JOHN V., Inspect..._Dept. Mines & Minerals, Oil & Gas Div., Herrin, III.

O'LOUGHLIN, IVAN, Asst. Engr _ „ -
Northern Illinois Coal Corp., 310 S. Michigan Ave., Chicago 4, 111.

O'NEAL, BYRON Mt. Olive & Staunton Coal Co., Staunton, 111.
O'NEILL, CHARLES J Dupont Powder Co., McCormick Bldg., Chicago 4, 111.
O'NEILL, T. J U. S. Rubber Co.. 440 W. Washington St., Chicago 6, 111.

O'ROURKE, DAN Sanford Day Iron Works, Hotel Deming, Terre Haute, Ind.

O'ROURKE, PETE W. M. Hales Co., Danville, 111.

ORR, WILLIAM Illinois Mining Commission, 911 S. Madison St., Gillespie, 111.
OSBORNE, WM, JR Superior Coal Co., Gillespie, 111.

Our Advertisers are selected leaders in their respective lines.
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OVERSTREET, J. W National Electric Coil Co., Columbus, Ohio
PAAPE, W.*W, _ _ _

Euclid Road Machinery Co., 1361 Sheridan Rd.,"Cleveland 17, Ohio
PAGE, D. C, Vice Pres Walter Bledsoe &Co., 603 Safety BIdg., Rock Island, 111.
PAGE, FARRELL B. E. Schonthal & Co., Inc., Box 504, Sesser, III.
PARLIER, HENRY W., Shop Foreman _ _

United Electric Coal Co's., Buckheart Mine, 407 N. Ave., Canton, ill.
PARMLEY, S. M., Asst. Chief Engr Pittsburgh Coal Co., Library, Pa.
PARRISH, W. S., Div. Mgr _

Iron Fireman Mfg. Co., 449 Paul Brown BIdg., St. Louis 1, Mo.
PATTISON, THOS. T

Hulburt Oil & Grease Co., 701 S. Grand Ave., W., Springfieid, ill.
PAUL, R. J Allis-Chalmers Mfg. Co., 1205 Olive St, St. Louis, Mo.

•PEABODY, STUYVESANT, JR., Pres
Peabody Coal Co., 231 S. La Salle St., Chicago 4, 111.

PEARSON, T. W., Gen. Supt Little Sister Coal Corp., St. David, 111.
PECHMAN, O. A

A. Leschen & Sons Rope Co., 5909 Kennedy Ave., St. Louis, Mo.
PECKHAM, O. H

Oberjucrge Rubber Distrib. Co., Third & Walnut Sts., St. Louis, Mo.
PERRY, R. G Sahara Coal Co., Harrisburg, 111.
PERZ, FRANK. „ ..Federal Mine Inspector, Staunton, III.
PETERSON. C. A Bethlehem Steel Co., Wrigley BIdg., Chicago 11, 111.

•PFAHLER, F. S., Pres Superior Coal Co., 400 W. Madison St., Chicago 6, 111.
PFEIFER, CLEM J Truax-Traer Coal Co., 1002 Shell BIdg., St. Louis, Mo.
PHEMISTER, II. I _

American Cyanamid Co., 2401 Koppers BIdg., Pittsburgh 19, Pa.
PHILLIPS, ARTHUR, Supt _

Peabody Coal Co. Mine No. 59, 2710 S. Douglas Ave., Springfield, 111.
PHILLIPS, EDGAR R _

Pittsburgh Gear & Machine Co., 27th & Smallman. Pittsburgh, Pa.

PICKARD, A. E The Tamping Bag Co., Mount Vernon, 111.

PIERCE, STANLEY Peabody Coal Co. Carter Plant, Kincaid, III.

PIERSOL, R. J State Geological Survey, Urbana, 111.

PIROT, STEPHEN Mt. Olive & Staunton Coal Co., Staunton, 111.

PLATT, F. J., Purch. Agent _ Little Sister Coal Corp., St. David, 111.

*PLATTS, E. M Joy Mfg. Co., 333 Oliver BIdg., Pittsburgh, Pa.

PLESCHNER, O. J., Mug. Engr.,
U. S. Coal & Coke Co., P. O. Box 147, Danville. 111.

*POLING, GILBERT
Evansville Elcc. & Mfg. Co., 600 W. Eichcl Ave., Evansville, Ind.

POLLACK, HARRY Pollack Brothers, Herrin, 111.

PORTER, ELMER F. W. D. Auto Co., 2100 S. Wabash Ave., Chicago 16, III.

PORTER, J. R General Electric Co., 840 S. Canal St., Chicago 7, 111.

POWELL, JAMES S Superior Coal Co., 701 S. Macoupin, Gillespie, 111.

You'll discover good merchandise advertised in this good publication.
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•POWERS, F. A Box 21, Peoria, 111.

POWIS, BERT Nokomis Coal Co., Nokomis, 111.

PRATT, STEWART M Superior Coal Co., Gillespie, 111.
PRICE, W. H., Supt r Delta Coal Mining Co., Marion, 111.
PRIEST, LLOYD M., Office Mgr Little John Coal Co., Victoria, 111.

PRIESTLY, HARRY W., Purch. Agt Sparta Coal Co., Sparta, 111.
PRINS, KLAAS - K. Prins & Associates, 104 East "D" St., Wcllston, Ohio
PRITCHARD, W Goodman Mfg. Co., 1008 S. Second St., Springfield, 111.

PROX, ROBERT F Frank Prox Co., Inc., 1201 S. First St., Terre Haute, Ind.
•PRUDENT, NORMAN Hanna Coal Co., St. Clairsville, Ohio

PSCHIRRER, A. R., Pres Pschirrer & Sons Coal Co., R. R. No. 4, Canton, 111.

PSCHIRRER, JOHN Pschirrer & Sons Coal Co., Canton, 111.
PULFORD, W. J., Asst. Sis. Mgr

Walter Bledsoe & Co., Arcade BIdg., St. Louis 1, Mo.
PURICELLIO, CHARLES J Minewcld Co., 8618 Elgin Ave., St. Louis 23, Mo.
PURMORT, A. S Hewitt Robins Corp., 3742 Oakmont Dr., St. Louis 21, Mo.
PURSGLOVE, JOSEPH, JR Pursglove, W. Va.
RASSIEUR, T. E., Pres ....:........... _ _

Central Mine Equipt. Co., 4520 Enright Ave., St. Louis, Mo.
READEY, HARVEY J .. _ _

Central Diesel Engine Co., 3311 Washington Blvd., St. Louis, Mo.
REAK, MURRELL, Member _

State Mining Board, 1604 E. Oak St., West Frankfort, 111.

REBSTOCK, JOE Coal Yard Supplies, 2550 W. Sullivan, St. Louis 7, Mo.
REECE, CARL Consolidated Coal Co., Railway Excbange BIdg., St. Louis, Mo.

REED, C. H., Serv. Engr The Howard Corp., 27 S. Meramec St., Gayton, Mo.
REED, FRANK PI State Geological Survey, Urbana, 111.

REED, J. R., Sales Engr _
National Electric Coil Co., 201 N. El Molino Ave., Pasadena, Calif.

REED, R. E Hercules Powder Co., 511 S. 24th St., Terre Haute, Ind.
REES, O. W., Chemist „._

111. State Geological Survey, Natural Resources BIdg., Urbana, III.
REESE, B. F., Pres Coal Dealers Sales Co., 175 Salisbury St., St. Louis 7, Mo.
REESE, C. A General Electric Co., 607 E. Adams St., Springfield, 111.
REIBER, J. LOUIS .' _

Mt. Olive & Staunton Coal Co., 806 LaGedc BIdg., St. Louis, Mo.
REICHLING, R. L., Sales Engr _

The Tool Steel Gear & Pinion Co., Cincinnati, Ohio
REID, H. A., V. P. in Giarge 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.

REUTER, WM., Constr. Engr Peabody Coal Co., P. O. Box 311, Marion, 111.

REYNOLDS, HUGH M., Mgr.. Mechanical Sales
U. S. Rubber Co., 2801 Locust St., St. Louis, Mo.

RHEIN, H. E Grant Wilson, Inc., 4120 Broadway, Indianapolis 5, Ind.

Establishyour identity — mention this publication -when dealing with Advertisers.
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RHINE, FRANK E , 623 E. Blair St., Alton, 111.

RHOADS, M. J Spring Valley Coal Co., Spring Valley, 111.

RICE, B. F., Coal Trf. Mgr ......
Wabash R.R. Co., 1462 Railway Exchange Bldg., St. Louis, Mo.

RICE, OSCAR State Mine Inspector. Elizabethtown, 111.

RICE, RICHARD, Sales Repr Walter Bledsoe Co., Arcade Bldg., St. Louis, Mo.
RICHARDS. L. O Robert Holmes & Bros., Danville, 111

RICHART, F. W Coal Age, Carterville, Illinois

RICHART, RALPH R., Asst. Ed '.
Coal Age, McGraw-Hill Publishing Co., 330 W. 42nd St., New York, N. Y.

RIEDLINGER, ARTHUR P., State Mine Inspector
117 Anisler St., Bartonville, III.

RIEVLEY, R. L Egyptian Powder Co., Box 110, East Alton, 111.

RILEY, FRED W John Fabick Tractor Co., Marion, 111.

RILEY. PHIL, Pres Phil Riley Fuel Co., Inc.. 42 N. Market St., St. Louis 6, Mo.

RIPPON, JOHN R., Vice Pres....... _
United Mine Workers of Amer., Dist. 12, Springfield, 111.

RISSER, HUBERT E., Staff Engr ..
Coal Mining Section, National Safety Council, 20 N. Wacker Dr., Chicago 6, 111.

ROBERTS, ARTHUR I.., Gen. Supl
Franklin County Coal Corp., Royalton, 111.

ROBERTS, BEN F., Area Serv. Supvsr
Shell Oil Co., Inc., 602 S. Court St., Marion, 111.

ROBERTS, HOWARD
C. F. Gharst Supply Co., 550 N. Ninth St., Terre Haute, Ind.

ROBERTS, P. E., Dist. Sis. Mgr
Globe Coal Co., Room 1817, Railway Exchange Bldg., St. Louis 1, Mo.

ROBINSON, A. W., Mgr R-J Bearings Corp., 3152 Locust St., St. Louis 3, Mo.

RODENBUSH, JOHN, Gen. Supl C.W.F. Coal Co., Benton, Illinois
ROE, WALTER B., Asst. Chief Engr

Truax-Tracr Coal Co., 310 S. Michigan Ave., Chicago 4, 111.

ROESSLER, CARL E., Mgr Hotel Jefferson, 415 N. 12th Blvd., St. Louis, Mo.

ROHRER, L. C, Sales Rep '. .
Jones & Laughlin Steel Corp., 135 S. La Salle St., Chicago 3, III.

ROLEY, ROLF W.
Illinois Geological Survey, Natural Resources Bldg., Urbana, 111.

ROLLINS, J. E., V. P
Bituminous Casualty Corp., Cleavcland Bldg., Rock Island, 111.

ROLLO, JOHN C Bell & Zollcr Coal Co., 307 N. Michigan Ave., Chicago 1, 111.

ROMAN, F. W Hercules Powder Co., 332 S. Michigan Ave., Oiicago 4, 111.

ROMIG, JOHN L Atlas Powder Co., Wilmington, Del.
ROSENBERG, NATHAN J., Sis. Repr

Walter Bledsoe & Co., 310 S. Michigan Ave., Oiicago 4, 111.

ROSENQUIST, G. C ---
Wood Preserving Division Koppcrs Co., Railway Exchange Bldg., Oiicago 4, 111.

•ROSING, BORGE, Vice Pres
West Va. Steel & Mfg. Co., Huntington 6, West Va.

Play ball with the Advertisers who play ball with us.
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SROSS, T. P., MAJOR —
Air Corps Comm., A.A.F.S.S.S., Orlando Army Air Base, Orlando, Fla.

RUHL, R. J Mines Equipment Co., 4215 Clayton Ave., St. Louis 10, Mo.
RUSHING, JOHN, Mine Rescue Supt State of Illinois, 305 S. 13th St., Herrin, 111.
RUSSELL, FRANK Russell & Son, 100 W. St. Louis St., West Frankfort, 111.

RUTLEDGE, J. J., Chief Mng. Engr...._ State Office Building, Annapolis, Md.
RUTLEDGE, JAMES E.. Prcs. &• Gen. Mgr -

Diamond Supply Co., Inc., 616 N.W. Second St., Evansville, Ind.
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., Traf. Mgr Missouri Pacific Railroad Co., St. Louis, Mo.

SACKETT, H. C, V. P Alton Box Board Co., Box 276, Alton, 111.
SADLER, WALTER, Supt _ Sahara Coal Co., Harrisburg, 111.

SALMONS, J. D _...Peabody Coal Co., Kincaid, 111.

SALSICH, NEIL E Jeffrey Mfg. Co., Columbus, Ohio

SANDNER, BARNEY _ Gibraltar Equip. & Mfg. Co., Box 304, Alton, 111.

SANDOE, R. D _ Pittsburgh Coal Co., Library, Pa.

SANFORD, J. H., Mgr Mining Division. Ohio Brass Co., Mansfield, Ohio

SAUSSER, C. D Ohio Oil Co., 927 S. Grand Ave., E„ Springfield, 111.

SAYLES, C. J., Gen. Ft. Trf. Mgr
Wabash R.R. Co., 1450 Railway Exchange Bldg., St. Louis, Mo.

SAYLOR, H. N., Prcs H. N. Saylor Co., 2908-2910 Brannon Ave., St. Louis 9, Mo.

SCANLAN, DRISCOLL O., State Mine Inspector P. O. Box 85, Nashville, 111.

SCHIBER, R. R., State Mine Inspector Glen Carbon, 111.

SCHINDLER, PAUL _ Underwriters Safety & Claims, Marion, III.

SCHLAPP, C H., JR _ _ Perry Coal Co., O'Fallon, 111.

SCHLEGEL, WM. P., Gen. Mgr _ _ _ „
West Div., Truax-Traer Coal Co., 1002 Shell Bldg., St. Louis 3, Mo.

SCHLEPER, G. J Union Colliery Co., Dowell, 111.
SCHLITT, T. J Schlitt Industrial Supply Co., 422 E. Adams St., Springfield, 111.
SCHMIDT, W. E _ _ _

Mining & Investigating Commission, 107^4 S. Macoupin, Gillespie, 111.
•SCHONTHAL, B. E., Prcs _

B. E. Schonthal & Co., 28 E. Jackson Blvd., Chicago 4, 111.

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

•SCHONTHAL, JOSEPH, Sec _ _
B. E. Schonthal & Co., 28 E. Jackson Blvd., Chicago 4, 111.

SCHROETER, W. A., Prcs Schroeter Coal Co., 2300 Miami St., St. Louis 18, Mo.

•SCHUBERT, R. R„ V. P. and Gen. Mgr Greensburg Mach Co., Greensburg, Pa.
SCHULER, HARRY A., Engineer

Hewitt Robins Inc., Robins Conveyors Div., 7 S. Dearborn St., Chicago 3, III.
•SCHULL, B. H 103 S. 21st St., Terre Haute, Ind.
SCHWALB, F. E., Dist. Mgr _

Webster Mfg. Co., 343 S. Dearborn St., Chicago 4, 111.

Buyer meets Seller in the back of this book.
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SCHWAR, B. T _ _
Armco Drainage & Metal Prod., Inc., 631 Princeton Ave., Springfield, 111.

SCHWARTZ, H. L..... _.._ W. M. Hales Co., Hillsboro, 111.

SCOTT, E. T Tcmplcton, Kenly & Co., 1020 S. Central Ave., Chicago 51, III.

SCULLY, T. ALVIN U. S. Bureau of Mines, 625 E. C. St., Belleville, 111.

SEE, FRED O., Vice Prcs., Mining Div _
Cardox Corp., 307 N. Michigan Ave., Chicago 1, 111.

SEEKAMP, HERMAN L Superior Coal Co., Gillespie, 111.

SEHNERT, JOHN A _ „..._
Jones & Laughlin Steel Corp., 916 Shell Bldg., St. Louis, Mo.

SEIDEL, JEROME J., V. P. & Sis Mgr..
Seidel Coal & Coke Co., 3915 Duncan Ave., St. Louis, Mo.

SEIDEL, MAURICE E., Pres
Seidel Coal & Coke Co., 3915 Duncan Ave., St. Louis 10, Mo.

SELLEG, L. A., Mgr
Petroleum, Chem. & Mng. Sec, Westinghouse Elcc. Co., 20 N. Wacker Dr.

Qiicago 6, 111.

SENSENICH, CHESTER G., Chairman of the Board ....-
Irwin Foundry & Mine Car Co., Irwin, Pa.

SEXTON, ESTEL, Face Boss - - -
Peabody Coal Co., 118J4 East Main St., Taylorville, 111.

SEYMOUR, F. II., Gen. Supt _ Freeman Coal Mining Co., Herrin, 111.
SHAFER, GLENN A., Pres Pana Coal Co., Pana, 111.
SHAFFER, JAMES P

Broderick & Bascom Rope Co., 4203 N. Union St., St. Louis, Mo.

SHEPARD, M. M., P. A - - -
Franklin County Coal Corp., 135 S. La Salle St., Qiicago 3, 111.

SHEPARD, PAUL B., Sales Engr - -
Stcphens-Adamson Mfg. Co., 20 N. Wacker Dr., Qiicago 6, 111.

SHERWOOD, L. H., Supt Little John Coal Co., Victoria, 111.
SHIELDS, JAMES Panther Creek Mines, Inc., Ridgely Bldg., Springfield, 111.
SHIVE, R. O., Prcs Sterling Steel Casting Co., P. O. Box 66, East St. Louis, 111.
SHORTHOUSE, L. G

United Electric Coal Co., 307 N. Michigan Ave., Qiicago 1, 111.

SIEBER, J. J Broderick & Bascom Rope Co., 4203 N. Union, St. Louis, Mo.
SIEVING, A. I-L, Sales Engr .-

Productive Equipment Corp., 2007 Olive St., St. Louis 3, Mo.

SIMON, JACK A., Asst. Gcol : ...
Illinois State Geological Survey, Natural Resources Bldg., Urbana, 111.

SIMONSEN, C. S - •»-
American Cyanamid Co., 2401 Koppers Bldg., Pittsburgh 19, Pa.

SIMPSON, J. H Mines Equipment Co., 4215 Qayton Ave., St. Louis 10, Mo.

SINDERSON, L. O General Electric Co., 840 S. Canal St., Qiicago 80, 111.
SINGHURSE, J. E., Mine Foreman

Truax-Traer Coal Co., 801 N. Washington St., DuQuoin, 111.

SKELTON, ALEX, Supt : •- ••••••
Division of Mine Rescue, Department of Mines & Minerals, Peru, 111.

Value is apparent in the merchandise of our worthy Advertisers.



144 PROCEEDINGS OF THE

SKILLINGS, DAVID N„ Bus. Mgr..
Skillings Mining Review, 501 Builders Exchange Bldg., Duluth, Minn.

SLOAN, T. O., Div. Auditor '. „ _
Peabody Coal Co., 109 N. Jackson, West Frankfort, 111.

SLOAN, WM., JR., Serv. Dept _.
Mine Safety Appliance Co., 317 W. Raymond St., Harrisburg, III.

SLOMER, J. J., Eng. Dept Goodman Mfg. Co., 4834 S. Halsted St., Chicago 9, III.

SMILEY, E. B Illinois Gear & Machine Co., 2108 N. Natchez Ave., Chicago 35, 111.

SMITH, C. M._ Simpson Creek Collieries, Galloway, W. Va.
SMITH, G. H _ _ _

E. I. du Pont de Nemours & Co., Rm. 1814—McCormick Bldg., Chicago 4, 111.

SMITH, GEORGE E Smith Coal Co., Marissa, 111.

SMITH, GEO. M., Mine Supt
Pcabody Coal Co., 1800 Whittier Ave., Springfield, 111.

SMITH, R. B., Coal Traf. Mgr _ „
Illinois Central R.R., 135 E. 11th PI., Chicago 5, 111.

SMITH, SYDNEY, Safety Dir Simpson Creek Collieries Co., Galloway. W. Va.

SNARR, F. E., Supt., Orient No. 1 C.W.F. Coal Co., West Frankfort, Illinois

SNARR, GEORGE W Geo. W. Snarr & Co.. 110 S. Ninth St., St. Louis. Mo.

SNEDDEN, GEORGE, Cty. Mine Inspect .416 Adelia St., Springfield. 111.

SNEDDON, JAMES Dept. Mines & Minerals, Valier, 111.

SNYDER, W. D., Sales Engr '. _
Lehigh Safety Shoe Co., 607 Tcnbroeck St., Paris, ill.

SOMERS, BYRON, Supt Truax-Traer Coal Co., Fiatt, 111.
SOMERS, HOWARD _ Truax-Traer Coal Co., Fiatt, 111.
SONDAG, RAY J Mincweld Co., 200 S. Theresa Ave., St. Louis 3, Mo.
SONTAG, R. E _ _ __

The Okonite Co., Hazard Insulated Wire Works Div., 1410 Shell Bldg.,
St. Louis 3, Mo.

SOPER, ROY Goodman Mfg. Co., 825 Providence, Webster Groves 19, Mo.
SOULE, M. M., Vice Pres

United Electric Coal Co's., 307 N. Michigan Ave., Chicago 1, ill.
SOUTHWARD, G. B., Mng. Engr _ _

American Mining Congress, 439 Munsey Bldg., Washington, D. G
SPARHUR, BOB
John A. Roebling's Sons Co., 2424 Oakland Ave., Sycamore Hills, St. Louis Co. Mo.

SPENCER, KENNETH A., Pres __ _
The Pittsburg & Midway Coal Mng. Co., 610 Dwight Bldg., Kansas City, Mo.

SPIEGELBERG, P. A., A.T.F. Engr „..._
Wabash R.R. Co., 1462 Railway Exchange Bldg.. St. Louis, Mo.

SPITTLER, W. A _ _
The Dayton Rubber Mfg. Co., 4025 Forest Park Ave., St. Louis", Mo.

