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PROCEEDINGS OF ILLINOIS MINING INSTITUTE

SIXTY-FIFTH ANNUAL MEETING

Held in Springfield, Illinois

FRIDAY. OCTOBER 18. 1957

MORNING SESSION

The Sixty-fifth Annual Meeting
of the Illinois Mining Institute,
held at the Hotel Abraham Lin
coln, .Springfield, Illinois, convened
at 10:00 a.m.. President Paul Hal-
bersleben presiding.

President Paul Halberslehen:
This is die Sixty-fifth Annual Meet
ing ol the Illinois Mining Institute
and, as President ol that organiza
tion, I welcome you to this meeting.

I have not checked on the regis
tration, but George will probably
give you some figures on that when
he speaks. All of you have received
copies of the Proceedings and so
wc will dispense with (he reading
of the minutes of the meeting be
cause they have been published.

1 want to call on George Wilson.
Secretary-Treasurer, at this time,
to discuss certain business matters.

George.

REPORT OP THE SECRETARY

George M. Wilson (Secretary-
Treasurer ol Illinois Mining Insti
tute): Dining the past year, your
Institute had 807 paid members.
As ol 9:45 this mottling, there are
about 896 paid members plus some

life members in attendance. At the
banquet tonight, we will give total
registration as of today.

The cash balance is $2,005.06;
and we have SI0.000.00 in govern
ment bonds as well as a S 1,000.00
railroad bond. The Proceedings for
1957 are being compiled for our
advertisers. We have about one
hundred pages of ads.

The Advertising Committee ex
tends a vote of thanks to you man
ufacturers and suppliers for your
cooperation. We wish to thank the
officers and members of the Execu
tive Committee for their whole
hearted cooperation during the last
year, and to the honorary .Secretary-
Treasurer, Mr. Schonthal. 1 wish to

express my own thanks for contin
ued wise and valued counsel.

Thank you. (Applause)

President Halberslehen: "Thank
you, Mr. Wilson. Gentlemen, you
have heard the report of the .Sec
retary-Treasurer, what is your
pleasure in this matter?

B. E. Schonthal (Honorary Sec
retary-Treasurer) : I move for its
acceptance, Mr. President.

On. Advertisers make it possible to publish this volume —give them a "break."
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(.'. C. Conway (National Mine
Supply Company, Nashville. Illi
nois) : I second the motion.

President Halbersleben: It has
been moved, seconded, and carried.

Now we will have the report of Mr.
15. E. Schonthal. Nominating Com
mittee.

NOMINATING COMMITTEE

REPORT

15. E. Schonthal: Mr. President
and members of the Illinois Min
ing Institute, your Nominating
Committee has met and made the
following nominations for officers
lor the ensuing year:

OFFICERS

President: M. C. Livingston. Truax
Traer Coal Company, Chicago,
Illinois.

Vice-President: A. G. Gossard,
Snow Hill Coal Corporation,
Terre Haute. Indiana.

Secretary• Treasurer: George M.
Wilson. 1112 Natural Resources
Bldg.. Urbana, Illinois.

EXECUTIVE BOARD

For the Executive Board to serve
three years:

J. A. Bottomley, Sahara Coal Com
pany, I larrisburg. Illinois.

A. P. Massinan. Peabody Coal
Company. St. Louis. Missouri.

J. W. Broadway. Bell feZoller Coal
Co., Chicago, Illinois.

R. II. Swallow, Fairview Collieries
Corp.. Indianapolis, Indiana.

Respectfully submitted by 15. F.
Schonthal, Chairman. T. G. Ge-
row, and F. E. Snarr.

President Halbersleben: You
have heard the report ol the Nom
inating Committee. What is your
pleasure on their recommenda
tions?

Sam Caplan: I move the nom
inations be accepted.

Ellis J. O'Brien (Hey! and Pat
terson): I second the motion.

President Halbersleben: No fur
ther nominations are to be made
from the Hoot Ml those in
favor signify by saying "Aye": op
posed. "No." It is passed unani
mously.

Now. if I get oil the beam here
this morning, it is because I am
following Earl Snarl's tracks of last
year, so you can blame him.
(Laughter) They have this micro
phone set so that it will lit George
here, and the fellow put a tilt
spring on that nut so I have to
teeter a little bit to be able to
use it.

From the Poor: As long as von
do not totter. (Laughter)

President Halbersleben: Dr.
Thomas A. Read. Professor ol Me
tallurgical Engineering. University
ol Illinois, will make a report on
oui scholarships at Illinois. (Ap
plause)

SCHOLARSHIP REPORT

Dr. Thomas A. Read (Professor
of Metallurgical Engineering, Uni
versity of Illinois) : Mr. President.
members ol the Illinois Mining In
stitute and guests: You will recall
that at last year's annual meeting
of the Institute, the new program
of the Institute supported mining
engineering scholarships. George

You'll discover good merchandise advertised in this good publication.
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has given me the privilege ol an- her—unfortunately, Mr. Stuber is
nouncing that the Institute has fur- one of those people who had a little
titer increased their generosity this trouble with the flu, I understand,
year, increasing, effective next year, so he is not here this morning; but
the amount of the scholarship the second Mining Institute schol-
awards from S100.00 a year to arship holder is [ohn Harris, and
$500.00 a year. he is present. Will yon rise, please.

In addition to this, I have the (Applause)
pleasure ol reporting the addition- . .
al scholarship programs which The fim rectpient of an Old
have just been started. The Old B.e" scholarship is Mr. Lotus Wo/-
Ben Coal Company has just this mak" Lou,s- Please- (Applause)
year started a scholarship program Finally, the Sahara Coal Com-
which will provide a $500.00 a ,)allv scholarship holder is Mr
year scholarship to a student who Thomas Brown, who. unfortunate-
comes to study mining engineering |v. could not attend this meeting.
at the I nivcrsity ol Illinois and
each succeeding year, up to a total ' would like to make a report
of I, an additional scholarship will °" <'te "lining engineering enroll-
he awarded. meni. This year we have II under-

Then, finally, the Sahara Coal graduate students, which repre-
Company has also set una ucw )C-nts an increase from .'!() last year,
scholarship program with an }im- "' course, is a substantial
award of $500.00 a year and the '"crease percentagewise,
first of these will be awarded next ' l,e University enrollment, as a
year. I think we have your Presi- whole, has not undergone any such
dent to thank for this new scholar- increase this year over last,
ship. '" <losing. I would like to ex-

We at the University, ol course. I"CNS ;,«ai" "l"' thanks to the Hit-
appreciate verv much this support "ols Mining Institute, the Old Ben
ol our educational program by the (-oaI Company, and the Sahara
coal mining industry, and we' also Coal Company for continuing their
feel that it is an excellent way to vigorous support ol our education-
supply some of our most talented :i1 program. I hank you. (Applause)
youth along engineering lines to
the mining industry. Not only do
the awards make possible technical
education for students who other- President I (albersleben: Thank
wise would not have sufficient you, Dr. Read. You heard what he
means, but also it helps to impress said about me, but all of you know
on prospective engineering stu- that he is really talking about
ileitis the importance and dignity Henry Woods, who is the Chair-
ol the mining industry. man ol the Sahara Coal Company.

I would like to announce the (Applause)
names of this year's scholarship I have asked Dr. George Clark,
holders, two of whom are here at Chairman ol the Department ol
this meeting. First, the two recip- Mining Engineering, Missouri
ients of the Illinois Mining Insti- School of Mines, to speak lor just
lute's scholarships: Mr. Paul Stu- a minute. (Applause)

Our Advertisers, who mak,- this volume possible, will appreciate your inquiries.
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Dr. George (dark (Chairman,
Department of Mining Engineer
ing, Missouri School ol Mines):
Mr. President and members ol the
Illinois Mining institute: First ol
all. lei me express my own per
sonal pleasure at being at another
one ol the annual meetings of the
Illinois Mining Institute. I believe
I have missed only two ol these
within a period of thirteen years
and it is always a pleasure to come
hack. I assure you.

With regard to all scholarship
programs, we have a number "f
mining scholarships at the Missouri
School of Mines, hut the one of
primary interest to this group is
the one that is furnished by the
Illinois Mining Institute. The re
cipient of the scholarship was un
able to he here today because of
family difficulties, hut he asked me
to convey his sincere thanks to the
Institute lor the assistance he has
received through the scholarship.

I, too. would like to convey the
sincere gratitude of the Missouri
School of Mines for the generosity
you have shown in furnishing a
scholarship to one of our students.