STAIN, GEORGE II., Engr _ _ _
Truax-Traer Coal Co., 310 S. Michigan Ave., Chicago 4, 111.

STANK, FRANK, State Mine Inspector Box 202, Taylor Springs, 111.

Our Advertisers are our friends and fellow members. Consult them frequently.
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STAREK, R. B Old Ben Coal Corp., 230 S. Clark St., Chicago 4, 111.

STARRS, J. W., Div. Supt Peabody Coal Co., Taylorville, 111.

STARRS, J. W., JR., Engr Peabody Coal Co., Taylorville, 111.

STARRS, JAMES H Peabody Coal Co., Taylorville, 111.

STARRS, LLOYD G Peabody Coal Co., No. 7, Rincaid, 111.

STARRS, ROY „ Peabody Coal Co., Taylorville, 111.

STEARNS, EARL D., Gen Sales Mgr Barber-Greene Co., Aurora, 111.

STERER, EDGAR A Hclwig Company, 2544 North 30th St., Milwaukee 10, Wis.

STELLING, H. C Union Carbide Co., 30 E. 42nd St., New York, N. Y.

STELZRIEDE, HOWARD R.. Washery Foreman _
C. W. & F. Coal Co., Orient No. 1, West Frankfort, 111.

JSTEPHENS, ROBERT M 401 Election St., Benton, 111.

STEPPAN, ERNEST L Insulation & Wires, Inc., 2127 Pine St., St. Louis, Mo.

STERBA, E. J., Engr Webster Mfg. Co., 343 S. Dearborn St.. Chicago 4, 111.

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

STEVENS, ROSS Truax-Traer Coal Co.. Liverpool, 111.

STEWART, E. W Freeman Coal Mining Corp., Box 269, Herrin, 111.

STEWART, J. W Dept. Mining & Metal. Engrg., University of Illinois, Urbana, 111.

STEWART, WM. M., Service Man _...„
Jeffrey Mfg. Co., 3015 Locust St., St. Louis, Mo.

STIEHL, C. G Belle Valley, Belleville, 111.

STILLE, HERMAN, Safety Man Mt. Olive & Staunton Coal Co., Staunton, 111.

STOCRS. FRANR C. Dist. Sis. Mgr _
Bell & Zollcr Coal Co., 1803 Boatmens Bank Bldg., St. Louis 2, Mo.

STOLZ, JOHN J...T00I Steel Gear & Pinion, 211 Township Ave.. Cincinnati 16, Ohio

STONE, A. M Sahara Coal Co., Harrisburg, 111.

STONE, E. D., Pres _
Western Fuel & Supply Co., 602 Midland Bldg., Ransas City 6, Mo.

STOTLAR, J. C Mechanization, 516 Oliver Bldg., Pittsburgh 22, Pa.

•STOVER, HOLLY, Pres
Chicago & Eastern 111. Railroad, 332 S. Michigan Ave., Chicago 4, 111.

STRAWN, W. L., Sis. Mgr _ _ „..._
United Iron Works Co., 607 Huntington Road, Ransas City 2, Mo.

STRUTHERS, JOHN, Asst. Mine Mgr Superior Coal Co., Gillespie, 111.

SULLIVAN, G. DON, Asst. to Pres _
Fairview Collieries Corp., 105 S. Meridian St., Indianapolis, Ind.

SUTHERLAND, HARRY T „
The Tamping Bag Co., Central Mine Supply, Mt. Vernon, 111.

SUTOR, DON M., Vice Pres „
Mines Equipment Co., 4215 Clayton Ave., St. Louis 10, Mo.

SWALLOW, R. H., Chief Engr _ „
Fairview Collieries Corp., 430 Big Four Bldg.. Indianapolis 5, Ind.

SWEENEY, W. J Mt. Olive & Staunton Coal Co., Staunton, 111.

Our Advertisers arc selected leaders in their respective lines.
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TABOR, JOSEPH Dept. of Mines & Minerals, Capitol Bldg., Springfield, 111.
TAGGART, ROBERT, State Mine Inspector _ —.Farmington, 111.
TAYLER, CHAS Joy Mfg. Co., 503 E. College, Marion, 111.
♦TAYLOR, H. H., JR..

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

TAYLOR, JOHN Dept. Mines & Minerals, 2055 N. State St., Eldorado, I1L

TAYLOR, W. C, Pres Midvale Coal Co., 721 Olive St., St. Louis 1, Mo.

TEMPLETON, ROBERT A TcmpletonCoal Co.,Deming Hotel, Terre Haute, Ind.

TEMPLETON, KENLY & CO _ -1020 S. Central Ave., Chicago 44, 111.

THOMAS, CLIFFORD, Mine Mgr Moffat Coal Co., 112 W. Mound, Sparta, 111.

THOMAS, GEORGE W -.Valier Coal Co., Valier, 111.

THOMAS, ROBERT G —
Underwriters Safety & Claims, 309 Security Bldg., St. Louis 2, Mo.

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

THOMPSON, ERNEST, Elecl. Engr _ _ _
Clark Controller Co., 807 Shell Bldg., St. Louis 3, Mo.

THOMPSON, JOHN, Supt The Black Mountain Corporation, Kenvir, Ky.

THOMPSON, R. A Kennametal, Inc., Mayfair Hotel, St. Louis, Mo.

TIBBETTS, R. K. Tibbetts Engineering Co., Highland, 111.

♦TIGRETT, I. B., Pres -
Gulf, Mobile & Ohio R. R., 104 St. Francis St., Mobile 13, Ala.

TIMMERMAN, GEORGE Mt. Olive & Staunton Coal Co., Staunton, 111.

TINCHER, J. C - Hardsocg Mfg. Co., Ottumwa, Iowa

TINEY, B. C, Sis. Engr.......
Michigan Chemical Corp., 500 Bankson St., St. Louis, Mich.

•TITUS. A. P., President -
Illinois Terminal Railroad Co., 710 North 12th Blvd., St. Louis 1, Mo.

TOWEY, JOHN P., LT. COMDR _ _ „
Coal Mines Administration, 128W. Main St., West Frankfort, 111.

TOWN, GLENN E _....Deer Creek Mine, Lincoln, HI.

♦TREADWELL, H. A., V. P _ _..
C.W.F. Coal Co., 332 S. Michigan Ave., Chicago 4, HI.

TREBILCOCK, R. A., City Engineer „ Coldwater, Mich.

TROGOLO, E. D _ Hoc Supply Co., 106 N. Thomas, Christopher, HI.

TROVILLION, L. A., Secy, to Div. Supt Peabody Coal Co., Taylorville, 111.

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

ULRICH, J. RAY _ -...Bethlehem Steel Co., Bethlehem, Pa.

VAN DOREN, HAROLD, Lubr. Engr Standard Oil Co. (Ind.), Evansville, Ind.
VAN HORN, JACK....R-J Bearings Corp., 3152 Locust at Compton, St. Louis, Mo.

VAN SCHAICK, CHARLES, State Mine Inspector...-
207 W. Cleveland St., Spring Valley, 111.

Establish your identity —mention this publication when dealing with Advertisers.
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VAN SLYCK, CLIFFORD E., Chief Elect „ _ ;.
Old Ben Coal Corp., 508 N. Emma St., Christopher, 111.

VANSTON, J. M Electric Storage Battery Co., 1218 Olive St., St. Louis, Mo.

VATTER, ALBERT E., Combustion Engr
Walter Bledsoe & Co., 310 S. Michigan Ave., Chicago 4, 111.

VERNON, DOUGLAS W., Gen. Mgr. of Sales _
A: Lcschen & Sons Rope Co., 5909 Kennedy Ave., St. Louis 12, Mo.

VOGEL, A. G., Mgr „ _
Coal Traffic Dcpt., Chicago, Rock Island & Pacific R.R., 139 W. Van Buren St.,

Chicago 5, HI.

VOGELPOHL, HARRY, Purchasing Agent Clarkson Mfg. Co., Nashville, 111.

VOIGHT, A. L., Supt Trotter Water Co., Uniontown, P.a.

VOIGHT, EARL S American Optical Co., 407 N. Eighth St., St. Louis, Mo.

VOLTZ, GEORGE P .2025 S. Sixth St., Springfield, 111.

VOLTZ, LESLIE S., Asst. to V. P
Peabody Coal Co., 231 S. La Salle St., Chicago 4, 111.

VON MEDING, WILLIAM -
Allen & Garcia Co., 332 S. Michigan Ave., Chicago 4, 111.

VON PERBANDT, L Allen & Garcia Co., 332 S. Michigan Ave., Chicago 4, HI.

WADDELL, J. N Henry H. Cross Co., 122 S. Michigan Ave., Chicago 3, 111.

WALDRON, LEWIS-...Equitable Powder Mfg. Co., 1505 S. Fifth St., Springfield, 111.

WALKER, CARL E., Supt Delta Colliery Corp., Box 151, Marion, 111.

*WALKER, PROF. HAROLD L., Head -
Dcpt. Mining & Metallurgical Engr., University of Illinois, Urbana, 111.

WALKER, ROY E Cardox Corporation, 610 W. Washington Ave., Benton, 111.

WALLS, MARION B „ Miami Copper Co., Miami, Arizona

WALSH, J. D., Dist. Mgr .Link-Belt Co., 317 N. 11th St, St Louis, Mo.

WALTER, LOUIS E., Exec. Secy
Coal Exchange of St. Louis, 122 N. Seventh St., St. Louis, Mo.

WALTERS, CALVIN _Truax-Traer Coal Co., Kayford, W. Va.

WALTERS, HOWARD A., Serv. Engr Joy Mfg. Co., 409 McFall, Benton, 111.

WALTON, LT. CMDR. RUSSELL E -
Coal Mines Administration, Merchandise Mart Bldg., Chicago, 111.

*WANNER, E. W., Vice Prcs _...-
Hulburt Oil & Grease Co., Erie & Trenton Aves, Philadelphia, Pa.

WANSELOW, VAN L B. F. Goodrich Co., 333 W. Lake St., Chicago 6, 111.

*WARE, LOUIS, Pres..
International Minerals & Chem. Corp., 20 N. Wackcr Dr., Chicago 6, 111.

WARNER, E. E
Euclid Sales & Service, Inc., 5231 Manchester Ave., St. Louis, Mo.

WARREN, JOHN A - -r
Lincoln Engineering Co., 2415 S. Michigan Ave., Chicago 16, 111.

WARREN, WILLIAM, Asst. Supt .....Prairie State Coal Co., Marissa, 111.

Mentioning this publication when writing Advertisers puts friendship into business.
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WASSON, L. A., Pres. & Gen. Mgr Wasson Coal Co., Harrisburg, 111.
WATERMAN, C. W„ JR..- .— ........

McNally-Pittsburg Mfg. Corp., 307 N. Michigan Ave., Chicago 1, 111.
WATSON, D. O Standard Oil Co., 1305 S. Pasfield, Springfield, 111.

WATSON, WILLIAM, Senior Engineer -
C-S Engineering Co., Inc., P.O. Box 1143, Springfield, 111.

WEART, EVERETT T '. - -
John A. Roebling's Sons Co. of III., 5525 W. Roosevelt Road, Chicago 50, 111.

WEBSTER, R. W., P. A Sahara Coal Co., 59 E. Van Buren St., Chicago 5, 111.
WEBSTER, W. S., V. P. & Gen. Mgr..

Walter Bledsoe & Co., 700 Merchants Bank Bldg., Terre Haute, Ind.

WEIGHILL, WILLIAM Superior Coal Co., Gillespie, 111.

•WEIR, PAUL Paul Weir Company, 307 N. Michigan Ave., Chicago 1, 111.

WEIR, ROBERT, Asst. Director -
Dept. Mines & Minerals, Room 219, State House, Springfield, 111.

fWEISSENBORN, F. E„ Asst. Comm
Illinois Coal Operators Assn., 4266 Arsenal St., St. Louis, Mo.

WELLER, PAUL D., Resident Mgr :
The L. E. Myers Co., 930 Illinois Bldg., Springfield. 111.

WENDELL, E. A Link-Belt Co., 300 W. Pershing Rd., Chicago 9, 111.

WENTE, I. H., A.T.M
Gulf Mobile & Ohio R.R., 230 S. Clark St., Chicago, 111.

WENTWORTH, B. K., Asst. to Supt .. _ -
Chicago, Wilmington & Franklin Coal Co., West Frankfort, 111.

WERLER, CARL Mt. Olive & Staunton Coal Co., Staunton, 111.

WEST, ALBERT R Bertrand P. Tracy Co.,.Du Quoin, 111.

WEST, JETT J., Trav. Auditor „ Pcabody Coal Co., Taylorville, 111.

WEST, LEONARD, Asst. Supt Little.Sister Coal Corp., St. David, 111.

WESTERLAND, II. G C. W. F. Coal Co., West Frankfort, 111.

WEYSSER, JOHN L. G Lehigh Navigation Coal Co., Lansford, Pa.
WHENNEN, W. K McLaughlin Mfg. Co., 3650 Park Ave., Springfield, 111.

WHIPPLE, R. G Electric Storage Battery Co., 1218 Olive St., St. Louis 3, Mo.

WHITAKER, D. C _ _
Oberjuerge Rubber Distrib. Co., Third & Walnut Sts., St. Louis 2, Mo.

WHITE, FRANK L., Asst. Chief F.ngr...._
Pcabody 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.

WHITE, JAMES 1624 N. Vermilion Ave., Danville .111.

WHITESIDE. FRED W., Secy-Treas - _ -
Rocky Mountain Coal Mining Inst., Suite 804, Equitable Bldg., Denver 2, Colo.

WHITLOW, COIL, Mine Com ;
Pcabody Coal Co., 416 Wyandotte St., Taylorville, 111.

WHITNEY, J. P Peabody Coal Co., Taylorville, 111.

Advertising in this volume makes it possible to print il. Patronize our Advertisers.
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WHYERS, EDWARD E Wyoming Tie & Timber Co., Metropolis, 111.
WIEDERANDERS, E. O Jeffrey Mfg. Co., 3015 Locust St., St. Louis, Mo.
WILCOX, D. D., G. S Superior Coal Co., Gillespie, 111."

WILCOX, RICHARD Superior Coal Co., Gillespie, 111.

WILEY, C. F American Steel & Wire Co., 208 S. La Salle St., Chicago 4, III.

WILKEY, FRED S. Secy
Illinois Coal Operators Assn., 307 N. Michigan Ave., Chicago 1, 111.

WILKIN'S, GENE, Supt...... Wilkins & Biggs Co., 105 East Blvd., Marion, 111.
WILKISON, T. A Hulburt Oil & Grease Co., Harrisburg, 111.

WILLIAMS, B. F Dayton Rubber Mfg. Co., 4025 Forest Park Blvd., St. Louis, Mo.

WILLIAMS, CLIFFORD T., Sales Mgr..
The American Crucible Products Co., Lorain, Ohio

WILLIAMS, JACK Bussman Mfg. Co., 2536 W. University St., St. Louis 7, Mo.

WILLIAMS, \V. J., Mine Rescue Supt Dept. Mines &Minerals, Springfield, 111.
WILLIS, W. hi., Chief Engr Lumaghi Coal Co., Collinsville, III.

WILLS, D. V Standard Oil Co., 1506 East John St., Evansville, Indiana

WILLS, GERALD Peabody Coal Co., Taylorville, 111.

WILLS, SAM, JR Peabody Coal Co., Mine No. 57, Springfield, 111.

WILSON. A. I... Gen. Frt. Agt
Illinois Central Railroad, 111 X. Fourth St., St. Louis 2, Mo.

WILSON, GEORGE M „
Walter Bledsoe & Co., Merchants Nat'l Bank Bldg., Terre Haute, Ind.

WILSON. JAMES R., State Mine Inspector 107 W. I.indell, West Frankfort, 111.

WILSON, ROLAND, Supt Freeman Coal Mng. Corp., Box 269, Herrin, 111.

WINN. ISAIAH Valier Coal Co., Valicr, 111.

WINNING. W. T Bituminous Casualty Corp., 704 N. Eighth St., Herrin, 111.

WINTER, KERWIN P., Gen. Mgr „
Southwest Bolt & Nut Co.. 1228 South Hadley St., St. Louis 6, Mo.

WINTERS, J. EARL Maumec Collieries Co., R.R.I, Linton, Ind.

WOLFE, F. J Coal Mine Equip!. Sales Co., Beasley Bldg., Terre Haute, Ind.

WOLFE, SHELDON J
Coal Mine Equip. Sales Co., Beasley Bldg., Terre Haute, Ind.

•WOMMACK, AL. J R. J. Bearings Corp., 3152 Locust, St. Louis, Mo.

WOOD, CHAS, H., Asst. Gen. Supt. of Trans..... .
Missouri Pacific Railroad Co., Missouri Pacific Bldg., St. Louis, Mo.

WOOD, RICHARD F Belleville Fuels. Inc., -107 N. Eighth St., St. Louis, Mo.

•WOODS. HENRY C. Climn. of the Board
Sahara Coal Co., 59 E. Van Buren St., Chicago 5, 111.

WOODWARD. C. J., Dist. Mgr
Rome Cahle Co., 208 S. Jefferson St., Chicago 6, 111.

WOOSLEY, CLYDE W., Gen. Purch. Agt
Binkley Coal Co., Pyramid Mine,. Pinckneyville, 111.

Our Advertisers, who make this volume possible, will appreciate your inquires.
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WORSHAM, JAMES A., Exec. Sec
St. Louis Coal Merchants Assn., 418 Olive St., St. Louis, Mo.

.WRIGHT, D. D ..Central III. Public Scrv. Co., Marion, 111.

WRIGHT, EDWARD S., Supt -
Mine Rescue Station, 330 W. Main St., Belleville, 111.

WRIGHT, H. D., Pres _ _
Republic Coal & Coke Co., 8 S. Michigan Ave., Qiicago 3, 111.

WRIGHT, JOHN Supt., Inspection & Delivery „
Koppers Co., Wood Preserving Div., 416 W. Main St., Carbondaic, III.

/ERKES, J. II....- Jos. H. Yerkes & Co., 3715 Washington Ave., St. Louis 8, Mo.

TOHE, G. R., Chemist
State Geological Survey, Natural Resources Bldg., Urbana, 111.

YOUNG, A. M Sales Analysis Institute, 230 S. Clark St., Qiicago 4, 111.

YOUNG, CHARLES C, Qiicf Engr Franklin County Coal Corp., Hcrrin, 111.

YOUNG, L. E„ Mng. Engr 423 Oliver Bldg., Pittsburgh 22, Pa;

YOUNG, W. P., Pres .'.
Bell & Zoller Coal & Mining Co., 307 N. Michigan Ave., Qiicago 1, 111.

ZEPPENFELD, H. B., Sales Mgr..
Mines Equipment Co.. 4215 Qayton Ave., St. Louis 10. Mo.

ZIMMER, WALTER
Bbcby-Zimmer Engineering Co., 961 Abindgdon St., Galesburg, III.

ZINKGRAF, J. W.. Dist. Mgr.....
Qiicago Pneumatic Tool Co., 1931 Washington Ave., St. Louis, Mo.

ZIV, HARRY M 1
Walter Bledsoe & Co., 310 S. Michigan Ave., Qiicago 4, 111.

ZOLMAN, Mech. Goods Repr _
Goodyear Tire & Rubber Co., 350 N. Ogden Ave., Chicago 7, 111.

* Life Members,

"fHonorary Members.
t Scholarship Members.

Js Scholarship Members now in service.
s Serving in the armed forces of the United States Government. Carried as members

in good standing without payment of dues for the duration.

Establish your identity—mention this publication when dealing with Advertisers.



Jn Sinning Stemembranr?
WILLIAM ORTMAN. Feb. 22, 1931

S. W. FARNHAM. March 12. 1931
H. C. PERRY. April 13, 1931
A. J. SAYERS, Oct. 11. 1931
C. E. KARSTROM. March 24. 1932
JOSEPH D. ZOOK. May 28. 1932
EDWARD CAHILL. Aug. 4. 1932
JOSEPH V1ANO. Dec. 12. 1932
JOHN ROLLO. Feb. 6. 1933
DAVID I. ROCK. Aug. 2. 1933
WM. HUTTON. Aug. 18. 1934
FRED K. CLARK, Oct. 24. 1934
ERWIN CHINN. April 16, 1935
ADAM CURRIE. Juno 12. 1935

W. H. SLINGHUFF. Sept. 10. 1935
CHAS. B. SPICER, Oct. 26. 1935
NELSON P. MORRIS. Sept. 3. 1936
DON WILLIS. Dec. 9. 1936
T. E. COULEHAN. Jan. 11. 1937
ALBERT V/EBB. March 5. 193.7
H. B. COOLEY. March 23. 1937
C. W. SWANSON. July, 1937
JOSEPH McFADDEN. Sept. 15, 1937
E. G. LEWIS. Sepl. 21. 1937
E. L. STEVENS, Sopt. 28, 1937
W. C. ARGUST. Doc. 17. 1937
H. H. TAYLOR. SR., Dec. 28. 1937
E. L. BERGER, May 27, 1938
J. I. THOMPSON, June 24. 1938
P. W. MacMURDO. July 11, 1938
J. A. EDE, July 26. 1938
M. C. MITCHELL, Sepl. 11. 1938
C. F. HAMILTON. Sept. 22, 1938
H. C. LONGSTAFF. Oct. 12. 1938
JOHN JOHNSON, Jan. 2. 1939
C. A. BLOMQUIST. Jan. 9. 1939
JOHN WHITE. April 15. 1939
CHARLES HAFFTER, May 21, 1939
BRUNO F. MEYER. July 21, 1939
JOHN A. GARCIA. Aug. 11. 1939
A. J. MOORSHEAD, Oct. 16. 1939
HARVEY E. SMITH, Nov. 6. 1939
C. W. McREAKEN, Nov. 30. 1939
C. C. HUBBART, March 4. 1940
SAMUEL HANTMAN. Sept. 13. 1940
SIMON A. BOEDEKER. Oct. 12, 1940
JOHN H. DAVIS. Oct. 21. 1940
S. J. WILLS, Oct. 22. 1940
HARRY HANTMAN, Nov. 5. 1940
J. W. GLENWRIGHT. Nov 27. 1940
J. C. WILSON. Doc. 18. 1940

NICHOLAS CHRISTENSEN. Dec. 26. 1940
JOHN W. POLING. Jan. 31. 1941
JOHN T. RYAN. Feb. 20. 1941
M. F. PELTIER, April 2, 1941
F. M. BEAN. April 30. 1941
F. M. SCHULL, Aug. 20. 1941
C. J. SANDOE. Aug. 29. 1941
F. F. SCHLINK. March 15. 1942
FRED F. GERMANN. March 31, 1942
JOHN MENTLER. April 28. 1942
HUGH MURRAY. June 5. 1942
G. D. COWIN. June 14. 1942
JAMES M. ROLLO. June 15. 1942
SYDNEY A. HALE. Aug. 12. 1942
BYRON BROWN, Sept. 17. 1942
J. E. SEYMOUR. Nov. 21. 1942
OTTO AWE. Dec. 6. 1942
A. F. ALLARD. Dec. 29. 1942
THOMAS R. STOCKETT, Feb. 15. 1943
A. R. JOYCE, April 7. 1943
W. S. BURRIS. April 9. 1943
A. H. MALSBERGER. May 7, 1943
J. B. FLEMING. May 19. 1943
H. T. MORGAN. May 29. 1943
E. W. HASENJAEGER, July 29, 1943
C. W. WATERMAN, Aug. 7. 1943
J. R. HURLBURT. Sept. 6, 1943
JAMES S. ANDERSON. Sept.. 1943
F. F. JORGENSEN, Nov.. 1943
E. W. BEARD, Jan. 5, 1944
W. M. ELDERS. Jan. 22, 1944
THOMAS ENGLISH. April 3, 1944
FRANK TIRRE, May 22. 1944
*J. K. CHILDS, June 10. 1944
W. S. STINTON, Dec. 6. 1944
E. W. HAWLEY, Jan. 29. 1945
J. C. ANDERSON. July 7, 1945
F. A. FLASKAMP. Aug. 12, 1945
JOHN M. DILLAVOU. Aug. 19. 1945
STANLEY A. TRENGOVE, Dec. 28, 1945
H. A. ZELLER, Jan. 22. 1946
M. K. HERRINGTON, May 11, 1946
L. W. BALDWIN. May 14. 1946
C. P. HOY, May 30. 1946
STUYVESANT PEABODY. Juno 7, 1946
PETER A. CASSADY. June 18. 1946
JOHN F. GOALBY, July 7. 1946
OSCAR WINTER. Sopt. 21. 1946
GEORGE HOOK. Sept. 29, 1946
E. J. KRAUSE, Sept. 30, 1946
H. E. MABRY. Nov. 8. 1946

J. R. PEARCE, Dec. 10, 1946

• Killed in Action



Metntesti,, Meet

Much of the success of our Institute is due to the

support we have had from our friends. We want

to continue meriting it.

We urge our membership to consult the Adver

tising Section in this and other issues of our Pro

ceedings when in need of equipment.

Many of our friends — the advertisers — have

carried copy with us in each issue. They have

expressed satisfaction with the results obtained

through their support.

This is the seventeenth consecutive yearbook we

have published.



Iality crease

Hulburt Oil & Grease Company

Philadelphia, Pa.

Specialists in Coal Mine Lubrication



'se the wire rope

that's cut out for

today's jobs
T!
Ihere's no place for slack in the coal industry's program—or in a vital

mining cable. To accelerate production, to strengthen your defense against
equipment shutdowns, you need the workability and durability of Preformed
Yellow Strand. With this time-tested wire rope handling the load, giant strip
ping and loading shovels can take the full bite. Main hoists can utilize their
high speeds with safety. Above and below ground, cable-using machines can
move closer to capacity operations and put off replacements.

These gains result from pointing up Yellow Strand's stout, drawn-to-
order steel wires with the limberness of preforming. The rope reeves easily
. . . runs freely around small sheaves . . . spools evenly despite overloads.
Still every length is as tough as ever—highly resistant to shock, abrasion and
drum crushing. Today time-and-labor-saving cable counts double in pro
duction. Install Preformed Yellow Strand and help your men and machines
deliver to the limit.

Broderick & Bascom Rope Co., St. Louis
Branches: Now York, Chicago, Houston, Portland, Soattlo. Factories: St. Louis. Seattle, Peoria

YELLOW

STRAND
PREFORMED WIRE ROPE

!

i

a MAINSTAY 0 F

2

WAR PRODUCTION



EDITOR AT WORK

Up to the minute, pertinent information is tbe basis of
"know-how". Keepinga responsivereader audience is no job for
a swivel-chair editor.

It takes legwork, trainwork and brainwork to get what
they want. That's why this publication is continually "breaking"
tbe top operating and fuctual stories concerning coal.

Among the "firsts" for '46 arc: "Flame Resistant Cables",
"Thirty Rules for Safe Haulage", "Rubber-lined Pipe and Acid
Waters", "Modern Mining Caught by the Camera", "Designs for
Mechanizing" ami news of dozens of other technical advances.

Editorial "firsts" arc our business. That's what keeps our
16,500 monthly readers happy—and that's what gives our
advertisers the most responsive buying audience of any magazine
serving the coal industry.



SLIGO
IRON STORE CO

ESTABLISHED hi I II 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

NICHOLSON FILES

NORTON GRINDING WHEELS

OSBORN BRUSHES

P & H ELECTRIC WELDERS

PORTER BOLT CUTTERS

REED VISES & PIPE TOOLS

SIMPLEX JACKS

SMITH WELDING EQUIPMENT
SMOOTHARC WELDING

ELECTRODES

STARRET TOOLS

TOLEDO PIPE DEVISES

VALDURA PAINTS

WILLIAMS WRENCHES

YALE HOISTS & TROLLEYS

1301-1403 North Sixth St. Phone Ce.3050
St. Louis, Missouri Long Distance LD550
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HOW GOOD?fc HOW MUCH?

•
Publishing enough articles to be of real help
on all sorts of jobs in the coal industry takes

a lot of editorial material. And COAL AGE

—for years-has printed almost twice asmany
column inches as its nearest contemporary.

That's the quantity measurement.

How about quality? One indication is the
variety of subjects covered. These headlines,
selected at random from current issues of

COAL AGE, testify tovariety inCOAL AGE.

But the real test of quality is whether coal
industry men consider this publication worth
much to them in their daily work. And well
over 13,000 of them pay for COAL AGE
year after year when they can get another coal
publication free.

Subicripl/on Price, $5.00 per year

330 W. 42ND ST., NEW YORK 18, N.Y.
A McGRAW-HIU PUBLICATION



IR DRIILIRG TOOLS

for unoERGRouno nno strip mininc

Coalmaster products are available through the following

distributors:

• DIAMOND SUPPLY COMPANY, INC., Evansville, Indiana

• ILLINOIS POWDER MFG. CO., St. Louis, Missouri;

Denver, Colorado; Salt Lake City, Utah

• AUSTIN POWDER COMPANY, Cleveland, Ohio

• DOOLEY BROTHERS, Peoria,. Illinois

• SALEM TOOL COMPANY,

Salem, Ohio

• THE BUDA COMPANY,

Harvey, Illinois

|CIIALMA5TEH|

CENTRAL MINE EQUIPMENT CO.
V ST. IOUIS 8, MO. V \



Up From The Mine
ON A BELT CONVEYOR

The above belt conveyor is equipped with Stephens-Adamson
SACON carriers. The belt is 54 inches wide and 800 feet
long. Huge tonnages of run-of-lhe-iniiie coal are conveyed
on an incline from the bottom of the mine to the surface.
Stepbens-Adamson manufactures a complete line of handling
equpimenl for mines including conveyors of all types,
feeders, elevators, skip hoists, etc.
S-A has over 45 years of experience in the Material Handling
field and is fully qualified to recommend the correct handling
method and to furnish the exact equipment ngeded for low-
cost handling operations in your mine.

Write us for further information.

STEPHENS-ADAMSON
45 Ridgeway Ave. Aurora Illinois



CLARKSOH J)IQ$ those Tight

Comer Shots out PERFECTIY/

When undermining standing coal, the CLARKSON LOADER
really proves its outstanding superiority on "tight corner
shots". That's justone of its many exclusive features that ap
peals to coal mining engineers.

Added to this"corner shot" fcaturo is the advantage of
one operator handling all controls from one central point—
the entire operation being powered withone (50 h. p.) Motor.

Yes, you'll find it well worth your time to get alllhe facts
before you order any Loader.

1U CLARKSON MANUFACTURING CO.
NASHVILLE, ILLINOIS



Need New Equipment?-Replacements?
Order Irom McNALLY PITTSBURG

ROTARY DUMPS for use in mines
whoro large lumps make the use of
drop bottom, side, or end dump cars
prohibitive.

STOKER COAL CRUSHERS for final re
duction to screenings or stoker coal
sizes. Throo sizes: hoavy, standard,
and light duty.

MOTORIZED GATE
VALVES designed
specifically to over
come the abrasive
conditions found in
water systems in coal
washing plants.

CAR RETARDERS oporatod manually
or electrically. Uniquely designed tog
gle cable hook speeds up and saves
time in hook-up.

McNALLY-NORTON AUTOMATIC
WASHERS—Baum typo. Available In
various capacities and combinations.

6HAKER SCREENS.
Present design is tho
result of yoars of ong-
inooring screens exclu
sively for coal separa
tion. Evory installation
is built to special ordor.

M'NALLY* PITTSBURG
MANUFACTURERS OF EQUIPMENT TO MAKE COAL A BETTER FUEL '

McNALLY PITTSBURG MANUFACTURING CORPORATION
Through tho recent acquisition of The Morrow Manufacturing Company of Wellston, Ohio,
operating as a subsidiary, all facilities of both plants aro available to tin- coal Industry.



MANHATTAN ENGINEERED

RUBBER PRODUCTS
increase output with safety

Condor Patented Trolley Wire Guard, a flexible,
reinforced rubber skirt-covering, provides full
protection from live trolley wires. Economical,
easy to install and safe.

MANHATTAN Conveyor Belts arc made with
FLEXLASTICS* and specially designed Strength
Members to distribute load strain uniformly, and
cusbioncd to resist loading impact. Tougb cover
ing resists abrasion. Longitudinal and transverse
flexibility provides power-economy, traction and
easy trougbiug. Compensated to equalize ply
stresses over small pulleys. Mildew-proofed for
underground service. Made oil-proof for treated
coal. A type and size for every service.

Other Engineered MANHATTAN Rubber prod
ucts: Condor Mine Dusting, Condor Mine Suction
Hose without wire to avoid sparks and withstand
crushing; radio-active treated mildew-proof Fire
Hose, flat-folding and pressure tested; Sprinkler
Hose; Condor Homo-Flex Air Hose, flexible and
ligbtweigbt; Transmission and V-Belts for mine
fans; Asbestos Friction Material.

•The term FLEXLASTICS is on exclusive MANHATTAN
trade mark. Only MANHATTAN can make FLEXLASTICS.

MANHATTAN

Conveyor Belts

CONDOR

Trolley Wire
Guard

CONDOR

Mine Dusting Hose
Mine Suction Hose

CONDOR

Homo Flex

Air Hose

Fire Hose

Radio-Active

Mildew-Proof

CONDOR

Transmission and
V-Belts

;Raybestos-Manhattan. INC

MANHATTAN RUBBER DIVISION
1 OFFICES AND FACTORIES PASSAIC. NEW JERSEY

10



RED DIAMOND
EXPLOSIVES

DYNAMITE

GELATIN

PERMISSIBLE POWDER

"B" BLASTING POWDER

PELLET POWDER

BLASTING CAPS

ELECTRIC BLASTING CAPS

ELECTRIC SQUIBS

SAFETY FUSE

BLASTING ACCESSORIES

Austin Powder Company
. . . CLEVELAND . . .

OHIO

DISTRICT OFFICE: A. G. BARTLETT, REP.,
EVANSVILLE, IND. WEST FRANKFORT, ILL.

11



A/Atmtaiu/w^ CAR OPERATORS

TIMKEN BEARING EQUIPPED

MINE CARS

v Continued use of Timken
Tapered Roller Bearings in mine
cars over extended periods—
periods running into twenty years
—is conclusive proof of approval.
A thousand mine operators can't
be wrong.

You'll never know how right they
are until you, too, have experi
enced the savings and other ad
vantages made possible byTimken
Bearings in mine cars and other
mine equipment including electric
locomotives; skips; conveyors;
hoists; dumpers, etc.

Make up your mind now to spec
ify "Timken Bearing Equipped"
on your next order of mine
cars; make sure the trade-mark
"TIMKEN" is stamped on every
bearing you use.

TIMKEN
wired Toller 'bearihgs

THE TIMKEN ROLLER

COMPANY, CANTON

12

BEARING

6, OHIO



without added cost

You get increased production, economic utili
zation of power and lower maintenance and
repair by installing 1-T-E Sectionalizing Circuit
Breakers. Along with these features, you get
safety—at no extra cost. I-T-E Sectionalizing
Circuit Breakersgive increased safety from mine
(ires caused by electrical disturbances. When
overloads or shorts occur, they automatically
open—separating sub-stations—and reclose only
when line conditions return to normal.

Get safety as a bonus—not an extra expense.
Send today, for Bulletin 2503 describing this
equipment, to I-T-E Circuit Breaker Company,
19th and Hamilton Streets, Philadelphia 30, Pa.

SECTIONALIZING

SWITCHGEAR

13



GEM CO Tru-Blu Tools
£* lop* in TONNAGE and ECONOMY
THE QUALITY MINING TOOLS THAT

ENABLE YOU TO MEET CURRENT

PRODUCTION QUOTAS AT THE LOWEST

POSSIBLE COST PER TON

A t
J1 "^^

*f-
•

s

' ••

I *1^v

TO SERVE YOU EVEN BET-

TER WE HAVE ENLARGED

OUR PLANT AND OUR AC
TIVITIES. We are now able

lo supply you betler and
quicker than ever beforo.
Same high standards of
quality, workmanship, ma
terial, and engineering. Get
full details on the per
formance of "GEMCO TRU-

BLU" mining tools and
their ability to reduce your
costs.

C-J

Here are a few of those "Miners' Help
ers" to cut your cost per ton of coal
mined: RAIL PUNCHES, RAIL BENDERS
(with "Friction Fighter" thrust bearings)
Rail Levelers, Rerailers, Carstops, De-
railers, Mine Jacks, Grease Guns, Spike
Bars, Car Movers, Mine Cars & Wheels,
Special Combination Tools, Key-seaters.
TRACK-gauges, levels, spot boards,
drills, tie tongs, rail tongs, spike mauls,
chisels, claw bars, tie plates, rail clamps,
rail saws, tamping bars, lining bars,
wrenches, bolts, spikes. All sizes of

rails, track fittings & supplies, repair
parts, "Friction Fighter" Oils & Greases,
etc. We have open capacity for your
requirements in grey iron, steel and non-
ferrous castings; forgings, and produc
tion machining work. Government ap
proved Dealers — All W.A.A. Surplus
items—We can help you get any items
of surplus you require. WRITE US FOR
FULL DATA AND A COPY OF OUR LAT

EST CATALOG. SEND FOR DATA ON

DISTRIBUTOR'S FRANCHISE. SEE YOUR
JOBBER FOR IMMEDIATE DELIVERY.

GIBRALTAR
EQUIPMENT & MANUFACTURING CO.

THE PORTABLE MINING TOOL AND EQUIPMENT PEOPLE

ALTON, ILLINOIS, U. S. A. PHONE 3-8514

14



A Sturdy Rope for Tough Jobs
"HERCULES" (Red-Strand) Wire Rope is designed
and manufactured to do today's more difficult jobs . . .
better . . . safer . . . more economically. Properly
selected materials, plus long experience and advanced
manufacturing methods are the factors which add up
to its plus value.

You can depend on "HERCULES" for consistent top
flight performance. In order to he suitable for all
conditions, it is made in both Round Strand and Flat
tened Strand constructions in either the Preformed or
Non-Preformed type. We shall be glad to help you
select the right construction for your particular work.

Important: While a Preformed Wire Rope makes for easier
handling and smoother spooling under all conditions, it is
particularly efficient for Mining Machine ropes, Scraper and
Slusher ropes and for Car Puller or Retarder ropes.

Made Only By

A. LESCIIEN & SONS ROPE COMPANY
Wire Rope Makers — Established 1857

5909 Kennerly Avenue, St. Louis 12, Mo.
NEW YORK - CHICAGO - DENVER - SAN FRANCISCO - PORTLAND - SEATTLE

13



Serving the Coal Industry
for 30 Years

Back in 1917, Bituminous Casualty Corporation pioneered in
providing mine operators with Workmen's Compensation
Insurance at fair, equitable rates. This was possible mainly
through the work of the

BITUMINOUS SAFETY ENGINEERS

By developing, teaching and instituting better safety measures
accidents were prevented, lives were saved and the severity of
injuries reduced. The resulting savings in man-hours also helped
to lower production costs.
The work of Bituminous Safety Engineers is never-ending. In
both the laboratory and in the held they strive constantly to
achieve new "highs" in the safety records of the mines they
serve. Thus, this company's well-known slogan, "SECURITY
WITH SERVICE" is, in truth, a working pledge to every
Bituminous policyholder.

SPECIALISTS IN WORKMEN'S COMPENSATION

FOR COAL MINES

Ml II Nl 01US
CORPORATION

ROCK ISLAND tHS ILLINOIS

ASSETS OVER $16,000,000

16



MINE MORE WITH WHEAT
THE^&W&a&fc? CAP LAMP

It is a proven fact that light and productivity go
hand in hand. Especially is this true underground
where more and better light always means more and
betterproduction—witha far greater margin ofsafety.

Wheat, the approved cap lamp can actually reduce
fatigue, lower the accident rate and raise the output
level as much as 20 fo per man day! Even at the end
of the shift Wheat remains bright and maintains
more than 80'/" of its initial efficiency.

Because these are dollar-producing facts that no
mine owner or operator can afford to ignore, it will
pay you to investigate Wheat—the productive cap
lamp—now.

WHEAT
GIVES YOU THESE

CXCLUSIVC

BENEFITS

1. 20<£ Brighter light at
working face.

2. Compact, lightweight,
balanced, etreamlincd.

3. Steady, dependable
light; 80<£ efficient at
the end of shift.

4. Kmcrgency bulb means
miner is never in the
dark.

5. Simple,fool-proof, self-
service charging sys
tem— battery charged
through headpiece and
cord of lamp.

KOEHIER — THE FIRST LAMP APPROVED BY THE U.S. BUREAU OF MINES

W\tfe he/ay—
WHEAT LAMP

SALES CO.
1501 Kanowho Volky llrfg.

ChartaitoK W. Vo.

MANUFACTURED , BY ^^"m.
K0EHLERMFG.C0. M"

MARLBORO, MASS. ||ii;|

SPECIALISTS IN MINE LIGHTING j£|
FOR MORE THAN 30 YEARS •"'"•l;°™""'

17
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I. C. IOC*MIHt CO, HO.

H. C WHICH i CO.

Ot&WM 1 101, IIB.
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ROCK DUST

(lock jbud
Not only meets but exceeds
Quality Requirements Specified
by the U. S. Govt, and Dept. of
Mines and Minerals, State of III.

COLUMBIA ROCK DUST HAS THE

LOWEST SILICA CONTENT PRODUCED

IN THE STATE OF ILLINOIS

PRODUCED AT VALMEYER, ILLINOIS

Solely by

COLUMBIA QUARRY COMPANY
1612 Syndicate Trust Bldg.

ST. LOUIS, 1 MO.



OVER 600,000

EDISON ELECTRIC CAP LAMPS

. • « <;nte Production

Year after year, the outstanding advantages of Edison Electric Cap
Lamps serve more miners with better safety . . . more mines with
improved production, lowered compensation costs, higher overall
efficiency. The dominant Edison advantages of more effective light,
unfailingly dependable operation and unequalled long life in service
are basic reasons for the popularity of this famous Electric Cap
Lamp . . . worn in company with the M.S.A. Comfo Cap to complete

the finer personal protection that keeps men sujer on the job!

MINE SAFETY APPLIANCES COMPANY
BRADDOCK, THOMAS AND MEADE STREETS • PITTSBURGH 8, PA.

District Repratentatives in Principal Citlas

In Canada, MINE SAFETY APPLIANCES COMPANY OF CANADA, Limited
TORONTO . . . MONTREAL. . . CALOARY . . .VANCOUVER . . .NEW OlASOOW, N.S.

19
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SERVING THE MINING INDUSTRY

Since 7863

©y^LOTY

THE WATT CAR & WHEEL COMPANY

BARNESVILLE, OHIO

District Sales Agents

B. E. SCHONTHAL & CO., INC.

28 East Jackson Boulevard

Chicago 4, Illinois

21
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VERTICAL SHAFT HOIST ROPES (Single
Layer on Drum)

%" to 2" Dia. 6 x 19 Filler Plow
or Perfection Hemp Center "LAY-
RITE" (Sometimes Lang Lay)

VERTICAL SHAFT HOIST ROPES (Multiple
Layers on Drum)

%" to l'/4" Dia. 6 x 19 Seale Plow

or Perfection Hemp Center "LAY-
RITE"

MINING MACHINE ROPES (For Jeffrey,
Goodman, Sullivan, Motherwell, etc.)

Pull Rope—%" or %" Dia. 6 x 37
Plow or Perfection IWRC "LAY-

RITE"

Tail Rope—14" Dia. 6x19 Filler
Plow or Perfection IWRC "LAY-

RITE"

HAULAGES

W to lYs" Dia. 6x7 Plow or Per

fection Hemp Center Lang Lay
"LAYRITE"

CAR RETARDERS

H" and Va" Dia. 6x19 Filler Plow
or Perfection IWRC "LAYRITE"

CAR PULLERS OR CAR SPOTTERS

14" to W Dia. 6 x 19 Seale Plow
IWRC "LAYRITE"

PORTABLE DRILLING MACHINES

%" to Vi" 6 x 19 Warrington Mild
Plow Hemp Center Left Lay or
Right Lay

SCRAPERS OR SLUSHERS

%" to %" Dia. 6x19 Seale Plow
Hemp Center or IWRC "LAY
RITE"

Vt" to 114" Dia. 6 x 19 Seale Plow

IWRC "LAYRITE"

CONVEYORS—DISC OR BUTTON (As
Jeffrey, Roberts & Schaefer, etc.)