With respect to enrollment fig
ures in mining engineering, we
had a slight increase again this
year percentagewise, which is a
good, healthy sign. Total enroll
ment is 130 students, about .'!() of
whom come from the State ol Illi
nois. Thus, we feel that, although
we are outside of the geographical
boundaries of the sovereign State
of Illinois, we actually are a part
of it.

With respect to educational re
search programs, we are doing very
well on a graduate level with the
support from the National Science
Foundation and from industry, hut
we are lacking somewhat in sup

port on the undergraduate level.
The results of our graduate re

search do filter down to the under
graduate students and are of ex
treme benefit to them, hut we need
more financial help, and I am sure
this is true of almost every school
in the country.

'To obtain this, we are going to
need the help of not onlv the school
administration and the State legis
lature, hut also of industry itself.
Industry can furnish moral sup
port, hut this is not enough. They
can furnish real support to the
schools by taking a real interest in
what the schools are doing in the
way of research and teaching pro
grams. They can also help in a fi
nancial way by making direct con
tributions or by assisting the
schools with their research pro
grams. Other industries are doing
this extensively and it is helping
the schools in the other engineer
ing professions and setting them
out ahead of where thev are at
present.

I lease this as a word of sugges
tion to you: We are attempting to
go a little more aggressively after
some financial support from the
mining industry in our own area
and this support possibility ap
pears very promising.

Again, let me express my own
sincere pleasure at being here and
for being able to say these few
words to you. Thank you, very
much. (Applause)

President Halbersleben: We have-
Dean William I.. T.veritt. Univer
sity of Illinois, with us this morn
ing and at this time I have asked
him to come to the platirom. (Ap
plause)

)m advertisers air our friends mid fellow members. Consult them frequently.
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Dean William L. Everitt (Uni
versity of Illinois): It is ;i real
pleasure to be here again. I am
particularly impressed with the
program which has been made in
terms of support lor scholarships,
which I think I mentioned here

two years ago as being very im
portant.

All of the various areas of engi
neering in recent years have been
competing for students and there
is a real problem of communica
tion to students on the part of the
various industries so that they can
each, in turn, get their share of
the available supply. Sometimes, of
course, communications fall clown

because of misinterpretation of
data.

There are various ways of reach
ing the students. One of the ways
is through the scholarship program,
which I hope will continue to ex
pand. George Clark mentioned an
other area that I think is very im
portant, namely, the field of elec
trical engineering, the technical
Geld in which I have been particu
larly active. When I was a younger
man. electrical engineering empha
sized the power held and had very
little on communication, or what we
call the electronic held. For a va
riety of reasons, there has been a
great deal more support for re
search in the held of electronics
than there has been in the held ol
power, and the result is that the
new university students see a lot
going on in this held of electronics
but they have not seen as much go
ing on in the held ol power be
cause it has not been very well
supported. Therefore, there have
not been as many graduate students
and/or professors working in this
held. This has been one of the

things that has caused a major
shift in emphasis so that now the
power companies are worried that
they cannot get electrical engineers
to come into their held.

The mining atmosphere around
the campus that is maintained by
research programs, I think, has a
good deal to do with this changing
emphasis. I think you are all aware
that it is somewhat more difficult
to get funds for research programs
in mining than it is in some other
areas ol engineering: partly because
of the difficulty in obtaining funds
fro n the Department of Defense,
which is one of the major sources
nowadays, and partly because of
the difficulty in obtaining support
From industry itself.

I would like to use that as my
theme today in terms of suggesting
an area to which I think we might
begin to give more serious consid
eration, as you have in undergrad
uate scholarships, through the sup
port of research programs at the
University.

It has been a great deal of pleas
ure to be here and I will be glad
to meet more of you as the day
goes on. I hope I can come back
in future years. Thank you. (Ap
plause)

President Halberslcben: Thank
you, Dean Everitt.

I sec ben Schull. the Director of
the Department of Mines and Min
erals of the State of Illinois, back
in the audience and 1 am going to
ask ben to come forward and talk
to us for just a minute or two. (Ap
plause)

ben H. Schull (Director, Depart
ment of Mines and Minerals, State

Advertising in this volume makes it possible to print it. Patronize our Advertisers.
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t»l Illinois): Thank yon, Mr. Ilal-
bersleben, For the opportunity ol
coming up and telling yon about
the coal business— what little we
know.