%" to VA" Dia. 6 x 19 Seale Plow

or Perfection IWRC-Strands Al

ternate Right Lay and Left Lay
"LAYRITE"

CRAB WINCH HOIST

W to 14" Dia. 6x19 Filler Plow
Hemp Center "LAYRITE"

ROOM HOISTS

Va" to W Dia. 6 x 19 Seale Plow
Hemp Center "LAYRITE"

ROCK DUMP HAULAGES

%" to %" Dia. 6x19 Seale Plow
Hemp Center "LAYRITE"

Upson-Walton also manufactures tho most -

complete lino of BRATTICE
Eltobllshed

THE UPSON-WALTON COMPANY
7/to«/ac6mu of Kline Se/le. Kline &/U "PuUh^a, laeOe ZWj

MAIN OFMCIS AND FACIOAn CUVIIAND 11, OHIO

rood Street 737 W. Von Buren Street 341 Oliver Building
•» York 4 Chleogo 7 Pltltburgh 33

22



. MANUFACTURERS

of

TROLLEY LINE MATERIAL

MINE CAR HITCHINGS

and

TRACK

SPECIALTIES

for

COAL MINES

DUQUESNE
MINE SUPPLY COMPANY

— PITTSBURGH —



MINER
DRAFT and BUFFER GEARS
Mine car haulage costs can he definitely reduced by the use of Miner Draft
and Buffer Gears. These devices should be specified for your cars because
chey 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

I. You Specify

ME TALE X
For Structural Steel Painting

and

KRO-MA-LAC
For Insulation of All Types of Electrical Windings

II. We Satisfy

HOCKADAY PAINT COMPANY
166 W. Jackson Blvd. Chicago, Illinois

'24



ROEBLING

fi&t Mining

WIRE ROPE & FITTINGS

ELECTRICAL WIRE & CABLE

WIRE SCREEN

JOHN A. ROEBLING'S SONS COMPANY

Trenton, New Jersey
Chicago Branch

5525 W. Roosevelt Road

Chicago Line — Crawford 6400
Suburban Line — Olympic 6600

Teletype (TWX) — Cicero 1209

25
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BETHLEHEM PRODUCTS

for the Mining Industry
J

Prefabricated Track

Every item for a complete mine-track
set-up. After studying a blueprint or
sketch of your layout, Bethlehem will
figure the trackwork, cut the rails to
length and precurve them in its own
plant, and ship the entire outfit ready
to assemble—rails, steel ties, switches,
switch stands, turnouts, frogs, guard
rails, joints, bolts, etc. A prefabricated
track job saves installation time, cuts
maintenance costs, reduces derail
ments.

Steel Ties

Bethlehem ties are made in a wide
range of sizes and weights to suit in
dividual conditions. Slip them under the
rails, tap the clips into place with a ham
mer . . . that's all there is to it. No
gaging, no spiking. Removal is just as
easy. Install them for long-range
economy; they outlast several sets of
wooden ties and save maintenance too.

Wire Rope

For shafts, slope operations, incline
planes, machine feeds, slusher hoists,
conveyors, dragline excavators, power
shovels. Bethlehem wire rope is avail
able in all standard grades, sizes, and
constructions, either preformed (Form-
Set) or non-preformed.

Also recommended is the Bethlehem
Lay-Lock Safety Clamp for shaft
hoists. This device is bolted to the
hoist rope several feet above the cage.
Heavy chains connect the clamp to the
cage so that, in case of rope failure at
the socket, the cage is prevented from
dropping.

Hollow Drill Steel

Fatigue-resisting drill steel—equally
suitable for forged-on bits or threaded
rods used with detachable bits. Easy to
make up and heat-treat. The smooth,
round, well-centered hole speeds up
drilling by providing easy passage for
air or water. Standard lengths, 17 to
25 feet.

Solid Drill Steel

An all-purpose carbon tool steel for
general blacksmithing tools, chisels,
drills, pinch bars, etc.

• • BtTHIlEHEM
STEEL

• •

OTHER BETHLEHEM PRODUCTS FOR MINES
MINE CARS • WHEEIS AND AXIES • TOOL STEELS • BOLTS, NUTS,
RIVETS, AND SPIKES • WIRE NAILS • HOT.ROLLED SHEETS • GALVANIZED
STEEL ROOFING AND SIDING • PIPE • FABRICATED STRUCTURES
• PLATES • MAYARI R ( H I G H - STRE NGTH, LOW-ALLOY STEEll
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"V ISTREETER-AMET COMPANY
(5-P\ 11

lACCURACYI

4105 NORTH RAVENSWOOD AVENUE CHICAGO, ILLINOIS

Tint the weight—weigh cars in
lotion—for speed and accuracy

Automatic Weighers by the orig
inators of Weight Recorders

Visual Weiqht print—last three
weights always visible

Printod Record: Eliminates guess work and
human errors. The record can bo on either tape
or tickets available for filing. On tipple ma
chines, tho weights of the last three loads are
both visiblo and accessible for additional nota
tions. Tho printing function is automatically
actuated.

Beam: A beam with graduated bar, slide and
countor-poise weights is connected directly to
the scale lovers. By its movoment tho type-wheel
and indicator are positioned.

Tampor-Proof: This is a special feature used
by oporators who have uniform tare weights.
After the tare has been set off, the Tamper-
Proof housing is locked and sealed. The net
weight is automatically printed.

Automatic weighing, recordod woights, and
lotion weighing provide the fastost, most accu-
ito, least costly weighing mothod for mines.
)ur Recorders have boon usod by' industry
iroughout the world to provido an officiont
eighing sorvico sinco 1888. Our lino includes
5 models. Strooter-Amot's mino lino of Record-
rs can bo easily attached to existing scales or
istalled comploto with scalo levers. By a simple
laneuver these machines can bo converted into
and weighers instantaneously—an advantago in
rsting tho woighing mechanism against the
ecorder. ... an advantago in labor or pro-
uction control when authenticating tho woigh-
g performance bocomes nocossary. Tho sav-
gs effected by printed woights and automatic
eighing moro than pays for this oquipmont in
eight accuracy, speed and docreasod work.

AUTOMATIC RECORDER FOR

SHAFT MINES

TYPE MT-14. In tho tipple or at tho bottom
f tho mino shaft, Typo MT-14 can bo attachod
i the weigh hoppor undor a rotary or cross-
/er dump. On a mino track scalo it woighs
loving cars couplod in train or singly at prac-
cal spoeds. Motion woighing not only incroasos
oighing spood many timos but savos wear and
aintenance of rolling stock and woighing
quipment. Vibration of a tipplo doos not affoct
io accuracy of this machine

Printing Mechanism: Can tako abuso, is sim-
lo to maintain, and tho mechanism is readily
ceessiblo through front or roar doors.

TypeMT- 14

Automatic Recorder

MINE TRACK AND MOTOR

TRUCK WEIGHER

TYPE W. This sturdy scale is ideal for mine
uso. Combined with Type MT-14 the best pos
sible motion woighing results will be obtained
bocauso proper concentration of mass has boon

considorod in the design for this purpose With
Typo B, it asusros a fast, accurate motor truck
woighor. Sustainod accuracy is assured by its
special 3-point dosign—pivots at right angles to
traffic; no woighbridgo overhang; and a long
"fulcrum distanco". Each scale is assomblod
and tcstod at tho factory. It can bo furnished
with woigh beam.

FIELD ENGINEERING SERVICE

Tako advantage of our free Field Engineer
Sorvico. Lot these experienced engineers tell
you how you can savo time and money with
Automatic Recorders. Call on us for estimate
ropairing or survoy of woighing operations.
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STRANGE

BEDFELLOWS

Liquid Soap and Corrosion-Proof Paint? Certainly not! —Our
laboratory specializes in problems of the coal industry. Here are
problems we've already solved:

AVERTEX
CORROSION-PROOF

PAINT
Positively prevents rust with

amazing durability.

LIQUID SOAPS
Pure Cocoanuf Oil Base for rich suds

In hard wafer/

• SO-WHITE — a speedy powdered, non-caust/c hand cleanser.

• OZO-NAPTHOL—antiseptic, disinfectant and deodorant for wash

houses.

H. KIRK WHITE & CO.

Manufacturing Chemists

OCONOMOWOC WISCONSIN
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Prefabricated Track

THE MODERN ANSWER

TO HIGH TRACK COSTS

Prefabricated Track, in which
"West Virginia" has specialized
and pioneered, is today easily laid
because of minimum number of
parts, labor saving fastenings, and
reversible universal turnout.

Shown in illustration is a

standard "West Virginia"
steel turnout and part of typ
ical mine layout. We design
layout to suit you needs.

A prefabricated track system uses
very little more material than the
usual track system. At a reasonable
cost all rail is purchased, bent,
curved, and cut to length with
attached fastenings. All parts are
economically fabricated at our
plant. Especially in time of high
labor cost is the labor saving that
this trackwork makes important
to you.

[ Mnfi?
SINGLE ROTARY CLIP TIES
ON ALL STR. TRACK,

£2 $L-

STANDARD STR. STOCK RAIL 2A'-0" -LONG,
MARKED 'V, FOR R.H. OR L.H. TURNOUTS.,

S , S =fi=-i-

STANDARD CURVED STOCK RAIL 20'-6l' LONG, MARKED *TR"
FOR R.H. TURNOUTS, MARKED *TL* FOR L.H. TURNOUTS

WEST VIRGINIA STEEL & MFG. CO.
FORMERLY THE WEST VIRGINIA RAIL CO.

HUNTINGTON, WEST VIRGINIA

29
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Have you considered
changing over to

DROP-BOTTOM CARS?

M»dedorn mining methods require rapid transportation of

coal betwoon tho loading point and the tipple. Vital time

which can be saved in coal haulage is of utmost importance.

You'll find that "changing over" to Q.CS, Drop-Bottom Cars

will increase your production by speeding-up your trans
portation system. Your loading efficiency will be groater and
your haulage costs por ton will be less!

The new Q.C.f. drop-bottom cars rolling from our production
lino today are strictly modern in every detail, with an abun
dance of structural strongth, ruggednoss and built-in ability
to "take it"!

The strong, husky, doors are "lubricated" for smooth positivo
action and protection against corrosion —the double-action,

heavy duty, spring bumpers absorb those sovero draft and
buffing shocks. The smooth car interior permits coal to unload
easily—tho welded end sill members and other fcaturos which

are provided make these cars a real buy!

Ask our Sales Representatives about the possibilities of
"changing over" your mine to Q.C.f! Drop-Bottom Cars!

AMERICAN CAR AND FOUNDRY COMPANY
New York • Chicago • St. Loafs • Cleveland • Washington, D. C.
Philadelphia • Piltiburg' • Huntington, W. Vo. • Berwick, Po.

MINE CARS



LL

•Kit** I

•

OAL PRODUCERS

ATTENTION!

*s

tell an important story about coal prepara

tion. Adequate preparation means accurate

sizing, efficient cleaning and makes your

coal worth more.

Bring your methods up to date — Lower

your costs and improve your product

Here's where R and S come in—a sea

soned organization of engineers skilled in

designing and erecting modern coal prep

aration plants, or modernizing existing ones.

A practical suggestion, that will not obli

gate you, is to have Roberts and Schaefer
survey your plant and submit a recommen

dation. Make a good start by writing us for

the literature shown here.

ROBERTS and SCHAEFER CO.
307 North Michigan Avenue, Chicago

2221 OliverBuilding •*• °- Box 52? .,.
PITTSBURGH 22. PA. ^ •• HUNTINGTON. W. VA.



CINCINNATI CHAINS AND BIT

OUT-PERFORM ALL OTHERS.

DUPLEX CHAIN

The Cincinnati Duplex Chain as well as the Cin
cinnati Standard Chain is engineered for a minimum
of power consumption and a maximum life.

Cincinnati Chains, made oF the Finest alloy steel,
are engineered to place wear and tear on inex
pensive easily replaceable parts.

Cincinnati Chains because oF superior design, en
gineering and metallurgical perfection require a
minimum oF servicing

The Cincinnati double-ended reversible Duplex
Bit greatly reduces bit setting time. Duplex Bits
are Firmly locked into chain avoiding loss of bits
and loss of time.

Cincinnati Duplex Bit eliminates sharpening opera
tions and out-cuts ordinary Mine Sharpened Bits
from 2 to 6 times per point.

Hardened Eccentric Pin

putt Joint wear between
pin end inicrt . . . docln't
turn in block. With re

placement of pin and in
sert the Joint ll like new.

Alloy Steel, heal treated
Rivet holds bearing pin
against longitudinal dis
placement. Easily re
moved.

Easily replaced, hard
alloy steel Connects
sert gives fresh fron
factory Joint aceurac
worn connector.

CINCINNATI MIN
MACHINERY CD.

2980 SPRING GROVE AVI
CINCINNATI, 0HI



JOY LOADING MACHINES

Joy makes Iwo loading machines suitable for

low vein work. The 1 2-Bu is rated at

per minute and is designed primarily for
very thin seoms, since its total height is 28".

The 14-Bu is a high production, low vein

machine with on approximate capacity of 5

tons a minute. Heights .. . 3016", 33"or 35".

High seam operations can use the high ton

nage producing, low cost features of three

other Joy looders, depending upon condi

tions. The 8-Bu is primarily for narrow places

[56" wide), but has a capacity of I '/: tons

per minute. The 7-Bu is a 48" seam machine;
while the 1 1-Bu is the real tonnage mover for

60" seams, as its capacity is 5 tons per minute.

Especially useful for driving development

headings when top or bottom must be taken.

This loader fills cars to capacity without con

veyor belt or hand shovel for spreading

rock in car.

11-BU

LOADER

SULLIVAN

LOHITE

SCRAPER

LOADER

for high seams

for removing
rock and

overburden



MINING EQUIPMENT MOVES

SULLIVAN CUTTING MACHINES

**• A

SULLIVAN 10-RU

Trackless Cutting Machine
Designed specifically for trackless mining, this versa

tile machine will top cut, middle cut, bottom cut and

shear. Horizontal cuts made from 5" below floor

level to 7Vi' above bottom. Hydraulic sleering,

short wheel base and ability to turn sharp corners

is incorporated in this cost-saving unit.

SULLIVAN 7-AU

Track Cutting Machine

LlCfMfd uixto iKc patrnu to E C. Morgan
No'i 1,706.961 1.706.962-1.707,132 -nd 1.953.325

licrmrd UNCI »1»f (MUffll 10 t. C. Megan Noi
1,706.961-1.706.062-1.707.132-1,953.325-1,953.326

With its long reach, this machine will cut and shear

room necks from straight track, making two cuts

with one laying of track. Universal cutting positions,

and its ability to keep approximately a square

face and straight rib, aid faster mechanical loading.

SHORTWALL CUTTERS

Lowest cutter in its power range that discharges

cuttings to the rear is the l l -B. It is one of three

Sullivan shortwall models, this one designed

SULLIVAN 11-B

Shortwall

primarily for conveyor mining. The 7-B has a

greater cutting capacity for heavy duty work

. . . while the 5B-1 is engineered for light duty.

SULMET COAL CUTTER BITS

with Tungsten Carbide insert for lasting sharpness

Sulmct bits have a cutting life many times greater by

actual test than the hardest alloy steel bit. They con

sume less power when cutting; retain cutting edge

longer; give more footage with less bit changing.

Consult a Joy Engineer for "^fe£ %&Z&? *%&&,



rONNAGE FAST... of Low Cosf

JOY SHUTTLE CARS

32" JOY
6-SC FOUR

WHEEL

' DRIVE

42"SHUTTLE

l CAR

for low seams

One of Ihe several variations of the Joy Shuttle

Car used in low seam operations. Makes 90° turns

easily; has hydraulic steering; low, wide loading

end; 3 ton capacity;cable reel power only. Other 32'

models available with cable reel or battery power.

for high seams

There's rapid and economical handling of coal

from loader to main haulage system in average

height coal with this 42' car. Regular and hydraulic

steering; two or four wheel drive; high or low

loading and discharge ends are features of the

various models in this size (including the 5-SC). Will

haul 5 to 8 tons, depending upon model.

e Joy 60E is an extra-large capacity Shuttle Car engineered for use in ore mines and very high coal seam operations.

LA-DEL MINE VENTILATION FANS

featuring Vane-Axial Flow Aerodynamics

Pioneered by La-Del, these fans increase ven

tilating efficiency and reduce power costs in

many mines. Adjustable pitch propeller blades,

plus rigid straightening vanes, permit uniformly

fast air flow without turbulence. • Portable

blowers come in two sizes for use with 8 and

12" diameter tubing . . . produce 25% *° ^0

more air volume with much lower weight.

v_

1 H.P. PORTABLE TUBING BLOWER

&/tee*t£'



tavutaye fa&t at Cacv co4t
JOY AND LA-DEL CONVEYORS

Belt types

TROUGHED BELT CONVEYORS

Two series of belt conveyor designs are available . . . each

engineered for the particular type job demanded of it.
La-Del Belt Conveyors feature low belt tension; low power

consumption;positive belt alignment withoutguides; scaled-
for-life bearings on idlers. Joy Bell Conveyors have inverted

steel trough pans that rigidly support return idlers and

protect belt; low power consumption; sealed-for-life ball or

tapered roller bearings. Both designs furnished in sizes to
meet power demands, depending upon length, gradient,

tonnage, etc.

CHAIN CONVEYORS

For underground use where severe grades are met, Joy

and La-Del Chain Conveyors are available in a variety of Chd/H f VDGS
sizes and powers for face loading, room and gathering work.

Cushion-Drive

SHAKER CONVEYORS

La-Del Shaker Conveyors will move coal in inclines up to

I5%over rolling and dipping mine bottoms without spilling. Shdlcer f VDG5
Cushion Stroke reduces shock loads on all parts, adds

greatly to life of each unit.

'THE WORLD'S MOST COMPLETE LINE OF MODERN MINING EQUIPMENT'



/IERKAN CABLE

FOR EVERY JOB..

tru-lay Preformed saves time. Yes, this rope saves

time—the most vital commodity in industry, the most

important factor in 'winning the war.

tru-lay saves time by reducing the number of shut

downs for replacement. That's because it.lasts longer.

It also saves replacement time because it's more

flexible and easier to handle. You don't have to seize

the ends of tru-lay Preformed.

It saves time because it's safer. Broken crown

wires in tru-lay lie flat. They don't wicker out to jab

hands and cause infection.

All these and many other advantages of tru-lay

come from its being perfectly preformed.

AMERICAN CABLE DIVISION
Wllket-Barre, Pa., Atlanta, Chicago, Denver, Dolroit, Houtton, Los Angeles,
New York, Philadelphia, Pittsburgh, Portland, San Francisco, Tacoma

AMERICAN CHAIN & CABLE COMPANY, Inc.
BRIDGEPORT, CONNECTICUT

|lK ESSENTIAL PRODUCTS -IRU-UY Aircraft, Automotive, and Indullriol Controli-TRU-LOC Aircrall Terminal, •AMERICAN CABLE Wire Rope •
3j* TRU -STOP Brole, •AMERICAN Choln •WEED Tiro Chain, •ACCO Mallooblo Coiling, •CAMPBELL Culling Machine! •FORD Hoilll, Trolley,•
f>9\ HAZARD Wire Rope • MANLEY Auto Service Equipment • MARYLAND Bolts and Null • OWEN Springs' • PAGE Fence, Shaped Wire,

* Welding Wire •READING-PRATT &CADY Vol.ei •READING Steel Calling! •WRIGHT Hoiili, Cranol •WHSON"Rocl<weU" Hardneli Teller,
In Business for Your Safely



HANDLE ALL TYPES OF COAL
EFFICIENTLY With These-

«BM»

5r p'-;>" oS£-'»S^t • -t5
^TOFORFU,,, '"'""""or

POSITIVE
STROKE

ADJUSTMENTS

FULL
FLOATING

PRODUCTIVE EQUIPMENT CORP.
2926-28 West Lake Street CHICAGO, Illinois



AR-MOORED* TIES

OR WORKING SECTIONS

nbine the advantages and utility of both treated
id and steel in one unit. Ar-Moored* Ties con-

of factory assembled Koppers pressure-creosoted
id bases and Bethlehem Steel mine ties. The rails

held by movable clips instead of spikes so that
Moored* Ties may be recovered and relaid
eatedly, without spike killing, when mine sections

worked out. Ar-Moored* Tie3 are rugged,
pable and may be used many times as the
ing of coal progresses.

R-MOORED* SWITCHTIE^
FOR TURN-OUT§y

Moored * Switch Ties help to gear your haulage
em to modern, high-speed mechanized mining
ds. Clips eliminate any need for gauge rods or
orks when track is laid; track gauge i3 maintained
itively and permanently. Wood base helps to "an-
r" track, preserve alignment, eliminate accidents
injuries. Pressure-treatment of base gives depend-

3 protection against decay. Ask for Bulletin G-25.

KESSURE-CREOSOTED WOOD TIES)
FOR MAIN HAULAGEWAYS,

;ay is one of tho major causes of tie failures in
n haulageways, and many mines obtain only
ie or four years service from untreated (hard-
id) ties. Pressure-treatment gives dependable
lection against early failures, and tie life of 20
rs and over is being obtained from Koppers
fed ties. Careful records kept by one large user
wed a saving of over $3.00 per tie during the first
/ear period. Ask for Bulletin G-12.
"tada Mark)

K
KOPPERS PRESSURE-TREATED WOOD '

KOPPERS COMPANY, INC. • PITTSBURGH 19, PA.