We are minus 0.032 percent or
I,I(10,000 tons For nine months.
comparing 1956 and 1957 produc
tion figures in the State of Illinois.

Our non-fatal accidents are down
to 139, comparing the nine months
or on a tonnage basis. We had one
lost-time accident in I956 for 16,-
000 tons, and for 1957, it was 55,-
000 tons. Now, if I quit right there,
it would sound better. Our fatali
ties for the first nine months of
1056 were 15 and the first nine

months of 1057, there were 20—
a plus 5. Our tonnage in I'056 was
2,300,000 for each fatality and for
1057, the figure is 1,700,000.

I think that il a man talked lor
a week on that, he would only get
weaker. I think all ol you know
what the situation is. I think that
your reports show you what they
are. Our department would cer
tainly appreciate your cooperation
in helping to stop these roof, rib
and lace falls which are our main
killers in mining today.

I do not think that, with the co
operation of the mining industry,
they will continue. Your coopera
tion will certainly he appreciated
by us. I thank you. (Applause)

President Halbersleben: Thank
you for those facts. Hen. I am sure
that you know that all of us arc
digging in ami lollowing out these

suggestions to the Fullest extent in
attempting to get away from these
accidents.

I believe that that constitutes all
the extraneous matters that we
have ahead of this program. At
this time. I would like to turn the
mike over to Howard Stelzriede of
(he Freeman Coal Mining Corpora
tion, who will act as chairman.

. . . Mr. Howard R. Stelzriede as
sumed the chair . . .

Chairman Howard R. Stelzriede
(Freeman Coal Mining Corpora
tion, Waltonville, Illinois): Thank
you. I see from the program that
we have two papers on the techni
cal session ol this morning's meet
ing. The first one is "The Effect of
Weather Conditions on Explosive
Elements in Coal Mines." by Pro
fessor C. B. Mcintosh.

Professor Mcintosh has done
quite a lot of work on this subject.
He did his first work. I under
stand, while working on his degree
of Ph.D. at the University of Ne
braska, and I think that, for some
ol the particular data he accumulat
ed, he should have hailed from Ne
braska to Illinois under some spe
cial conditions, but he can tell
you about that. Since that lime, he
litis taught at the University of
New Zealand and at the University
of Texas. He is now Associate Pro-
lessor of Geography at Eastern Illi
nois State College, Charleston, Illi
nois. You will note that it is now
officially Eastern Illinois Univer
sity. At this time, we will have
Professor Mcintosh. (Applause)

Establish your identity—mention this publication when dealing -with Advertisers.
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EFFECT OF WEATHER CONDITIONS ON EXPLOSIVE

ELEMENTS IN COAL MINES

CHARLES BARRON MCINTOSH

Associate Professorof Geography
Eastern Illinois University

Charleston, Illinois

The purpose ol the research here
presented was to determine what, il
any, possible relationship there
might be between weather, explo
sive elements in coal mines, and
coal-mine explosions.

This summary paper presents
information obtained in held re
search from two Illinois coal mines.
In addition, a lew patterns and ob
servations resulting from a study ol
more than 100 coal-mine explosions
and the weather conditions associ
ated with 365 of them are present
ed (Mcintosh, 1957a, l!»57b, and
1958? References are given at end
of article).

I wish to acknowledge the coop
eration of the Peabody Goal Com
pany in the research on methane
and coal mine dust. Their No. 11
mine east of I)u Quoin was used
as the research mine from which all
of the methane samples were tak
en, and their No. 17 mine at Pana
was used for the major part of the
coal-dust investigation. Both union
and company men were helpful
with ideas, instructions, and with
some of the work involved in the
study.

The first step in the field study
involved a determination of the re
lationship between methane con
tent of mine atmosphere and at
mospheric pressure. The idea that
miners thought such a relationship
could exist was first presented to
the author by David Stanhouse
shortly after the West Frankfort
explosion in December 1951. Air
samples were taken from the main
return entry of the mine. The air
samples were obtained with stand
ard sampling bottles during the
passage of low pressure cells.

The results of this initial investi
gation are pictured in figure I. 'The
passage of seven cyclones and the
associated changes in methane are
shown. The seasons represented
are summer, autumn, and winter.
Number 1 graph in figure I repre
sents the passage of a typical sum
mer cool front.