BEARINGS SERVICE COMPANY
MARION. ILL. • 111 S. Market St. • Phone 184

EVANSVILLE. IND. • 9 N. W. First St. • Phone 3-5461

MADISONVILLE. KY. • 57 W. Center St. • Phone 1139

Authorized Factory Distributors

tor

SKF TIMKEN HYATT

MRC NEW DEPARTURE NORMA-HOFFMANN

DODGE-TIMKEN SHAFER ROLLWAY

NORMA-HOFFMANN Motor End Bells

WICKW1RE SPENCER Wire Rope WHITNEY Loader Chain

V-Bclt Drives JEFFREY Conveyor Chain

Serving the Southern Illinois, Southern Indiana and
Western Kentucky Coal Fields

Complete Mine Stocks at all points

« 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

r Equitable Powder Mfg. Company
EAST ALTON, ILLINOIS
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Gooomnn bugduster
Controls Shortwall Cuttings

THERE IS NO DUST

HAND SHOVELING IS ELIMINATED

KERF IS KEPT CLEAN

From suniping to finished cut the Bugduster automatically
collects the slack as it is discharged and forces it into the
bottom of the pile that forms at the rear and side of the
machine.

The Bugduster can be
attached to any Goodman

Type 512 Shortwall

Gooomnn mnnuFnauRinG compnnv
Chicago 9, Illinois

41
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"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 be cleaned and dried.

Both at the lowest ultimate cost.

CENTRIFUGAL & MECHANICAL INDUSTRIES,
INCORPORATED

3600 South 2nd St. St. Louis 18, Mo.

BBS 3-3619

Central Iron and Metal Co.
SPRINGFIELD ILLINOIS

COMPLETE LINE OF MINER'S SUPPLIES

DISMANTLING

of COAL MINES

WE BUY AND SELL USED COAL MINE EQUIPMENT
RAILS — BEAMS — CHANNELS

42



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

43



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 6716

HELWIG COMPANY

Manufacturers of

TW"5-

CARBON PRODUCTS

CARBON BRUSHES, CARBON CONTACTS

WELDING CARBONS

•

HELWIG COMPANY
2544 N. 30TH STREET MILWAUKEE 10, WISCONSIN

U



ti6affee/rjp/wfofifo/r /troiwif
Behind the big job in every mine—getting out the coal—are
many specific jobs. Lubrication jobs. And you know that
picking the right lubricant for each of those jobs has a lot to
do with the smooth operation of your mine, keeping equip
ment in operation, avoiding delays (even shut downs) for
equipment repairs.

That's why you'll welcome a chance to talk to a Marathon
Mine Lubrication Engineer. He has a complete line of Mara
thon Mine Lubricants job-rated for every assignment, includ
ing the toughest, most complex in your mine. He has the
full benefit of Marathon research, which is coordinated with
developments in mining machinery, creating and compounding
every type of lubricant needed to keep shaft and strip mining
operations running smoothly, profitably. For full information,
write, wire or phone The Ohio Oil Company.

THE OHIO OIL CO.
A complete line of lubriconli for all mining equipment

General Offices: Findlay, Ohio. District Offices: Robinson, IN., Indianapolis, Ind., Louisville, Ky.

PRODUCERS OF PETROLEUM Si 1 N C E 18 8 7
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Hotel Abraham Lincoln
Springfield, Illinois

Welcomes

the

ILLINOIS MINING INSTITUTE

4G



EVERY TYPE OF

GOODYEAR INDUSTRIAL RUBBER PRODUCT

FOR THE COAL MINE

Authorized Distributors

GOODYEAR COAL-FLO MILDEW PROOF

CONVEYOR BELT

Many Thousands of Feet in Service

WE MAKE ANY TYPE CONVEYOR BELT ENDLESS ON THE JOB

GOODYEAR DIAMOND SPLICE BY

GOODYEAR TRAINED VULCANIZERS

QUICK SERVICE ANY WIDTH. LATEST HEINTZ ELECTRIC EQUIPMENT

Goodyear V-Belts — Water Discharge and Suction Hose

Air Hose — Steam Hose — All Other Types of Hose

WORTHINGTON QUICK DETACHABLE V-BELT SHEAVES

EASY ON — EASY OFF • COST NO MORE

Stock Shipments in Most Cases

WORTHINGTON

MUITI*.DRIVE
•.••oo/trAB,4y

-w^"-

OBERJUERGE RUBBER DISTRIBUTING CO.
N.W. Corner Third & Walnut Streets

GArfield 0180 St. Louis 2. Mo.
ON THE RIVER FRONT

47



Kennedy Webster Electric Co.
300 West Adams Street

Chicago 6, Illinois
Phone Franklin 1155

Watertite Sockets

Electric Supplies for Mines

Kenster Friction Tape

Mazda Lamps and Reflectors

Trico Renewal Fuses

BEARINGS
BALL ROLLER

POWER TRANSMISSION EQUIPMENT

Authorized Factory Distributors
tor

NEW DEPARTURE SKF TIMKEN
ROLLWAY HYATT NORMA-HOFFMANN
SIIAFER MRC DODGE-TIMKEN

NORMA-HOFFMANN Motor End Bells
GATES V-Bclts WHITNEY Loader Chain
JEFFREY Conveyor Chain WICKWIRE SPENCER Wire Rope

ILLINOIS BEARING COMPANY
PEORIA • 513 Franklin Street • Phone 4-3106
DECATUR • 614 E. Eldorado Street • Phone 3-3471

Serving the Central Illinois Coal Fields
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Nbpprene Arm or
b—**t—« u

AW

SIMPLEX-TIREX

Flexible electric cords and cables with

Buna S insulation and Neoprene sheath

for

MINING MACHINES

LOCOMOTIVES

LOADERS

SHOVELS

DRILLS

PUMPS

TELEPHONES

SimplexIre&CableS
CAMBRIDGE 39. MASSACHUSETTS

CHICAGO OFFICE, 564 West Monroe St.. Chicago 6, III.

•19



BLACK DIAMOND PERMISSIBLES

and GOLD MEDAL EXPLOSIVES

for the

Mining Trade

ILLINOIS POWDER MFG. CO.

PIERCE BLDG., ST. LOUIS 2 , MISSOURI

The Mark — "LEETONM"

On mine drills and tools is your assurance of quality. For over a third
of a century our efforts have been to produce quality products that would
satisfactorily Borve the user. Our constant growth has provon our policy
to be right.

Complete Line ol Hand Drills. Submit us your inquiries for various sizos
of augers with solid or tube centers with welded or solid spirals or twists.
Drill Bits. Thread Bars and Sockets for Electric Coal Drills. We may help
you reduce Production costs.
For purchasing agents and those interested in production, our catalog Is
froe for tho asking.

Where thero is efficient management of coal, clay or molal mines there
you will find Loetonia Drills and Tools. If you want tho best, then just
say to your source of supply, these drills and tools muBt be LEETONIA
BRAND. Wo will appreciate your patronage.

THE LEETONIA TOOL CO.
Leetonia, Ohio - U. S. A.

BO
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MANUFACTURERS

SINCE 1863

• Chilled cast iron

wheels that embody

every fine PHILLIPS tradition

of performance and durability

—plus Timken Tapered Roller

Bearings. Can be furnished

complete with Bearings, Axles,

and Journal Boxes.

(do The Following Mine Equipment:

Modern Mine Cars—Steel—Wood • Steel Mine Ties • Cast Iron

Wheels • Coupling Links and Pins • Sereen Bars • Perforated
Steel Plates • Light Structural and Plate Work • Car Stops,
Car Retarders and Caging Apparatus • Mine Tipple Equipment
• Loading Machine Carriers • Mine Car Dumps—Cross Over,
Push Back, Rotary • Iron Castings and Machine Shop Products.

DISTRIBUTED BY

EGYPTIAN SALES AGENCY
G. F. Blankinship, Sales Manager

MURPHYSBORO, ILL.

PITTSBURGH,
PENNA.

MINE ^INDUSTRIAL CARS-FABRICATED STEEL-IRON CASTINGS
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Welding Equipment &Supplies
"11 it's lor the welder, we have it"

OXYGEN OXY-ACETYLENE EQUIPMENT ARC WELDERS
ACETYLENE OXY-ACETY. CUTTING MACHINES ELECTRODES

CARBIDE WELDING RODS & FLUXES ACCESSORIES

WIRE ROPES GRINDING WHEELS BRATTICE CLOTH

SHOVELS V-BELTS DIES. TAPS, DRILLS
EXPLOSIVES MINING MACHINE CABLES INDUSTRIAL GOGGLES

MINEWELD COMPANY
200-210 So. Theresa Ave.

ST. LOUIS, MO. (3)

Branches

MARION. ILLINOIS MT. VERNON. ILL.
EFFINGHAM. ILLINOIS ST. LOUIS, MISSOURI

EVANSVILLE. INDIANA

LOCOMOTIVE SAND

CONSTRUCTION SAND

CRUSHED STONE

LIME

CEMENT

MISSISSIPPI LIME COMPANY
ALTON, ILLINOIS
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Mr. Coal Producer

TO MAKE A

"HIT" WITH YOUR

CUSTOMERS

FREEZEPROOF

YOUR COAL

WITH

V^OIiWjMTc HLORlDE
IRAOt HARK RIO. 0. S. PAI. Off.

Clean — Colorless — Odorless Method of

Freezeproofing and Dustproofing

For Full Particulars on Proper Use of

SOLVAY CALCIUM CHLORIDE

Write to

SOLVAY SALES CORPORATION
1 NO. LA SALLE ST. 3615 Olive SL

CHICAGO 2. ILL. ST. LOUIS 8. MO.
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BALL and ROLLER BEARINGS

TRANSMISSION APPLIANCES

The largest and most complete stock of coal mine

types and sizes in the Middle West.

Immediate Shipment from Stock

Direct Factory Distributors for

SKF ROLLWAY MRC

HYATT TIMKEN SHAFER

NEW DEPARTURE DODGE-TIMKEN

NORMA HOFFMANN SEALMASTER

Norma Hoffmann Motor End Bells

Garlock Klozures

Bunting Bronze Bushings

Stonewall Babbitt

Lubriko Bearing Greases Ball Bearings Reground

BERRY BEARING COMPANY
2635 MICHIGAN AVENUE CAL. 4050 CHICAGO 16

1920 1946

A Quarter Century of Dependable Service

54



ANACONDA
WIRE & CABLE COMPANY

Specialized Mining Cables
Distributed By

UNITED STATES ELECTRIC CO.
Springfield, Illinois

MOREHOUSE AND WELLS CO.
Decatur, Illinois

KIEFER ELECTRIC SUPPLY CO.
Peoria, Illinois

BARRETT HARDWARE CO.
Joliet, Illinois

WALKER ELECTRIC SUPPLY CO.
Terre Haute, Indiana

ADVANCE ELECTRIC CO.

Terre Haute, Indiana

SHOT FIRING CABLE

BARE COPPER WIRE WEATHERPROOF COPPER WIRE

RUBBER COVERED WIRE MAGNET WIRE

VARNISHED CAMBRIC LEAD MINING MACHINE CABLES

Covered and Braided LOCOMOTIVE CABLES

TROLLEY WIRE FEEDER CABLES

BORE HOLE CABLES UNDERGROUND CABLES

Please ask us for our engineering recommendations
for any special applications of copper cables.
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REVERE ELECTRIC SUPPLY COMPANY
757-759 WEST JACKSON BLVD.

CHICAGO

Distributors of

ELECTRICAL SUPPLIES

•

DUTCH BRAND FRICTION

AND RUBBER TAPES

Especially Suited for Mining Use

MINING CABLE — MAZDA LAMPS

Hercules Augers Reduce Your Costs

Considerable advancement in the

science of drilling and the introduction
of improved types of electric drills
have necessitated the manufacture of a

HI-SPEED Auger. We produced the
Hercules Auger to withstand the high
drilling speed, the whip and torsional
strain of the electric drill, to be flint

hard and tough as whale bone. Exhaus
tive tests have proved that the Her
cules Auger will:

FIRST-Drill Faster.

SECOND —Drill more holes with
out re-sharpening.

THIRD—Not snap off shanks or chip
the points.

FOURTH—Will outlast 8 to 10 or
dinary augers.

M'» freely recommend this augerfor
the hardest drilling. The saving in re-
sharpening expense will quickly re-pay
its extra first cost.

Standard lengths up to 18 feet. Standard diameters, l'/i", l5/8". Wsf< 2", 21/2"

DRILLS HOLES FASTER — WILL NOT SNAP OFF SHANK OR CHIP POINTS

THE SALEM TOOL COMPANY SALEM, OHIO, U. S. A.



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
Eilabliibtd 1914

TREATING PLANT, METROPOLIS, ILL.

MAIN OFFICE: 400 W. Madison Street, CHICAGO, ILL
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SEAL-TITE

TAMPING BAGS

THE TAMPING BAG COMPANY

• * •

CENTRAL MINE SUPPLY COMPANY

DISTRIBUTORS

MINE AND INDUSTRIAL SUPPLIES

* * *

"RED NECKTIE"

MT. VERNON, ILLINOIS
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"WESTERN" TRAIL CARS

Tops in Performance
. . . F/rsf in User Preference

EACH YEAR THE LIST GROWS LONGER

ASK THESE ILLINOIS USERS WHY

Ayrshire Patoka Colleries Corp.*
Binkley Mining Company*

Central States Collieries *
Fairview Collieries Corporation *

Little John Coal Company
Little Sister Coal Corp.

McLaren Coal Company
Midland Electric Coal Company *

Northwestern Coal Corp.
Northern Illinois Coal Corporation *

Pyramid Coal Corporation *
Sahara Coal Company*

United Electric Coal Company *
* Have placed one or more repeat orders

AUSTIN-WESTERN COMPANY
Cor Sales Division

AURORA, ILLINOIS, U.S.A.
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Users report tire life almost tripled

with this new type construction

When an operator's records show an

average of 4571 hours per tire — com
pared to 1600 from another make — that's

news that can mean real money-savings

for you. The tires that set that record

were B. F. Goodrich Univcrsals, like

those pictured above. And here's the story
back of it.

B. F. Goodrich engineers studied the
problems of traction and bruising—found
the answers. First, they designed a tread

with thick, heavy lugs that protect the
undertrcad.

Then, an entirely new construction

principle was developed—the shock shield.

This shield is a set of four breakers —

layers of rubber-coated rayon cords —

built in between the tread and the plies.

Users of Universals and of other

B. F. Goodrich off-the-road tires built

with shock-shield protection report fewer

bruises, lower repair bills, longer wear,

and say that more tires can be retreaded.

Find out how these tires — designed to
meet your needs — can make greater sav

ings for you. See us.

THE APPUHN COMPANY
DUQUOIN AND CANTON, ILLINOIS

11 YEARS MINING EXPERIENCE • 20 YEARS IN THE TIRE BUSINESS
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These

Cummins Diesels

Handle up to 50 Tons
On the Mesabi Iron Range and on many other major open pit
mining operations both in this country and in Canada, the
largest loads ever hauled by dump trucks (up to 50 tons) are
being handled by trucks powered with 200 hp Model NHB-600
and 275 hp, supercharged Model NHBS-600 Cummins Depend
able Diesels.

With these modern, low-weight-per-horsepower diesels, trucks
take the grades in higher gears . . . show important savings in
trip time as well as in fuel and maintenance costs.

Other models in Series NH-NHS Cummins Dependable
Diesels are designed for all types of portable, stationary and
marine service . . . for every heavy-duty mining application—
above ground or below. For details, see your Cummins Dealer.

CUMMINS DIESEL SALES CORPORATION OF ILLINOIS

Model NHB-600 Cum
mins Dependable
Diesel, 200 hp at 2100
rpm (maximum) ; 5Vn"
bore and 6" stroke;
piston displacement,
7-13 cu. in.

Model NHBS-C00 (su
percharged) Cummins
Dependable Diesel,
275 hp at 2100 rpm
(maximum) ; 5Vn"
bore and 6" stroke;
piston displacement,
743 cu. in.

629 Franklin St.

Peoria 2, III.



EYANSVILLE ELECTRIC & MANUFACTURING CO.
600 WEST EICHEL AVENUE PH. 3-4283 EVANSVILLE 7, INDIANA

DISTRIBUTORS OF

Links for Diamond Roller Chains

A SPRING CLIP CONNECTING LINK—

T Sfondard for %* pitch, '/j" pitch No.
66, ond 5/$" pitch chains and can be sup-
plied for l/i" pitch No. 65. Tho cover plate
is a loose, or slip, fit on the pins and is held
In place by flat spring stool clip, split at
one end and fitting in grooves in the pin
ends. Specify connecting links with press-fit

cover plates or
matter links. If
chains are used

for high-speed
drives.

e®CS^®^

OFFSET LINK—(Half Link)—Used lone
per chain) when the chain length requires
an odd number of pitches. The use of off
set links should be avoided whenever

possible and if their use Is necessary the
"combination" offset link is to be pre
ferred particularly for the short pitch
chains and chains run at high speeds or
under heavy loads.

A "SNAP-ON"

T CONNECTING

LINK—Made for

Vi" pitch No. 65
chain only. Cover
plate fits into
grooved pin ends
and is sprung into
place after the

link is ossembled in the chain. Not suitable for

high speeds. •

ROLLER LINK—Standard for all sixes of roller
-hains.

CONNECTING LINK—Cotter Pin Typo—Standard for roller chains
Va" to 2'A* pitch inclusive. The pins are riveted into one link plate;
the "cover plate" is driven evenly into place over the drilled pin
ends and is not a loose, or slip, fit. Tho cotters do not hold the link
plato in place. The press-fit between pins ond cover plate prevent
tho pins from turning and the plate from coming off.

COMBINATION OFFSET LINK—An Offset Link and a Roller Link

assembled and riveted together, the pin being a press fit in the
offset link plates. Used (one per chain) when the chain link re
quires an odd number of pitches. An improvement over the plain
offset link but should be used only when shaft centers cannot be
adjusted to accommodate a chain length when an even number of
pitches. This design is standard for 3/t' and Vl" pitch No. 65
chains.

MASTER LINK ,\
— Pin Link W
Rlvetod — Stand

ard for all sizes

of roller chains.

Tho pins are riv
eted into one link

plate; the "cover
plate" is driven
over tho opposite
pin ends and will
be held in place
by the heavy
press fit, although,
for appearance,
it Is customary to
rivet or spread the
pin ends after the
"cover plate" is in
place.

G2



OUR TWENTY-EIGHTH YEAR
of MAKING and HANDLING

THE BEST IN MINING EQUIPMENT

Manufacturers
Trolley Wheels Bronze Castings
Trolley Harps Oilless Bronze
Trolley Splicers Loader Parts
Locomotive Bearings Mining Machine Bearings
Journal Boxes Steel Castings

Caterpillar Chains

Distributors

American Brake Shoe Co Brake Shoes
Chain Belt Co Conveyor Chains
Diamond Chain Mfg. Co Roller Chains and Sprockets
General Electric Co '. Locomotive Parts
General Cable Co Super Service Cable
Rome Cable Co MM. and Loco Cable
Hauck Mfg. Co Loco Tire Heaters
Ohio Carbon Co Carbon Brushes
Penna. Electric Coil Corp Armature and Field Coils
Pittsburg Gear &Machine Co...Gears -Pinions and Sprockets
Midvale Co Steel Loco Tires
Rockbestos Corp A. V. C. Cable
Union Spring Co Coil and Leaf Springs
Velvetouch Cleveland Corp Clutch Discs
Wheel Truing Brake Shoe Co Tire Truing Shoes

SER VICE

Evansville Electric &'

Manufacturing Co.
600 W. Eichel Ave. Evansville 7, Ind.

Phones 3-4283—3-4284
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COAL

WASHABILITY REPORTS

To Evaluate Your Drill Cores for Quality and Washability
To Show Your Coal's Washability Characteristics

To Determine Your Cleaning Plant's Washing Efficiency

Drill Coro Examination and Analysis
Float and Sink Tosts

Sizing Tosts

Laboratory Analyses

Complete service irom sampling at the mine to laboratory
reports and interpretation oi results.

CONNERCIAL TESTING & ENGINEERING CO.
307 North Michigan Avenue Chicago 1, Illinois

Toledo 2 Charleston 23 Clevoland 15 Detroit 26

Ohio West Virginia Ohio Michigan

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 llitcltings and Couplings
Ball Face Shaker Screen Eccentrics

"Certified" Mine Cage Lift and Safety Chains

factory Representatives
"Central" TRACK MATERIALS

"Mcdart" EQUIPMENT — GEARS — SPROCKETS
"UMECO" TRACT TOOLS — "Phillips" MINE CARS

"Gary" STEEL GRATING AND STAIR TREADS

Warehouse Stock

"Hazard" WIRE ROPE "Simplex" JACKS
"McKay" CHAIN "Anchor" RERAILERS
"Magnolia" BABBITT "Colling" HOISTS
"Aldon" CAR REPLACERS "Joyce" JACKS
"Badger" CAR MOVERS "Quaker" BELTING
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REWARDS YOU
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The absence of internal stresses in Hazard LAY-SET Preformed wire rope

makes it unnecessary to seize the rope with serving wire before cutting.
Every wire and every strand is "at ease," comfortable in its assigned posi

tion, not at straining odds with every other wire and strand as is the case

with non-preformed rope. Here is proof positive that LAY-SET is easier,
faster, and safer to handle; that being free of torsional strain it will work

better, last longer, give greater dollar value. Specify Hazard LAY-SET

Preformed for all its built-in advantages.

HAZARD WIRE ROPE DIVISION, Wllkes-Barrt, Pa., Allanla, Chicago, Donvor,
Fort Worth, Loi Angolos, Now York, Philadelphia, Plltiburgh, San Francisco, Portland, Tacoma

AMERICAN CHAIN & CABLE COMPANY, INC. • Bridgeport • Connecticut

HAZARD LAY-SET#/^WIRE ROPE



ELLIOTT COMPANY

OFFERS TWO MANAGEMENT AIDS

on Prevention of Accidents

.NAGEMENT

a M-nt Prevention Ua Boriou*
Accident pre .supervisory responsibly

,„„ a good mine loremem

MENTiNrORMMiONT^
week* «<>« — *0rCd: ;
lotcmen. and ~-»-^

MATIONcanheipVOuri-n-

MINE SAFETY
DISPLAYS

el the special needs oi
._.«- for educa-To me

pr0ved sale practices-

'dus.ry. Eliiott Se^
hat has been

widely pro

cure posters ever pu

r^<ELLIOTT^^" COMPANY
~t ( Write lor complete in/ormaiion o/

219 E. 44lh Street '« New York 17. N.Y. these two services wiihoul obligation.
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Bottom-Dump and Rear-Dump Euclid

Coal Haulers move more tons per hour

at consistently lower cost because they

are designed and built throughout for

off-the-highway service. Carrying pay

loads of 15 to 40 tons, equipped with

150 to 275 h.p. diesel engines, and hav

ing top speeds of 21 to 35 nup.h., Euclids are efficient for all lengths of haul.

Low operating costs plus trouble-free performance have made Euclid the

outstanding hauling equipment for coal, overburden and gob.

We will be glad to supply helpful facts and figures without obligation. Two

new pictorial booklets showing Euclids at work on various mining and con

struction jobs are yours for the asking.

The EUCLID ROAD MACHINERY Co., Cleveland 17, Ohio

EUCLIDS are

youi Best



TOOLS AND SUPPLIES, INC.

3131-35-37 Olive Street 32 West Georgia St.

St. Louis, Mo. Indianapolis, Ind.

Abrasives

Air Operated Drills and Screw Drivers

Bandsaw & Hack Saw Blades

Belting, All Types

Chain

Chucks, Drill, Lathe, Speed. Etc.

Cutters, End Mills, Etc.

Drills, Reamers, Etc.

Electric Tools

Files

Grinding Wheels

Hoists, Trolleys, Trucks, Etc.

Hose

Machines, Filing & Sawing

Pipe Threading Tools, Pipe Wrenches

Rope, Wire & Manila

Socket Head Screws

Taps, Dies & Screwplates

Toolholders, Tool Bits, Carbide Tools

Vises

Wrenches, Etc.

For Service, Phone

St. Louis Indianapolis

Franklin 3370 Riley 5631
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AVOID BREAKAGE wdU

The advantage of Holmes' spiral over
previous chutes of this nature lies in the
design of the carrying surface, which is
formed much as the bowl of a race
track, having no retaining wall on the
inside edge. Elimination of this inside
edge allows the material to slide gently
onto the peak of the pile without drop-
page. By the same token, the peak of
the pile may be carried around the in
terior of the bin in such a manner that
the material is deposited in overlapping
layers, where the problem of segrega
tion is present.

Design is such that the lowering
speed of the material is automatically
retarded when it begins to exceed a safe
limit. Regardless of the distance the
material travels, its velocity remains
uniform; and it reaches the bottom in
a continuous, even stream.

ROBERT HOLMES AND BROS., Inc.
DANVILLE. ILLINOIS

Designers and Fabricators of Mining
Equipment for Over 70 Years

Holmes

Lowering

Spirals



nflTionoL accrue coil compnnv

COLUMBUS, OHIO

Telephone Kingswood 1151

BLUEFIELD, WEST VIRGINIA

Telephone 7151

Manufacturers of

aeCTRICflL COILS

for ROTATING EQUIPMENT

MINE CAR HITCHINGS

DROP FORGED LINKS

COUPLING PINS

SWIVEL COUPLINGS

MINING MACHINE BITS

MINING MACHINE BIT STEEL

BIT BOXES

FORGED STEEL SHACKLES

•

PITTSBURGH KNIFE

and FORGE COMPANY
1421 Reedsdale St., N. S.

PITTSBURGH 12, PA.
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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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B. K. LEACH, Pres.

C. F. GAUEN, Vice-Pres.

J. D. WEBSTER, Sec.-Treas.

EGYPTIAN

TIE & TIMBER

COMPANY

1803-07 Railway Exchange BIdg.

St. Louis 1, Mo.'

Mine Timbers, Cross Ties and Lumber
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BATTERY POWER

IS SAFE ...

"The Bureau does not have a record of

an explosion or a mine fire caused by
permissible storage-battery locomotives
that have been maintained in permissible

condition." ,, , „ . ...
U. S. Bureau or Mines

Information Circular I. C. 7302

November, 1944
Quoted by Permiflion

Greater safety isoneof themajor reasons for installing battery-
powered haulage equipment. You go the limit in providing
safe, flexible, low-cost power underground when modern,
extra-capacity* Philco batteries are specified. For example,
shuttle cars, powered by modern Philco batteries require no
auxiliary high voltage lines or exposed cables. The new Philco
"Thirty" with 3095 longer life, and 1095 extra capacity can
introduce a new era of safe, low-cost mine haulage. Write

today for new catalogs giving complete specification data.

'Modem construction, pioneered by Philco, gives 10% or more additional battery capacity.

PHILCO

PHILCO CORPORATION • STORAGE BATTERY

DIVISION • TRENTON 7, NEW JERSEY

FOR SO YEARS A IEADER IN MINE STORAGE BATTERY DEVEIOPMENT
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<2LenomneV2'
DISINFECTANT — CLEANER — DEODORANT

For toilet room floors, toilet seats and other areas on which disin
fectants should be used.

A few ounces of CLENOPINE in a pail of scrubbing water accom
plishes the triple purpose of disinfecting, cleaning and deodorizing
all in one operation. Cost is no greater than what you pay for a good
cleaner alone.

55, 30 and 15-gallon drums; 5-gallon cans.

Write for Free Demonstration Sample

U. S. SANITARY SPECIALTIES

Corporation
435 SOUTH WESTERN AVENUE CHICAGO 12. ILLINOIS

MC MASTER-CARR SUPPLY CO.
640 W. LAKE STREET

CHICAGO 6, ILLINOIS

Distributors of

INDUSTRIAL, MILL AND MINING

SUPPLIES

CONTRACTORS EQUIPMENT

SCREW THREAD PRODUCTS

SPECIALTIES
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'THE NON-EXPLOSIVE MINING METHOD

For example, CARDOX rolls
the coal forward in a loose

pile of coarse sizes. This per
mits the use of longer cutter
liars—gives more coal per
face—speeds up loading
"-reduces wear and tear on

mechanical loaders.

Equally important, the gentle
heaving action of CARDOX

minimizes shattercracks... in

creases realization ... reduces

cleaning costs. Protection
against overshooting is posi
tive. Roof troubles are re

duced. Because crews can

enter the working face imme-
diatelyafter the fall, non
productive time of men and
machines is greatly reduced.

• ~ —
CARDOX CORPORATION BEll BIDG., CHICAGO 1, III.
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Standard Stamping and Perforating Co.
3109 W. 49th Place

CHICAGO 32, ILL.

Phone Hemlock 8406-7-8

PERFORATED METALS OF MILD STEEL,

HIGH CARBON STEEL OR ABRASION

STEEL FOR LONG WEAR AND

ACCURATE SCREENING

LARGE STOCKS OF RAW MATERIAL

INSURES QUICK DELIVERIES
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WESTERN ELECTRIC

MINE TELEPHONE

EQUIPMENT v

•

MOTORS

and

CONTROL

MINING MACHINE

and

LOCOMOTIVE CABLES

WIRING

SUPPLIES

LIGHTING EQUIPMENT

and

G-E LAMPS

VENTILATING FANS

and

BLOWERS

INSULATING

MATERIALS

G r a y b a R
ELECTRIC COMPANY

500 So. Clinton St., Chicago 7, 111.
Webster 2800

212 E. STATE ST.

PEORIA 2. ILL.

PEORIA 4-8211

2642 WASHINGTON AVE.

ST. LOUIS 3, MO.

NEWSTEAD 4700
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206-210 E. 5th ST.

DAVENPORT. IOWA

DAVENPORT 3-2769

' 112 ELEVENTH ST.

DES MOINES. IOWA

DES MOINES 3-8614



JEFFREY
AERODYNE MINE FANS

For Complete and Efficient Mine Ventilation
Shown above is a recent mine fan installation which con
sists of two complete units. This method is being used
more and more where new installations are to be made.
When designed with two separate sources of power, con
tinuous ventilation is assured and the maximum in econ
omy is realized.

This type of installation also increases the flexibility of
operation since it provides varying amounts of air volume
to be delivered by operating the fans separately or simul
taneously. Each fan is ccpiipped with easily adjustable
blades to further increase the change that may be obtained
in volumes delivered.

Jeffrey Ventilation Engineers are available to help yon
solve your ventilation problems.

THE JEFFREY MANUFACTURING COMPANY
Established in 1877

953 NORTH FOURTH STREET COLUMBUS 16, OHIO, U.S.A
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Even with today's shortages one call takes
care of many steel requirements when the
call is to your nearby Ryerson plant.

One order and one invoice for varied
production and maintenance needs makes
Ryerson a time-saving source. Another
convenience of Ryerson service is the coast
to coast twelve plant Ryerson system.
When ordering for a distant operation
you can deal with the familiar Ryerson
plant nearest you and have the steel
shipped from the plant nearest the mine.

Ryerson metallurgists and engineers,
thoroughly familiar with the specialized
steel requirements of the mining industry,
will work with you on any problem of

OmGgU-

For Varied Steel Requirements
Prompt Delivery from Ryerson Stocks

selection or fabrication. Call Ryerson for
prompt, helpful service on steel.

Joseph T. Ryerson & Son, Inc., Steel-
Service Plants at: New York, Boston,
Philadelphia, Detroit, Cincinnati, Cleve
land, Pittsburgh, Buffalo, Chicago, Mil
waukee, St. Louis, Los Angeles.

PRINCIPAL PRODUCTS

Bars • Structural • Plates and Sheets
(abrasion resisting, safety floor plate,
etc.) • Alloys (Ry-Arm for shafts, Ry-Ax
for axels, etc.) • Tubing • Drill Rod
• Chain • Machinery & Tools.

RYERSON STEEL
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Job-ready bronze bush

ings from the smallest

to the largest ... as

listed in manufacturers'

catalogs.

to thi NOIS

for your

INSTANT USE

Bronze Bronze Ahlberg
Bushings Bars Ground

BearingsAll catalog sizes of

bronze bars from Y{
solid up to 10x12
cored... fully machined
inside and outside with

ends squared.

Save 30% on the cost
of new bearings by
using Ahlberg ground
bearings.

WE MAKE BUSHINGS TO YOUR NEEDS

i HO #*

St. Louis Exchange

JEfferson 2588

A. H. LEU Soled, Gompxnuf,
3223-25 LOCUST BLVD.* ST. LOUIS 3, MO.

Ball, Roller & Sleeve Bearings • Bar Bronzes • Babbitt
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Faring cw 3007 West •••711, Street

Chicago 32, Illinois

AUTHORIZED MINE DISTRIBUTORS

GEORGE KLEIN
ARMATURE WORKS
1441 North Elm Street

Cenlralio, Illinois

KIXMILLER & SON
Bicknell, Indiana
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A.H.LEU
SALES COMPANY

3223-25 locust Street

St. Louis 3, Missouri



STERLING STEEL CASTING CO.
EAST ST. LOUIS • ILLINOIS
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Oldest and largest independ
ent manufacturer of mining
machine cutter chains and

cutterbars. Representatives in
all coal mining fields.
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FRANK PROX COMPANY

TERRE HAUTE - INDIANA.



ALLEN & GARCIA COMPANY

Consulting & Constructing Engineers

332 S. Michigan Avenue

CHICAGO 4, ILLINOIS

120 Wall Street

NEW YORK CITY. NEW YORK
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NO-KOL-DUST

COAL TREATING OIL

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
oquipment manufacturers.

(2)—Made strictly from Smackover Crude and is always uniform.

(3)—Tho high viscosity grades cling to the outer surfaces of porous
coal and hold down the float dust.

(4)—Renders tho coal practically impervious to water and seals in the
inherent moisture.

Shipment in tank car lots from our own

refinery at Smackover, Ark.

» HENRY H.
REFINERS

122 South Michigan Ave.
Chicago, Illinois

CROSS
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Telephone: Wabash
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WORLD'S LARGEST LINE OF

ELECTRIC COAL DRILLS

Whatever your specific drilling conditions, there is a CP
Post-Mounted Electric Coal Drill to do the job swiftly —
and economically. Noted for their flexibility and low main
tenance costs. CP Post-Mounted Electric Coal Drills are

furnished with the exact continuation of motor, hook-up,
post, clutch, boxing, thread liar, auger and cutter heads,
to meet individual requirements.

For full ilala on CP Pott-Mounted Coal Drills, write lor Catalog 901.

Chicago Pneumatic
TAAL COMPANY

General Offices: 8 East 44th Street, New York 17, N. Y.

PNEUMATIC TOOLS • AIR COMPRESSORS • ELECTRIC TOOLS • DIESEL ENGINES

ROCK DRILLS • HYDRAULIC TOOLS • VACUUM PUMPS • AVIATION ACCESSORIES
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"Where Glass Coils Originate"

Send us your inquiries

* * *

ARMATURE FIELD

COILS
STATOR CONTACTOR

Glass Insulation or Standard

* * *

•OUTHERN T7LECTRIC THC.
F

5025 COLUMBIA AVE., HAMMOND, IND.

PHONE HAMMOND 5500

CHAS. MUNRO, President
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THE W H Y OF

<§}^> SUPERMANG
REPAIR PARTS

FOR
SHOVELS PREPARATION PLANTS

DIPPER TEETH WASH BOX BUCKET

rBAUIIEB TBCAr,c ELEVATOR CHAIN
CRAWLER TREADS

ROLLER & DRAG TYPE
ROLLERS & SPROCKETS CONVEYOR CHAIN

RACKS & PINIONS CRUSHER STAVES

RIVETLESS CHAIN (458, 678, etc.)

BECAUSE
1. "ORO SUPERMANG" PROPERLY ALLOYED

TO SUIT THE SERVICE

2. E-X-C-E-P-T-l-O-N-A-L RESISTANCE TO
WEAR AND ABUSE

3. STANDARD PARTS OF IMPROVED DESIGN

4. RUGGED REINFORCED CONSTRUCTION

5. LONGER UNINTERRUPTED SERVICE LIFE

6. FINER OPERATING PERFORMANCE

ORO SUPCRmnnG —a superior manganese steel

Made Exclusively By

KENSINGTON STEEL COMPANY
505 KENSINGTON AVE.

CHICAGO 28, ILL.

TELEPHONE. PULLMAN 9280

89



PERFORATED SCREENS

FOR

COAL MINES

Seibel-Suessdorf

Copper & Iron Mfg. Co.

826 SOUTH SECOND STREET

ST. LOUIS, MO.

CHARLES ENEU JOHNSON & CO.

Tenth and Lombard Streets

Philadelphia. Pa.

* * *

Manuiacturers of Carbon for

LOX

EXPLOSIVE

DO



NEW... TOTALLY ENCLOSED

TR/ CLAD motors

Dust, dirt, dripping water, metal filings, and most
other adverse industrial materials are sealed out.
Extra protection against electrical breakdown and
operating wear and tear is sealed in. General Electric
Company, Schenectady 5, N. Y.

TOTALLY ENCLOSED

FAN-COOLED

CONSTRUCTION—

1 to 1000 hp

COMPLETE ENCLOSURE

TO PROTECT AGAINST

DUST, DIRT, AND

WEATHER

GENERAL H ELECTRIC
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We're able to help you with

your maintenance problems.^
offers complete service with
• BALL AND ROLLER BEARINGS

• BRONZE BUSHINGS,BARSj^TUBES
♦ MOTOREND BELLS-MOTOR BEARINGS

•LUBRICATING EQUIPMENT

•V-BELTS, SHEAVES^ DRIVES
•VARIABLE SPEED TRANSMISSIONS

Ilocated to Give You Quicker Service
Phone: FRanklin 34^O

'4J*4 B€flRinGS
/< {J CORPORfiTIOn

CJneJ,araest and Most Complete Bearing,
end V-Be/t Service in the 49th. State

51^2 locust blvd., st.louis 5, mo.

24 - Hour Service Every Day of the Year!



BEARING BUYERS . . .
Note this Balanced Design

•

Wo'vo magnified those three cross-sections, to show you Fafnir's
deep-groovo design (center). Bringing ball size, raco dopth and
ring thickness to the proper point for maximum performance, it
assures extra capacity and extra life in every Fafnir Ball Bearing

you buy. This Fafnir design is available throughout the comploto
range of bearing sizes, and in hundreds of specialized transmission
units. The Fafnir Bearing Company. New Britain. Conn.

FAFNIR BallBecSuncjA.
THE FAFNIR BEARING COMPANY

NEW BRITAIN. CONNECTICUT

Radial
Thrust

Single
Row

Radial
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Double
Row

Maximum
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Intomal
Solf-Alignlng



Industrial Hardware
Bolts, Nuts and Screws

Mine and Mill Supplies
tjoHA QndeM, and 9*ujfuM&l>

will neceioe. immediate cutentuMi>

0. iber CO.
CHICAGO

626 W. Randolph St. DEAzboxn 1515

Phone Harrison 6337

PAC LUBRICATING COMPANY
Quality Lubricants

332 South Michigan Avenue
CHICAGO 4, ILLINOIS

PETER A. CASSADY, Founder

We have QUALITY LUBRICANTS in all densities from
a light fluid to a solid for lubrication of:

Mine Car Wheels Gears
Mining Machinery Generators
Joy Loaders Motors
Air Compressors Dynamos, etc.

All our products are covered by a guarantee which assures their purity and
high lubricating qualities.

LET US SERVE YOU
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Select the Hendrick

FLANGED LIP SCREEN

designed for your type of coal

In Hendrick Flanged Lip Screens,
the staggered slots, tapered in
the direction of the flow, are prac
tically non-clogging. The step at
the end of each slot aids in pro
ducing faster and cleaner separa
tion of the material.

These screens are furnished

with short, medium or long slots,
in a wide range of sizes of open
ings.

Short slots are recommended

for the most accurate sizing. Me
dium slots arc desirable for coals

which fracture in cubical or

spherical shapes. Long slots arc

designed for use where coal is
free from long, slabby and large,
flat pieces.

•

lfendriek also furnishes wedge-
slot screens with different types of
profile bars to adapt them to various
sizing and dewatering operations;
heat-treated perforated plates for
shaking and vibrating screens; a
wide line of elevator buckets, plain
or perforated, of any desired size,
shape and capacity; shaker chutes,
and conveyor troughs, flights and
hall frames.

Write for full information on

Hendrick products for the mining
industry.

HENDRICK
Architectural Grilles

Miico Open stool Flooring, 34 DUNDAFF STREET, CARBONDALE, PENNA.
"Shur-Site" Treads and

Armorgrids Sales Offices In Principal Cities
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SEAL OFF

-STEALi
• i ' t ! I .' < I

With A B C Brattice Cloth
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Deliver the air to where the men are
working — don't use it up ventilating

worked out areas. Install ABC Jute Brattice Cloth for better mine "Air Conditioning"
. . . better working conditions.
livery square inch of ABC Brattice Cloth is chemically treated
under laboratory control to resist flame, mildew, and leakage.
Usage in every coal mining section has proved the superiority of
ABC Brattice Cloth for durability under all conditions. Consult

your local ABC Mine Ven
tilation Engineer.

Solid <uel is

cheapest in

AMERICAN

BRATTICE CLOTH CORP.

WARSAW, INDIANA
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VLMOST from its inception, over 70 years ago, Link-
v Belt Company has devoted a large portion of its

gincering and manufacturing business to the handling
d preparation of coal.

The first successful coal washerics in the United States
ire built by Link-Belt in the early nineties, and since
it time Link-Belt has developed and manufactured wash-

INK-RFLT COMPANY Chkar.-x). Philadelphia 40,

OFFERS YOU

MANY YEARS OF SPECIALIZED EXPERIENCE

in COAL PREPARATION

DUMPING

ing jigs and related equipment on an ever increasing scale.
Mechanization in handling and preparation is the only

answer today to the low-cost production of quality coal.
Link-Belt designs, builds, installs and services. Link-Belt

offers you broad experience, proved performance and cen
tralized reliable responsibility. Discuss your mechanization
plans with us.

Pimimteh 19,WUkM-B*f», Huntlaiton, W. Vn.. Denver 2. Knnui Cily 6. Mo.,
6, Detroit 4, St. Louii 1, Svaltlo 4, Toronto 8.

COAL PREPARATION AND HANDLING EQUIPMENT

Engineered,
Built and Backed LINK-BELT



MESCOWELD RAIL BONDS
Preferred for Years among Large Coal Producers

These bonds are preferred because of exclusive construction
features that are responsible for outstanding performance. The
patented Flashwelding of cable to terminal assures positive contact
with every cable wire. Over-size terminals provide large welding

area, thereby increasing con
ductivity. The Mescoweld
Line comprises 18 types, pro
viding for every bonding re
quirement.

Immediate deliveries. Write

for catalog.
Type M8-F. One of 18 Typos.

MOSEBACH ELECTRIC & SUPPLY CO.
1115 ARLINGTON AVENUE, PITTSBURGH 3. PA.

Authoriied Distributors: EVANSVILLE ELECTRIC and MANUFACTURING COMPANY.

Evansville, Ind.

ANTIFREEZE TREATMENT

of coal can be accomplished with maximum convenience,

economy and effectiveness by use of

LIQUID CALCIUM MAGNESIUM CHLORIDE
Check its record of satisfactory performance

in Illinois mines.

Delivered in tank cars, at any desired concentration.

Write us for information and prices.

MICHIGAN CHEMICAL CORPORATION

SAINT LOUIS, MICHIGAN
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1822 1947

OUR 125th YEAR

JOHN FLOCKER & CO.

Manufacturers and Sole Distributors of

MOROP.A
DRY-TREATED BRATTICE CLOTH

Distributors of Quality Fibre Rope, Wire Rope,

and Protective Coatings for the Mining Industry

644 GRANT ST. PITTSBURGH 30, PA.

Represented in Illinois by Mr. Philip G. Kimball

P.O. Box 416, Beckley, W. Va.

99



^CDHL MINES
LOCOMOTIVES . MINING MACHINES • LOADERS • CONVEYORS

P-G Steel Quid ReAtilo*
Steel and Mica, the two basic materials
used in construction of P-G Steel Grid
Resistors, are the foundation for longer
resistor life. P-G uses these materials in
a unique design that provides both for
expansion and for maximum ventilation.

P-G /tuiotncMc TRANSFER SWITCH
Eliminates hand switches —entirely auto
matic. No shocks or burns to operator while
changing from trolley to reel or vice versa.
Simple, safe, efficient, easy to install, can
be mounted anywhere. For 250 or 550-
volt service in single or double trolley and
reel. Complete with cover.