A cold front is a line of discon
tinuity separating a warm body ol
air from a cold air mass. Such a
line generally occupies a trough ol
low pressure extending southwest-
ward from a low pressure center
and moves in such a direction that

Mentioning this publication when writing Advertisers puts friendship into business.
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the cold air advances, replacing
warm air on the surface. A cold
I ion t is often referred to as a cool

front during die summer season.
Methane testing was not com

plete during the time of lowest
pressure because the first two days
shown were Sunday and Labor
Day. when access to the mine was
limited. The lew samples obtained
indicate a slight drop in methane
content after the typical weak sum
mer front had passed. This sug
gests that a slight increase in me
thane occurred during the time of
lowest atmospheric pressure.

The autumn sampling, represent
ed in Number 2 graph, shows a
well defined relationship between a
drop in atmospheric pressure and
a rise of methane content in mine
atmosphere.

The remaining graphs picture
relationships found in winter samp
ling. Whenever there was a marked
depression in atmospheric pressure
there was a correlated increase in
methane. The period from January
2(i to January .">l was used as a
check period when relatively high
pressures prevailed. Where no defi
nite depression in the barogram
occurred there was no outstanding
increase in methane.

When two cyclones Follow each
other closely the methane content
associated with the second low pres
sure cell may vary from the normal
pattern. For instance, No. 3 and
No. I in figure 1 are separated by
only one day. The lowest pressure
in No. .'! is 251.82 inches. The pres
sure at the time of observation "A"
in No. I is 211.82 inches. The
amount of methane in the me
thane-storage cavities must have
been depleted during the drop in
pressure associated with No. 3 cy
clone. A slower than normal rise-

in methane is observed in No. I
until alter the pressure bills below
211.82 inches. A rapid rise in me
thane content is noted between ob
servations "A" and "B" alter the
pressure has dropped below the
lowest pressure ol the previous low.
Such a feature should be kept in
mind for forecasting procedures.

Investigation of mining literature
revealed attempts at correlation be
tween low atmospheric pressure
and coal-mine explosions. The re
sults of one of the earliest such in
vestigations (Darton, Ml 15) might
be noted here:

Sir Frederic Able bus shown Ibis opin
ion [Ibal explosions are most frequent at
times ol low pressure] to be largely erron
eous. He gave a list of explosions during
the years IX7"> to 1885, involving die loss
of 2.2tJ!t lives, ami by reference to weather
records showed thai only 17.1 percent ol
the mortality was at a lime when the
barometric pressure was below tin- average
and that ball ol tin- explosions occurred
when tin- pressure was increasing. If the
frequent small accidents due to various
causes could be excluded, three out of
four of tbe explosions were at limes of
bigb pressure or anti-cyclonic conditions.

Abie's observations led him to
one conclusion: coal-mine explo
sions were not related to low at

mospheric pressure.
.Mote recently, C 1.. Hosier

(151-18) made an investigation ol II
coal-mine explosions that occurred
from 1936 to 15)18. eight ol which
were in anthracite mines and thir
ty-three in bituminous coal mines.
Hosier's paper indicated a close re
lationship between anthracite-mine
explosions and a sharp fall in at
mospheric pressure. Barograms as
sociated with the anthracite-mine
explosions show the average pres
sure reaching its lowest point on
the explosion day. The low pres
sure on explosion day should have
indicated more methane in the
mines at explosion lime.

Value is apparent in the merchandise of our worthy Advertisers.
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Averaged barogranis represent
ing the weather actoinpanving the
bituminous coal-mine explosions,
however, revealed the low baro
metric reading to be on the day
before the explosionday. The aver
aged barogranis indicated a rising
pressure during explosion day. A
similar rising pressure pattern at
the time of the explosions had been
noted by Able more than 50 years
earlier. Methane patterns shown in
figure I established the fact that a
rising barometer lowers the me
thane content in a mine.

Hosier (1915) concludes that his
". . . investigation strongly indi
cates a relationship between the
occurrence ol coal-mine explosions
and the pressure changes accom
panying certain synoptic situa
tions."' This conclusion undoubted
ly applies to the averaged barome
tric conditions associated with the
anthracite-mine explosions. How
ever, the fact that the pressure rise
w;is more common than a falling
pressure on explosion day (in the
case of the bituminous coal-mine
explosions) must cause one to
question the validity of the conclu
sion in its application to a majority
ol coal-mine explosions.