THE POST-GLOVER ELECTRIC COMPANY
•ESTABLISHED 1692-

221 WEST THIRD STREET, CINCINNATI 2, OHIO



PRODUCTION n face Settet

Bucket capodl-.es ~£££ '«
cubic yards . • • tf as deep
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Coal Mining Screens
PERFORATED METALS

We manufacture Coal Mining Screens of every type—flat—
flanged end—cylindrical or special shape. Any size or style
screen in whatever thickness of metal you desire. Perforated
with the exact size and style of holes you require. We are
supplying Coal Screens to many leading coal mines—made
to their exact requirements and specifications. We can dupli
cate the Screens you are now using.

Write for Quotations

CHICAGO PERFORATING CO.

2445 W. 24th PL, Chicago 8, I1L

MINE RAILS
Guaranteed Practically Equal to New

Super Quality MachineStraightened 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 6757
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Cut loader

maintenance

with lai
»

fitted to the age and

condition of your loaders
What lubricant to use? How much? How
often? Perhaps you've answered these
questions hefore, but the right answers
are not the same today as when your
equipment was new. They're not the same
as they were before your loaders were
called on to take the punishment of pro
ducing wartime tonnages.

There's where Standard's Lubrication
Engineering can help you — by answering
these questions now—by accurately match
ing lubricants and lubricating methods to
your present needs. Here's what this
engineering service offers you.

Standard Oil Lubrication Engineers
have a complete line of Superla Mine
Loader Lubricants for loaders requiring

thickened oils. There are six grades to
handle the wide range of operating condi
tions found on various makes and sizes of
loaders. Each grade provides the lubricat
ing quality needed regardless of age of
equipment. All are designed to minimize
overheating, leakage, wear, and parts re
placement.

A Standard Oil Lubrication Engineer
can analyze your operating conditions,
recommend lubricants that arc 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 Luhrication Engineer
nearest you.

STANDARD OIL COMPANY (INDIANA)
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>igging With a Magnetorque Bite..

No matter how tough the digging or
what the material, the bite of P&H's
Magnetorque hoist is driving tonnage
costs lower than ever before thought
possible.

This unit — used for hoisting only —
replaces about two thirds of the usual
motor generator set. It actually elimi
nates the hoist generator, its commuta
tion problems, reduces peak power
demands to a minimum. It also elimi
nates the hoist slip clutch, its head
aches and high maintenance costs.
Power for hoisting—under operator's
control—is transmitted by electro
magnetic forces. A simple AC squirrel
cage motor drives the hoist machinery
through the Magnetorque unit without

EADERS IN ELECTRI •Ml

sacrifice of speed, control or respon
siveness. Lowering is by gravity so
the hoist motor never reverses.

Born of P&H's 60-year leadership in
applying electrical power to the move
ment of heavy loads, the Magnetorque
unit is another forward step toward
more dependable digging at lower
cost in all kinds of open pit opera
tions. Write for complete information.

PsH
ELECTRIC
SHOVELS

G18 W. National Avenue

Milwaukee 14, Wisconsin

IHARIVISCHFEGER^fc_ CORP QAAT ION ^k
_ ti:ur:i;. u;:i::tiM:. ii:»..:u;« •i hi • •unm lutiiim • nirii '

MSK'&'J:



The Original ROLLING RING CRUSHER

MEETS THE DEMANDS of the

COAL INDUSTRY

•

Capacities 1 Ton to 600 Tons per Hour

Type "AC" for reducing egg and

nut to domestic stoker sizes. This

crusher produces a product con

taining no oversize and a small

percentage of fines.

The "S" type crusher for reducing
efficiently R. O. M. or lump to

screenings in one operation. These

crushers were designed to give

constant and continuous opera

tion.

Special ring type

crushers to meet

the exacting de

mands of the coal

industry.

Our engineers will welcome the opportunity to discuss the de
tailed mechanics of these units. Put your reduction problems

up to us.

AMERICAN PULVERIZER COMPANY
1248 Macklind Ave. St. Louis 10, Missouri
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ALL PHONES HAYMARKET 8073

Hawkins Electric Co
Wholesalers

1445-1447 Washington Boulevard

CHICAGO, 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

LA SALLE, ILLINOIS

DECATUR ELECTRIC SUPPLY DIVISION

DECATUR, ILL

CUTTER BIT SERVICE
for

COAL MINES

A small nominal charge the only Investment

DEPENDABLE, ECONOMICAL, EXPERT SERVICE, DAILY

CUTTER BIT SERVICE COMPANY
Christopher, III.

P.O. Box 125 Day Phone 150 R2
DEWEY E. JOY, Algr. Night Phone 150 R3
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BECK & CORBITT CO.
1230 N. MAIN ST.. ST. LOUIS, MO.

•

STEEL WAREHOUSE PRODUCTS

HOT ROLLED BARS

HOT ROLLED SHEETS

STRUCTURALS

PLATES

TRACK SPIKES

TRACK BOLTS

COLD DRAWN BARS

COLD ROLLED SHEETS

FLOOR PLATES

GALVANIZED SHEETS

EXPANDED METAL

WALKAWAY MESH

ABRASION PLATES

MINE & SHOP SUPPLIES

KERK-ALOY SURFACING

SIL-FOS BRAZING ALLOY

EASY-FLO BRAZING ALLOY

BLACK HAWK JACKS

TRACTOR GRIP-LUG

PORTO-POWER EQUIPMENT

ELECTRIC TOOLS

DAYTON V-BELTS

SERVICE
"Since 1852"

Garfield 2440Long Distance 346
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BRATTICE CLOTH
TAMPING BAGS

BEST BY TEST

^l/Ued by £eadlay Coed Wine openatoni La aM \iddi>.

Stocks from our St. Louis

plant insure prompt shipment
from that point

FULTON BAG & COTTON MILLS
Manufacturers since 1870

ST. LOUIS NEW YORK NEW ORLEANS ATLANTA
DALLAS MINNEAPOLIS KANSAS CITY, KANSAS DENVER

AUTOCAR

TRUCKS

FOR HEAVY DUTY

• • •

Superbly engineered and precision-built by Autocar.

They cost more because they're worth more.

MANUFACTURED IN ARDMORE, PA.

SERVICED BY FACTORY BRANCHES AND DISTRIBUTORS

EROM COAST TO COAST
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Manufacturers of

REPLACEMENT PARTS

for

COAL MINING MACHINERY

* * *

Exclusive Agents for

"CINCINNATI" CUTTER CHAINS & CUTTER BARS

GUYAN RESISTANCES, PORTABLE WELDERS, ETC.

"TWINLITE" HEADLIGHTS —"ERE" LINE MATERIAL

EVERLAST "SUPERWELD" RAIL BONDS & REPAIRS

* * *

t

W. M. HALES COMPANY

DANVILLE, ILLINOIS

CHICAGO • BENTON • HILLSBORO

109



KLEIN ARMATURE WORKS
1439 N. Elm St. CENTRALIA, ILL.

Phone 1552

Manufacturers of

Commutators—Mica and Glass Armature Coils,

Klein Patented Carbon Brushes,

Electric Motors Rewound,

Expert Machine Shopwork,

Brass Foundry,

Bearings—Bushings.

SPECIALIZED LUBRICANTS

for

Tipples & Washers

Mine Locomotives

Mine Cars

Conveyors

Hoisting Cables

Stripping Shovels

Electric Motors

Speed Roducors

Trucks & Tractors

UNCVLN

Centralized Lubricating

Systems

Hand and Power

Operated

Grease and Oil Guns

Grease Fittings,

Accessories

JOS. H. YERKES & CO.
LUBRICATING ENGINEERS

3715 Washington Ave. ST. LOUIS 8, MO. Newstead 6B05

Write or Phone us for Catalogs and complete information
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Why ffi)Conveyors
Provide Simplified Installation

• Barber-Greene Conveyors are built on a unit basis—prc-engineered
. 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 discharge spouts. Field
assembly of miscellaneous pulleys, bearings, and dozens of other
parts, is completely eliminated.

Standardization also permits interchangeability . . . 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. Barber-
Greene Company, Aurora, Illinois. •

111



• • •

DU QUOIN

IRON AND SUPPLY COMPANY

Distributors

MINE AND MILL SUPPLIES

DU QUOIN, ILL.

• »
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Select your Wire Rope from this
APPROVED LIST
These ropes tried and proved on hundreds of instal
lations like yours are built of the finest steels and
Internally Lubricated to resist corrosion.
Consider these laboratory tested and field proved
ropes.

Select the correct rope for your equipment—save
time and money.
You can get a Macwhyte recommendation by writ
ing to Macwhyte Co. or a Macwhyte distributor.

MANUFACTURED BY MACWHYTE COMPANY
KENOSHA. WISCONSIN. MFRS. OF WIRE. WIRE ROPE, AND BRAIDED WIRE ROPE SLINGS

USE ROPE DESCRIPTION

Shaft Hoists 6xl9F Monarch Whyte Strand or Macwhyte
Plow Steel—PREformed first choice.

Incline or Slope 6x7D; or 6xI9G Monarch Whyte Strand or
Macwhyte Plow Steel—PREformed preferred.

Mining Machines and Loaders
6x37 PRE'formed Monarch Whyte Strand or
Macwhyte Plow Steel; F. C. (fiber core) or
I. W. R. C. (independent wire rope core).

Stripping and Loading
(Shovel and Dragline)

6xl9F; 6xdl Monarch Whyte Strand PRE-
formed Lang Lay with I.W.R.G

Shaft Sinking
18x7 (non-rotating) Kilindo PKEformcd Mon
arch Whyte Strand or Macwhyte Plow SteeL
(Avoids spinning on free load.)

Blast Hole Drilling
6x19 "Hi-Lastic" Macwhyte Mild Plow Steel
Drilling Line.
6x7 Macwhyte Mild Plow Sand Line.

Car Puller Ropes
6xI9F; or 6xI9G PREformed Monarch Whyte
Strand F. C. (fiber core) or I. W. R. C.
(independent wire rope core).

Scraper Loaders, 'Luggers and
Slushers

6xl9G, 6xI9F, PREformed Monarch Whyte
Strand F. C. or I. W. R. C.

Use MACWHYTE PREformed Internally Lubricated WIRE ROPE

MACWHYTE COMPANY

Main Office and Works—KENOSHA, WISCONSIN

CHICAGO OFFICE—228 SOUTH PESPI.AINES STREET
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RECONDITION MOTORS

WITHOUT DISMANTLING
n.\J\i Commutator

yf'M RESURFACERS

Keeps commutators in
perfect condition. Used
periodically. Grades,
sizes and shapes to fit
all conditions. Better,
quicker, less expensive.

II0*M UNDERCUTTERS
Undercuts commutator

mica without removing
a single brush. Kasy to
use — cuts smoothly.
Four Models—for small
or large commutators.

(1 »V»m Commutator
UliJBilfl GRINDERS

Trues up commutators
while running in their
own bearings at normal
operating speed. Three
models fit all machines.
Saves dismantling. iSM

mm
Hand Portable

ELECTRIC CLEANERS

Cleans "hard-to-reach"
places. Vacuum—blow
—spray—dry. No. 22-
110 is rated at 1-1/3
H.P. Has continuous
duty, universal motor!
Cleaning attachments
available.

Ask Your Wholesaler
For Catalog on Complete Line of IDEAL Motor Maintenance and Repair Equipment

IDEAL INDUSTRIES. Inc.
5169 Park Avenue Sycamore, Illinois

Heavy Duty Electrical Connectors

Williams Grip Electrical Connectors

Mine Cable • Cords • Wire

• • •

Junction Boxes • Trolley Taps • Rail Bonds

• » •

BRAD HARRISON COMPANY

200 FOREST AVE.

OAK PARK, ILL.
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BIGGER PAYLOADS

Above:

60-TON

PAYLOAD

hauled with

two trailers.

Below:

30-TON

PAYLOAD

hauled In

single trailer.BIGGER PROFITSI

Put Walter Tractor Trucks on your pit-to-plant
run and haul BIG payloads as fast as you
now haul small payloads. You can maintain
plant capacity with fewer trucks —with less
operating and maintenance expense — with
lower hauling cost per ton.

Tho great power and traction of Walter

4-Point Positive Drive keeps these enormous
loads moving in any weather, on soft or slip,
pery surfaces, up steep grades. There is less

wear and tear on roads and tiros becauso

WALTER MOTOR TRUCK CO.
1001-19 Irving Ave.

RIDGEWOOD 27, QUEENS
LONG ISLAND, NEW YORK

wheel spinning is eliminated. Safe, easy han
dling and maneuvering are provided by short
wheelbase, hydraulic steering and powerful
air brakes. Learn more about these and other

important features of Walter Tractor Trucks
for high-tonnage, low.cost strip coal mining.

WALTER
TRACTOR TRUCKS

Sold and serviced by:

C. C. FULLER COMPANY, 520 No. Michigan Ave.. Chicago 11, III.
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CAN THE CONSUMER
RECOGNIZE YOURBRAND

FOR INFORMATION WRITE

732 FEDERAL STREET, CHICAGO. ILLINOIS

One of Chicago's Largest Distributors

of Mine and Mill Supplies

Phone FRANKLIN 7525

CUPPL1EC
•9 -INC- ^

564 W. ADAMS STREET

CHICAGO 6, ILLINOIS

If it is used in a mine—v/e can supply it.
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BERTRAND P. TRACY COMPANY
Manufacturers

THE TRACY CUTTER CHAIN

Last Word in Cutter Chain Efficiency

TRACY GEARS AND PINIONS

Here at our plant it is recognized that Time is the
Essence of the Gear Business, if customers are to be
fully satisfied. There is, distinctly, a way of achieving
this. The first essential is an adequate inventory of
active items; the second is a shop keyed to a produc
tion rapid enough to meet both customary and emer
gency needs.

TRACY DEPENDABLE REPAIR PARTS

for

Goodman Cutting Machines and Locomotives
Jeffrey Cutting Machines and Locomotives
Westinghouse Locomotives
General Electric Locomotives

Supply warehouse for Illinois and Indiana at

DUQUOIN, ILLINOIS
Factory Branches

PITTSBURGH, PA. MONTGOMERY. W. VA.
010 E„l,„„ C..M. BIRMINGHAM, AI.A.919 Fulton Street HARLAN. KENTUCKY

Branch Manager

A. R. WEST, DuQuoin, Illinois
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invesTiGflTe the shvirgs
New "B-Z"

Round Rod Coal
Preparation

Screen.

30% (
Longer Life

20% _
Coal Saving

'-X

"S3

BIXBY-ZIMMER ENGINEERING COMPANY



7AZACORD Cables provide perfect protection againstthe

ragged edges of coal and rock that ordinarily play havoc with

mining machine cables. Hazard has built a line of cables tough,

strong and flexible that ably withstand this punishment and give

long service at a minimumof cost.

These 3 EXTRAS go into every Hazard Mining Cable:
O FLEXIBILITY . . . Quantities of fine, rope-stranded
copper wire make these cables limp and non-kinking.
© TOUGH, RESILIENT, TEAR-RESISTANT JACKET .
Scientifically procossed synthetic rubber, vulcanized in
a continuous metal mold, makes a smooth, strong jacket
that can be pulled around rough walls and corners
with the least abrasion and thus tho lowest cost.
© FLAME-RESISTANCE ... Tho Hazaprene jacket.
now standard on all Hazacord Flexible Mining Cables,
adds this new safety feature.

HAZARD INSULATED WIRE WORKS
Diviiion or The Okonile Compony

WIIKES.BAME. PA.

Electrical Cables for
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WHITNEY ROLLER CHAINS

SPROCKETS

Universal Conveyor Chains

Straight Line Conveyor Chains

&

MALLEABLE IRON AND PINTLE CHAINS AND SPROCKETS

DODGE TRANSMISSION MATERIALS

ALLIS-CHALMERS V BELTS

ALLIS-CHALMERS SHEAVES

BOSTON STOCK GEARS

PILLOW BLOCKS

SPECIAL GEARS

Power Transmission Equipment Co.

640 W. Washington Blvd. • Chicago 6 • STAte 1425
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BETTER PERFORMANCE

AND

LONGER LIFE

with

SUPERIOR ELECTRIC COAL DRILLS

Superior Mounted Coal Drills do mechanically what is tedious, slow,
expensive and back-breaking labor by hand. Underground, one
Superior drill is the tireless equivalent of from 5 to 15 men.

With Superiordrills in the hands of trained men experienced in proper
drilling, loading and shooting of shotholes, a clean, square face to
work is obtained; minimum power requirements and maximum per
centage of lump coal are assured. Further, Superior Drills lend them

selves to speeding production in new sections of the mine, and reduce
materially the area to be supported and kept open to secure a

given tonnage.

DOOLEY BROS.
1201 South Washington St.

Peoria, Illinois

Manufacturers of ALL TYPES OF COAL

MINE DRILLING EQUIPMENT both

hand and electric power
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Greensburg Machine Company
Greensburg, Pennsylvania Phone 350

NEW AND REBUILT

STORAGE BATTERY LOCOMOTIVES

18" to 56" TRACK GAUGE— ll/2 to 10 TON

DEPENDABLE REPAIR PARTS

For

GOODMAN CUTTING MACHINES AND LOCOMOTIVES

JEFFREY CUTTING MACHINES AND LOCOMOTIVES

OLDROYD CUTTER AND LOADERS

A MONEY-BACK GUARANTEE of

LONGER BEARING SERVICE

PROMET

'Engineered" Bronze Bearings and Babbitts

for Coal Mining Equipment

Cut your production costs. Write for free folders.

THE AMERICAN CRUCIBLE PRODUCTS COMPANY

LORAIN, OHIO
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You know of our products —
Here are some New Ones —

c=t^MI§ES^t3

Keep Up the Rhythm of Continuous Production -
Provide Safety for Men and Machines with a

MINES SAFETY CIRCUIT CENTER

POWER DISTRIBUTION SYSTEM

Get Automatic Circuit Breaker Protection!

Permissible and Non-Permissible Types

Write for Bulletin S.C.C. 100

Our Molded Rubber Cable Connectors are Available in

The familiar "Push-Pull" Types

"Bigun" Threaded Coupling Types

New Straight Round Contact "Bigun"
Threaded Coupling Types

New Round "Push-Latch" Types

Write us for details!

X^
MINES EQUIPMENT COMPANY

4215 Clayton Ave. ^^N^
St. Louis 10, Missouri
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BEALL BROTHERS

SUPPLY CO.

COAL MINERS' TOOLS

and

MINE SUPPLIES

ALTON, ILLINOIS MARION, ILLINOIS

MECCASOAP • MELLOFOAM

FOR MINE WASHROOMS
The modern, soft-action liquid soaps that clean without irritation.
Meccasoap for mechanics' hands, faces, showers . . . Mellofoam for
all purpose use. Formulated by pioneers in the field of liquid soap
—for use where real cleaning is a problem. Write for full informa
tion, without obligation.

ANTISEPTOL COMPANY
Division W. P. Slraub & Co.

Manufacturing Chemists Over 40 Years

5524 Northwest Highway, Chicago 30, III.
Eastern Division: 415 Greenwich Street, New York 13, N. Y.
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GREETINGS

to the

ILLINOIS MINING INSTITUTE

The Davies Supply Company

PIPE

Fittings —Valves

Plumbing and Heating Materials

6601 West Fullerton Avenue CHICAGO 35, ILLINOIS
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A FRIENDLY SERVICE SINCE 1887

50,000 items of Mining, Mainte
nance, Contracting, Machinist
and Industrial Supplies at your
call. Allen handles standard

quality well known lines, and
manufactures leather belting,
pipe plugs and pipe nipples, hose
brass goods and fire protection
equipment. Your inquiries are
invited.

ESTABLISHED 1887

W. D. ALLEN MANUFACTURING CO.
566 WEST LAKE STREET CHICAGO 6, ILLINOIS

ALL PHONES: RANdolph 8181

ENSIGN-CLARK D. C. MAGNETIC STARTER

Bulletin on request

ENSIGN ELECTRIC & MANUFACTURING CO.
Huntington, West Virginia
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ROME 60
MINING CABLES

Look for the State of Pennsyl
vania seal of approval — No.
P-I05 — molded in the jacket
surface.

TO ASSURE SAFETY

and DEPENDABLE SERVICE

A MINING CABLE

MUST HAVE QUALITY

ROME 60 MINING CABLE with time-tested Neo-

prene jacket and fillers meets with flying colors the
flame resistant requirements of Act 206, a law of
the State of Pennsylvania. With Neoprene now
replacing Jute as fillers (as illustrated above), Rome
60 Mining Cables provide new standards of safety,
plus superb performance and long life. They are
rugged and unaffected by acids or alkalies . . . for
longer life; highly resistant to flame and mechanical
shock . . . for greater safety.

Single Conductor Locomotive Cable— Concentric
Mining Machine Cable — Parallel Duplex Mining
Machine Cahle (With and without Ground Wire) —
Type W Multi-Conductor Power Cable.

ROME CABLE

CORPORATION

ROME • NEW YORK
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CHICAGO WAREHOUSE

4505 W. GRAND AVE.

CHICAGO 39, ILL.

TELEPHONE:

SPAULDING 2700



AMERICAN CYANAMID COMPANY

30 Rockefeller Plaza NEW YORK, N. Y.

***•"***

AMERICAN
CYANAMID COMPANY

******

HIGH EXPLOSIVES PERMISSIBLES

BLASTING POWDER

BLASTING ACCESSORIES

SALES OFFICES

New York, N. Y. Scranton, Pa.

Pittsburgh, Pa. Chicago, III.

Bluefield, W. Va. Pottsville, Pa.

Maynard, Mass.

128



'Better TLEXIPIPE 'Ventilation

riEX/P/PE
Supplies fresh air

exactly when and where

it is needed.

Eliminates ventilation

problems.

Used extensively as an

auxiliary system of

ventilation in coal mines.

BEMIS BRO. BAG CO.

ST. LOUIS 2, MO.

= TLEXIPIPE 1)entilati ="Better
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HERE'S THE LARGEST STOCK

OF WIRE ROPE MADE BY

ITS LARGEST MANUFACTURER

That's ourwhole story onwire rope and on mechanical rubber
goods and on thousands of other fine items of Industrial and
Contractors Supply and Equipment. It's an important story
for you. Address your inquiries and orders to Mr. Clump in
our Sales Service Department.