One important fact was not con
sidered in either of the above-
mentioned investigations. There
are coal-dust explosions as audi as
methane explosions. Anthracite coal
dust does not explode and it is
assumed that only methane explo
sions take place in anthracite
mines. This fact, taken in connec
tion with Hosier's study, gives a
plausible explanation as to why
there is a close relation between
the time of explosion and the time
of low pressure in the anthracite
mines. For, with only methane ex
plosions active in anthracite mines,

the law ol probability would dic
tate the occurrence of a greater
number of explosions when the
methane content was greatest in
those mines.

Sir Able found atmospheric pres
sure rising on 50 percent or more
of the days when bituminous ex
plosions occurred, and Hosier's
averaged pressures indicated a ris
ing barometer for his 33 bitum
inous explosions. Thus, if a rela
tionship does exist between baro
metric pressure and bituminous
explosions, the association relates
explosions to a rising pressure and
decreasing methane content rather
than to a falling barometer produc
ing an increase in the mine's me
thane content.

A rising barometer is indicative
ol post-cyclonic or post-frontal
weather conditions and their effect
upon coal-dust moisture. The pas
sage of a cyclone or cold front is
generally accompanied by a change
in the type of air mass from warm,
moist air to colder and drier air. It
was assumed that lower tempera
ture ami less water vapor should
tend to reduce the moisture con
tent of the mine atmosphere and
in turn reduce the moisture con
tent of coal dust in the mines. Dust
of uniform mesh was exposed in an
air passage one mile from the air
intake. Samples of the exposed dust
were obtained as four different told
Irouts approached ami passed over
the mine. The moisture content ol
the samples was obtained and
plotted on the graph shown in fig
ure 2. In all cases the moisture
content of the coal dust increased
under the influence of the warm,
moist air preceding the cold front.
After the cold front passed (the
time of cold front passage is indi
cated by '0' on the horizontal grid)

Our Advertisers are selected leaders in their respective line.
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the drier air removed moisture
from the coal dust. The moisture

loss approximated 7 percent in a
21 to 32 hour period after the in
vasion of cold, dry air, and in one
case amounted to a loss oT 11 per
cent within 12 hours.

Comparison of Seasonal
and Short-Period Drying

Seasonal differences in moisture
content of coal dust has long been
recognized. Recognition of brief,
fast-drying periods, described
above, has not yet been accepted
among those most intimately con
nected with coal-mine operation.

Winter drying in mines is great
enough that a printed note "Sea
sonal Warning" was sent out by
the United States Bureau of Mines

early in 1952. The following is
quoted from the warning:

Experience over the years ha- indicated
Hi.ii the tail and winter months are the
most dangerous from the standpoint of
coal dust explosions. A logical explana
tion lor this is that during the tall and
winter months the outside temperature
of the air is lower than the mine temp
culture. Any line coal in the mine grad
ually dries nut and hence becomes easier
to disburse into a dust cloud and more
readily ignitable.

The elfect oi the fall and winter season
on the increased possibility of mine dis
asters can be offset by increased diligence
in maintaining adequate ventilation in
the face legions and by application and
maintenance of rock dust close to the
faces.

Because the seasonal change in
coal-dust moisture was considered
worthy ol a warning, a comparison
was made between the effect of sea
sonal changes and the effect ol
short-period air mass changes upon
the moisture conditions in a mine.

Average humidity and tempera-
tine conditions were obtained for
intake air and the return air in a
mine lor July and January. Table
I shows the calculated loss of mois
ture from the mine in January and
deposition ol moisture in July.
Tlte loss and gain of moisture in
Ihe mine were then computed lot
conditions associated with the told.
dry (cP = Polar Continental) ah
mass that followed the front over
the mine and the warm, moist (ml
- Tropical Maritime) air mass

preceding a front that passed over
die mine in April 1951. A uniform
amount of air was assumed to pass
through the mine lor all four check
periods. (Tor a more detailed dis
cussion, see Mcintosh. 1955.) The
statistics lor the tropical maritime
air and polar continental air rep
resent a time separation oi only 31
hours compared to six months lor
the seasonal time span.

VUi\ hull with the Advertisers who play hall with you.
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TABLE I

COMPARISON OF SEASONAL AM) AIR MASS

MOISTURE VARIATIONS *

Aqueous (lain or Gain or
1ypc <>( I cnipera- Relative vapor in loss lo loss 10

air llllC Humidity grains per mine in mine in
•F. (>•

70 <u. ft. of grains gallons
air per en. ft. per day

cP
air mass 32.6 /.' 1.621 — I.2.70 -KM68

January
average 293 ":i 1.382 —4.489 — 11.039

ml

air mass 71.6 si> o.ss; -p 1.016 + 2..-)0C>

|nlv
average i /.a (i(i 6.678 +0.807 + 1.987

• From '"Danger Period in Coal Mines Following a Low-Pressure Passage." Mining
Engineering, On.. 19."i7.

The last column in Table I re- Coal Mink EXPLOSIONS
veals thai the amount of moisture i:(ll Weather
deposited in die mine during one
day in July differs little from the The weather conditions associat-
amount ol moisture thai would ed with 865 coal-mine explosions
have been deposited in one day were analyzed in light of the ob-
under the warm, moist conditions servations revealed in the held
observed ahead of the front, l.ike- work. A high frequency of explo-
wise, the amount of moisture sions (entered close to the time
drawn from the mine during one when fronts passed the mines. An-
day in January differs little from other time ol higher explosion-lre-
the amount of moisture that would quency was spaced about 2-1 hours
have been lost from the mine in alter the lime the front passed,
one day under the cP air mass con- These two peaks could possibly rep-
ditions observed following the Ap- resent explosion association With
ril told front. 'Thus, practically the methane at time of low pressure
same changes in moisture Condi- and with coal dust 21 hours later
lions in the mine may be observed alter cold, dry air would have re-
within ;i few hours that is evi- moved considerable moisture from
deuced by the average seasonal the mines. A fatality count was
change front summer to winter. used as a check on the validity of

llu\i:r meets Seller in the back of this book.
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Fig. 3-Poif-frontol explosions that have occurred in the Eastern Region of the Interior
Coal Province.

such an association. Methane ex
plosions are mote localized than
coal-dust explosions. It was as
sumed that the loss of life would
he less in methane explosions than
in coal-dust explosions. The low-
pressure explosions, assumed to be
methane explosions, averaged be
tween 17 and 25 fatalities, whereas

the post-frontal explosion period,
assumed to he coal dust or includ
ing coal-dust explosions, averaged
twice the number of deaths that
were observed in the explosions
occurring near the time of frontal
passage.

A historical study of explosion-
weather association and the appcar-

Ottr Advertisers make il possible to publish Ibis volume—give them tt ••break."
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ante ol several explosion series
have led the author to assume the
possibility that weather influences
both methane and coal-dust so that
a greater number of explosions will
occur during periods of maximum
methane content and during per
iods when coal dust is most dry.

I have chosen to present here
some weather patterns associat
ed with post-frontal explosions.
Weather conditions shown in lig-
ure 3 are those associated with live
post-frontal explosions recorded
from the Eastern Region of the
Interior Coal Province. All of these
explosions occurred during the day
following a cold front passage. The
period between the time of cold
front passage and the time of mine
explosion is marked in all cases by
(I) a rise in atmospheric pressure
and (2) a sharp fall in vapor pres
sure. These conditions would indi
cate a cold, dry air mass over the
mine. Polar continental air, we
have already noted, takes moisture
from the coal dust. The two lower
graphs represent weather condi
tions for the two most recent major
explosions in Illinois—the Genital
ia and West Frankfort explosions.
The weather conditions associated
with these two explosions, in mod
ern mines, are remarkably similar.
Coal dust was an important factor
in both explosions; dry air had
been forced through the mines for
more than 25 hours prior to both
explosions: lowest pressures at
time of the frontal passage were
approximately the same: the rise
in pressures were similar; there was
a decided drop in vapor pressure in
both cases: and the explosion re
sults were also similar.

The weather data associated with
the recent explosion that occurred

near Marianna. Pennsylvania, arc
shown in figure I. The weather
maps show the cold front moved
over southwestern Pennsylvania on
September 22. The mine, during
the post-frontal period, was under
the influence of a cold Polar Con
tinental air mass. This I 1-hour
period was one of marked decrease
in atmospheric moisture. This lat
ter condition is revealed by the
sharp drop in vapor pressure be
tween the time of cP air mass in
vasion and the explosion lime. A
comparison of the weather phe
nomenon associated with the Mari
anna explosion and those shown in
figure 3 reveals a marked similar
ity.