GREAT LAKES SUPPLY
Industrial Supplies CORPORATI O N Conliocton Equipment

I •*

1026 W. 50lh Street • Phono ATLantlc 6622 • CHICAGO. ILLINOIS

For Every Mining Need

Simplex Jacks are Safer
Because they provide maximum safety as well asservice, Simplex
Jacks are standard the world over for all mining applications.

Simplex Adjustable Mine Roof Jacks (8
and 16-lons capacity) are easily set in
place and-give adequate protection to the
working face. Also used as temporary
supports under cross timbers, steel beams
or rails.

Simplex Ratchet Lowering Jacks are fast-
operating, always efficient, and embody
important safety features. Capacities 5 to
20-tons.

Ask for Bulletin "Mines-42."

TEMPLETON,
KENLY & CO.

Chicago 44, 111.
Since 1899

Belter, Safer Mine Jacks

S\ Simplex
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for Every Mining Purpose

ft-«fl

ugh, durable Union-formed
Preformed) Wire Rope, do

ped for every mining appli-
tion is a speeiulty with Union
7irc Rope. In serviec and per-
ormance it is the ultimate in

low cost.

This Union Wire Rope four-
story giant closing machine
has a capacity of 27 tons of
continuousWirc Rope, rang
ing in size from % inch to
4 inch diametcr.WircRope
for stripper shovels is one
of its products.

Toffy Union-fornied Wire Ropes for mining
machines are stronger, safer, withstand abrasion,
bending and crushing longer. They are easier to
handle because flexibility is built into the Pre
forming of the strands. Tuffy ends fonnining ma
chinery arc Union-clipped for easier installation.

UNION WIRE ROPE CORPORATION
2178 Mancheilcr Ave. Kansas City 3, Mo.

union

Union-formed i s P re formed

131



*7e« yeabi
H 6XTRA SAfCTV

with

PTLRS IK1PPPSIT6 D6T0RPT0RS

For 10 years Atlas Manasite detonators have provided

blasters with an extra margin of safety against inadvertent

mishandling, impact and friction. Over 520 million have

now been used—more than 126 million by the U. S. armed

forces— indicating the wide acceptance of Manasite.

Not a single accident due to Manasite has occurred in our

huge manufacturing plant during these ten years — a

proud safety record which speaks for itself. The number

of maiming injuries or even lives that Manasite may have

saved in actual blasting operations is incalculable.

Manasite detonators have outstanding detonating effi

ciency, too, at no extra cost.

0>5«Zl2>sNv$'

XosO

135 S. LaSalle St.

Chicago 3, III.

ATLAS
Powder Company

Wilmington 99, Delaware

3615 Olive St.

St. Louis 8, Mo.
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<B> ....A MARK OF QUALITY
• Trolley Line Materials
Hangers

Clamps
Splicers

Expansion Bolts
Section Insulator Switches

Frogs
Turnbuckles

• Feeder Materials
Feeder Wire Insulators

Safety Feeder Switches
Feeder Slings

Feeder Taps
Splicers

Feeder Clamps

• Railbonds

Mechanically-Applied Bonds
Steel Metallic Arc-Weld

Process Applied Bonds
Copper Metallic Arc-Weld
Process Applied Bonds

Welding Machines
Portable Track Drills

• Locomotive Equipment

Trolley Shoes and Harps
Trolley Wheels and Harps

Trolley Wire Lubricators

Trolley Wire Lubricant

Cable Guide Insulators

• Protective and Control Equipment
Automatic Motor Starters, Open Typeand Gas-Proot

Multiple Distribution Boxes, Open Type and Gas-Proot
Junction Boxes, Open Type and Gas-Proof

Gas-Proof Connection Boxes

Fused Trolley Taps
Rubber Connection Plugs

Ground Wire Clamps

• Couplers
Automatic Mine Car Couplers

BRASS
MANSFIELD ^C5^ ' OHIO-U- S-A
Canadian Ohio Brass Company. Ltd. Niagara Falls, Ont.. Canada

COMPLETE O-B PROTECTION FOR CONTINUOUS PRODUCTION

133



Compliments of

FUNK FORGING COMPANY

CHICAGO HEIGHTS, ILLINOIS

MINING MACHINE BITS AND BIT STEEL

Westin^house
PLANTS IN tl CITIES... fj OFFICES EVERYWHERE
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J&L PERMASET PRECI SI ON BUT PRE-FORMED WIRE ROPE

PE RAAAS ET

KGP

Precisionbilt for Longer Wear and

Lower Operating Costs . . . J&L
Wire Rope for mining operations of all
kinds is Precisionbilt to stand the

severe abrasive conditions encountered

and the speed to which cables are sub
jected. Made from J&L Controlled
Quality Steel ... by men of skill and
experience ... on machines of latest
design . . . J&L Precisionbilt Wire
Rope affords you extra safety . . . longer
wear... lower operating costs.

Jones & Laughlin Steel corporation
GILMORE WIRE ROPE DIVISION

FIELD BUILDING, CHICAGD 3, ILL.

J&L PERMASET PRECISIONBIIT PRE-FORMED WIRE ROPE
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Solve Your Dewatering Problems
with

DEMING PUMPS
How recently have you checked up

on your pumping equipment? Is it
adequate for the job? Is it in good
operating condition? Is it ready for
trustworthy service in any emergency?

The lime to gel the correct answers
to those questions is NOW, before
emergencies develop. One of our en
gineers will be glad to help you, but
give him ample notice, for his sake
and yours!

Send for illustrated Bulletin 1000
tehich features all popular types of
Denting Mine Pumps.

Distributed by

GRINNELL COMPANY
4425 So. Western Ave.

Chicago, III.

THE DEMING COMPANY

Deep Well Turbine Pump
for use in bore holes.

SALEM, OHIO

Williams Leather Products
Have Been Quality Products for Over 103 Years

LEATHER TRANSMISSION BELTING
Oak, Chrome, Flexible Tannage

LACE LEATHER

Rawhide, Chrome & Indian Tanned
CUP PACKINGS

Hydraulic, Pneumatic
Oak, Chrome, Flexible Tannage

LEATHER STRAPS & LEATHER SPECIALTIES

of All Descriptions
SAFETY SHOES

Highest Quality—A trial will prove their worth

I. B. WILLIAMS & SONS

71-73 Murray Street
New York, N. Y.

Factory: Dover, N. H.
BRANCHES:
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BUETTNER SHELBURNE MACHINE

COMPANY, INC.

Manufacturers of Repair Parts for

COAL MINING MACHINES

Established

1901

SOUTH THIRD AND MINSHHLL STREETS

TERRE HAUTE, INDIANA

Telephone: Crawford 8854
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POWER

EXIDE-IRONCLAD POWER Assures

"Full Shift Availability
in Mine Haulage Units"

Numerous records show that in mines
where Exide-powered locomotives and
shuttle cars are used, coal handling is
speeded up all the way from face to
cage. Loaders are kept busier, car cbangc
time is reduced, and main line baulagc
sets a faster pace.

Exidc Power is sustained power, equal
to every demand made upon it. You can
be sure of ///// shift availability hour after
hour, day after day. This is the main
reason why more mine operators use

Exide-Ironclads for locomotives and
shuttle cars than all other makes of
batteries combined.

You can always count on Exidc-Iron-
clads for safety and dependability. Their
rugged construction keeps maintenance
costs at practically nothing. These char
acteristics oj Exide-Ironclad Batteries
add iit> lo lower haulage costs per Ion.

£xibe
IRONCLAD

BATTERIES

THE ELECTRIC STORAGE BATTERY CO., Philadelphia
CHICAGO BRANCH: ST. LOUIS BRANCH:

4613 S. WESTERN AVE., BLVD. 1218 OLIVE STREET
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FLAME-RESISTANT!

Flirting with fire is had business!
That's why we take no chances with
U. S. Royal Mining Machine and
Locomotive Cables. These cables

must pass a SEVERE FLAME TEST
and be approved as "Flame-Resist
ant" to conform with the strictest
fire-prevention regulations.

Here's the Flame Test U. S. Royal
Mining Machine and Locomotive
Cables must pass: 400% overload
current is applied to conductors until
cable sheath is heated to 350°F.
Inner cone tip of Tirrell burner

flame is then applied for 1 full min
ute to the bottom surface of folded

cable. Total length charred is meas
ure of flame-resistance and shall not

exceed 14 in. U. S. Royal Mining
Cables pass this test with an extra
margin of safety.

This "Flame-Resistance" test is only
one of the series conducted to assure

you of Cords and Cables you can
depend upon under any conditions.
These include tests for moisture —

absorption, bending, twisting, im
pact and stretching!

SPECIFY U. S. ROYAL
mt

MINING MACHINE AND LOCOMOTIVE CABLES

SERVING THROUGH SCIENCE

UNITED STATES RUBBER COMPANY

1230 Avenue of the Americas • Rockefeller Center • New York 20, N. Y.
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Chicago I3SI Illinois
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GARGOYLE LUBRICANTS

Let Socony-Vacuum Engineers

help solve your

Lubrication Problems

with a balanced Program of

CORRECT LUBRICATION

Behind Every Socony-Vacuam

Recommendation for

CORRECT LUBRICATION

Is 80 Years' Experience

f ¥ *

SOCONY-VACUUM OIL COMPANY, INC.

59 E. VAN BUREN ST. 4140 LINDELL BLVD.

CHICAGO. ILLINOIS ST. LOUIS. MISSOURI
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PEORIA TRACTOR & EQUIPMENT CO.
•iOO FRANKLIN STREET PEORIA 2, ILLINOIS

TELEPHONE 6-6177

• »

Sales, Serviceand Parts Distributors for

"CATERPILLAR" DIESEL
—TRACTORS

—MOTOR GRADERS

—POWER UNITS

CABLE CONTROLLED

—SCRAPERS

—BULLDOZERS

—CABLE UNITS

TRACKSON TRACTOR MOUNTED

—SHOVELS

—SIDE BOOMS

HYSTER —WINCHES

—CRANES

GRUENDLER —CRUSHING EQUIPMENT

I. I. CASE —INDUSTRIAL TRACTORS

ATHEY

GARDNER-DENVER

HUBER

MARTIN

THEW .

-TRAILER WAGONS

-TRACTOR LOADERS

-COMPRESSORS

-AIR TOOLS

-ROLLERS

-TRAILERS

-SHOVELS

-DRAGLINES

-MOTO-CRANES
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A dependable, low-cost,

water-resistant permissible developed

for wet work and hard-shooting coal

Monobel"AA wasdeveloped byDuPomresearch
for use in coal mines where the working is wet and
where thick, hard-shooting coal is encountered.

It's a strong low-velocity ammonia permissible
that has been proved thoroughly dependable in wet
work. "Monobel" AAis waterproofed bya basically
new method and costs less than the gelatinous per-
missiblesused for similar work.

"Monobel" AA produces firm, coarse coal, yet
breaks it down sufficiently to facilitate mechanical
loading. Tests show that by its use a charge can be
readily concentrated in the back of the hole . . .
which results in more efficient shots . . . squares
up the face and shears the ribs better.

Try "Monobel" AA. Operators agree that it per
forms well regardless of whether top or bottom
cutting is practised, and that it will do ordinary
rock and slate shooting in any mine. Talk with your
Du Pont representative for complete information.
E. I. du Pont dc Nemours & Co. (Inc.), 332 South
Michigan Ave., Chicago -f, Illinois.

DU PONT

PERMISSIBLE*
Blasting Supplies and Accessories
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OLSON

SELF-DUMPING

CAGES

Designed to meet demand for
an automatic cage to complete

a faster hoisting cycle as the

result of over forty years' ex

perience manufacturing cages

in the coal mining field. In ad
dition to Self-Dumping Cages

which hold the world's record

for capacity, special types are

furnished to fit individual needs.

EAGLEIRO^ WORK§
DES MOIMES - IOA1/A

WESTERN EXPLOSIVES
DYNAMITE

GELATIN

PERMISSIBLE POWDERS

BLASTING POWDER

PELLET POWDER

ELECTRIC BLASTING CAPS

BLASTING CAPS

ELECTRIC SQUIBS
SAFETY FUSE

BLASTING ACCESSORIES

We Solicit Your Blasting Problems

WESTERN POWDER MFG. COMPANY
DIVISION OF OLIN CORP.

Main Office: EAST ALTON, ILLINOIS Factory: EDWARDS, ILLINOIS
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SEND A SALESMAN
WITH EVERY TON OF
COAL YOU SELL...
Your Trade mark, in your coal, is your
best salesman. It goes right into the
users' bins with every ton of coal. It
stays right on the job . . . working for
you night and day . . . and it tells and
sells the quality of your coal with every
shovelful.

Trademarking is the surest way to build
user confidence and a steady repeat de
mand for YOUR coal. Your trade mark
SELLS your coal and enables the user to
re-order . . . and be sure of getting your
coal . . . every time.

Dustlix Labels stay put—cannot
roll.

U. S. PAT. N08. 2,169,226 —

2,209,763

Of what value is your trade name, or
trade mark, if it does not appear on
the product it represents?

The cost of trademarking, the
DUSTLIX way, is so extremely low
. . . you make no investment in ex
pensive equipment and buy only the
trade marks you require, at from
•10% to 60% less than the regular
price of ordinary printed trade marks.

Decide NOW to build a steady re
peat demand for your coal under its
own trade name. Uniform coal in
sures uniform comfort, and that's
what the user expects to get when he
buys coal. Remember too . . . trade-
marking insures uniformity.

Write us for complete information.

DUSTLIX CORPORATION
MILWAUKEE 2 345 NORTH WATER STREET WISCONSIN

DUSTLIX SCIENTIFICALLY PROCESSED DUSTPROOFING FLUIDS

DUSTLIX AUTOMATIC COAL • TRADEMARKING SYSTEMS



COAL MINE EQUIPMENT SALES CO.

Offers

Large Selection of 6, 8, 10, 13 and 15-Ton Locomotives

AC and DC Mining Machines

Arcwall Machines

Loading Machines of All Types

Electric Hoists from 200 to 1300 H.P.

3, 4 and 5-Track Steel Tipples

Motor Generator Sets

Rotary Converters

Send Us Your Inquiries'.

Frank J. Wolfe

We Specialize in Buy.

ing Complete Mines

That Are Coins Out

of Business or from

Receivers in Bank,

ruptcy, Administrators

of Estates, etc.

OFFICES:

306-7 BEASLEY BUILDING

L. D. PHONE-34

TERRE HAUTE, INDIANA

WAREHOUSE:

FIRST & ELM STREETS
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FOR MINE DUST CONTROL

COMPOUND M

WETSOL

COLSPRA

Specialized chemical products

each for a particular purpose

COMPOUND M — Used 1 part to 1,000 with water. Controls dust
on all mechanized operations.

WETSOL—Used 1 part to 200 with water. Controls dust on coal

cargoes, in power plants and on mine haulage cars.

COLSPRA — Used 1 part to 5 with water. Stops windage loss and
reduces dust on stock piles, the top of railroad cars and on mine
haulageways.

SPRAYING EQUIPMENT — The Coal Treating Equipment Corporation
catalogue gives complete details for every type of spraying operation.
Our technical staff is at your service at no charge.

Products of

THE JOHNSON-MARCH CORPORATION

52 VANDERBILT AVE. NEW YORK 17, N. Y.

Manufacturers of chemical compounds for mining and Industry

Sold By

B. E. SCHONTHAL & CO., INC.
28 EAST JACKSON BLVD. CHICAGO 4, ILLINOIS
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FIRST IN

MINING
, , , M tiM CtoUtfo

Made by the world's largest man
ufacturer of wire rope, U-S-S

American Tiger Brand has the
stamina to handle the toughest min
ing job.

1his superior wire rope is made of
high tensile wire from select U-S-S
Steel. It is extra strong, extra tough,
extra flexible.

In the Excellay Preformed con
struction, Tiger Brand is easy to
handle . . . can be installed quickly
.. . has less tendency to loop or kink
... requires shorter breaking-in time.
It hugs sheave grooves and drums at
all speeds . . . has highest resistance
to bending fatigue. It is safer to use
because crown wires lie flat and in

place when broken . . . jagged wires
do not stick out to injure handlers.
Tiger Brand Excellay Preformed
construction means each wire carries
its full share of the load to stand up
under long, hard service.

You can depend on Ticer Brand
to help reduce maintenance and re
placement costs ... to help you do a
more efficient job in every operation
.requiring wire rope . . . for back of
every reel of Tiger Brand are the
vast research, engineering and pro
duction resources of the United
States Steel Corporation. You can't
buy finer wire rope at any price. So,
get in touch witli your nearest Tiger
Brand Wire Rope supplier now.

AMERICAN STEEL & WIRE COMPANY
Cleveland, Chicago and New York

COLUMBIA STEEL COMPANY
San Francisco I *

Tennessee Coil; Iron & Knilmud Company, Rirminjtham, Southern Distributors
United State* Sicel L*port Company, New York \-^

UNITED STATES STEEL

U-S-S American TIGER BRAND Wire Rope



Washed and Screened

Ohio River Sand

and Qravel

H. H, HALLIDAY SAND CO,

CAIRO, ILL.

The Sincere

cThan.k&
of the Officers and Members of the

ILLINOIS MINING INSTITUTE

goes to the Advertising Committee:

R. W. WEBSTER, Chairman

P. W. BEDA . JOHN DONOVAN
ARTHUR T. BLAKE W. L. GILGIS

H. E. CAMPBELL R. J. HEPBURN
J. G. CRAWFORD G. S. JENKINS

C. S. DE WITT F. E. McEVOY

M. M. SHEPARD

Their willingness and efficient cooperation
have helped make this yearbook possible.
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...Insure Workers Feet

In Sure Protection

WITH

HY-TEST Sajjebf BUoel
Featuring...

These are the shoes workers will lace

up neatly and fully ... no loose strings
to catch in moving machinery ... no
gaping, unlaced uppers to tire die feet
and rob workers of important ankle
support. Hy-Test's new Slant-eze top
brings extra freedom.

ANCHOR FLANGE
"ARC OF STEEL"

RSti^|35
Won't Tip or Shift

When Struck

THE ONLY SHOE WITH THE

ANCHOR-FLANGE STEEL BOX TOE

HY-TEST gaiety gUoei

FRIEDMAN-SHELBY
DIV. INTERNATIONAL SHOE CO., ST. LOUIS, MO.
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10
Hercules Permissibles

for Coal Mining

Developed by Extensive Research and Knowledge

of Field Conditions

SLOW PERMISSIBLES FAST PERMISSIBLES

FOR COARSE COAL FOR FINE COAL

Red II*F Collier* C

Red H D Red II B

Red H C

Bituniinite* D
GELATIN PERMISSIBLES

Bitnminile F
FOR WET WORK

Coal Powder 2 Hercogcl*A (semi-gelatin)

Hercogcl 2

The new booklet, "Hercules Explosives and

Blasting Supplies," will assist you in selecting the

"correct explosive for any coal-blasting requirement.
•Ilcg. U. S. Pat. On., by Hercules Powder Company

HERCULES POWDER COMPANYX 332 S. Michigan Ave. Chicago 4, Illinois

XR-70
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Koppcrs Co., Inc - - 39

Leetonia Tool Co 50
A. Leschen & Sons Rope Co - '3
A. H. Leu Sales Co - - 80
Link-Belt Co 97

Macwhyte Co H3
The Marion Power Shovel Co 145
McMaster Carr Supply Co '4
McNally-Pittsburg Mfg. Corp 9
Mechanization — -

Michigan Chemical Corp - 98
Mine Safety Appliances Co _ - I9
W. H. Miner, Inc _ 24
Mines Equipment Co - — '™
Mineweld Co — 52
Mining Machine Parts, Inc - 20
Mississippi Lime Co -
Mosebach Electric & Supply Co . 9°

National Electric Coil Co 70

Oberjuerge Rubber Distributing Co 47
Ohio Brass Co 133
Ohio Oil Co - 45
The Okonite Co _ 119

Pac Lubricating Co - - 94
Peoria Tractor & Equipment Co - '142
Philco Corp - - - • 73
Phillips Mine & Mill Supply Co - 51
Pittsburgh Knife & Forge Co 70
The Post-Glover Electric Co __ - 1°°
Power Transmission Equipment Co _ 120
Productive Equipment Corp - - 38
Frank Prox Co., Inc 84



Raybestos-Manhattan, Inc _ __ „ _ 10
Revere Electric Supply Co 56
R-J Bearings Corp „ „.... 92
Roberts & Schaefer Co _ 31

John A. Rocbling's Sons Co 25
Rome Cable Corp 127
Joseph T. Ryerson & Son, Inc _ 79

The Salem Tool Co .._ _ 56

Seibel-Sucssdorf Copper & Iron Mfg. Co „ 90
Simplex Wire & Cable Co 49
Sligo Iron Store Co 4

Socony-Vacuum Oil Co 141
Solway Sales Corp _ 53
Southern Electric, Inc 88
Standard Oil Co. (Indiana) 103
Standard Stamping & Perforating Co „ _ 76
Stephens-Adamson Mfg. Co „ 7
Sterling Steel Casting Co 82
Strecter-Amet Co 27
Supplies, Inc , 116

The Tamping Bag Co 58

Tempkton. Kcnly & Co _ _ 130
Timken Roller Bearing Co 12

Tools & Supplies, Inc.. .'. „ _ _ 68
Bertrand P. Tracy Co „ _ 117

The W. S. Tyler Co 83

Union Wire Rope Corp 131
U. S. Rubber Co 139
U. S. Sanitary Specialties Corp „ „ 74
The Universal Lubricating Co _ _ _ 118
The Upson-Walton Co 22

Walter Motor Truck Co _ __ 115

The Watt Car & Wheel Co 21
West Virginia Steel & Mfg. Co 29
Western Powder Mfg. Co 144
Westinghouse Electric & Mfg. Co 134
H. Kirk White & Co _ ....._ 28
I. B. Williams & Sons „ _ 136

Wyoming Tic & Timber Co 57

Jos. H. Yerkcs & Co _ ., _ 110
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