Forecasting Dangerous
Conditions

It is possible to forecast limes
of high methane content and per
iods when the air will be excep
tionally dry.

Graphs may be produced by
plotting the methane content from
air samples taken during the pass
age ol several low pressure cells.
The chart in figure 5 plots methane
content on the V axis and time on
the X axis, with zero representing
the time of lowest pressure. The
methane content lor this particular
point in the mine went above the
gassy classification from G to 20
hours before the time of lowest
pressure and stayed above (he .25
to ..'!() of one percent for a like
period after the time of lowest
pressure. The total time in gassy
classification ranged most often
from 20 to 30 hours.

The solid line M in figure Gis
the line ol regression determined
from the pressure and methane sta
tistics lor the methane amounts not

ion"// discover good merchandise advertised in this •;»<«/ publication.
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WEATHER CONDITIONS

ASSOCIATED WITH THE

MARIANNA EXPLOSION
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(Fij;-;. 5 and 6 were used in "Forecasting Explosion Conditions in Coal .Mines.' Illi
nois Suite Acadcim of Science Transactions, Vol. 50.)
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070

Fig.
dep

cd below a pivotal pressure of
29.92 incites. Given a forecast of
low pressure, the best estimate of
methane content may be obtained
by crossing line M with a line
drawn from the forecast pressure
and dropping from thai point to
the estimated methane content on
the X axis. The clashed lines M,
and M.. have been determined by
the standard error-of-estimate for
mula so thai die amount of me
thane for any given pressure will
fall between M, and M.. 95 per
cent of the time. Another attempt
at forecasting methane content has

been admirably presented by Durst
(I Pali).

Another factor to be considered

in forecasting for methane in the
autumn period is worthy of some
consideration. The average pres
sure for the study area of Illinois
approximates 1917-18 mb. (30.05
in.) in September, 1019 nib. (30.09
in.) in October, and 1021 mb. (30.
15 inches) in November. Thus,
there is a slight but definite in
crease in average pressure during
this particular season. With a grad
ual increase in pressure there will
be less chance lor methane to es-

Our Advertisers, who make this volume possible, will appreciate your inquiries.
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rape from the methane storage eav- season on the increased possibility
ities. Such a situation should re- of mine disasters can he offset by
suit in a gradual build-up of me- increased diligence in maintaining
thane in the cavities. The first deep adequate ventilation in the face
low over the area in fall or early regions.. . ." The lace area is often
winter should result in a greater the first part of the operating area
release of methane than might he in a mine to receive the fresh air.
expected from a similar low later The first part of the operating area
in the season. The first deep an- to receive cold, dry air will he the
lunni cyclone should receive special area where the greatest amount of
consideration in Forecasting plans. moisture would theoretically he re-

The time of maximum drying in moved from the coal dust. Thus,
the mine would accompany the in- although Fresh air is essential to
vasion of a cold air mass following sale operation, the writer questions
the passage ol a cold Front. Any the effectiveness ol the Fresh air
measures used in a mine to counter- in alleviating the danger ol coal
act dust dispersion or to make the dust explosions. Rather mining
dust non-combustible could receive engineers face the paradoxical sit-
special emphasis during this post- nation in which the measures taken
frontal period. to minimize methane-explosion

One further point could well he danger tend to increase the drying
emphasized. The previously men- of coal dust and hence increase the
tioned "Seasonal Wanning" states possibility of coal-dust explosions.
"The effect ol the fall and winter (Applause)
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Chairman Stelzriede: Thank yon, printed in the announcement. The
Professor Mcintosh, Arc there any title is "Rool Bolt Recovery in the
remarks or questions you would Middle West" by Leon W. Kelly,
like to ask Dr. Mcintosh? Roof Control Specialist, District E,

YOU seen, to have answered their J'" £ Bur*}U °J J"™* Vincennes,
questions, Dr. Mcintosh. Thank Indiana. Mr. Kelly has been a fa-
* minis late in here lor so long that

I am going to turn it over to him.
The second paper on the pro- I think you all know him. Mr.

gram will differ slightly from that Kelly. (Applause)

Advnthin." in iliis volutin- mains ii possible to print it. Patronize out Advertisers.



I LI. 1 X 0 I S M I N I X C, I X S T I T V T E

ROOF BOLT RECOVERY IN THE MIDDLE WEST

LEON \\. KELLY

Rool Control Specialist. District E

United States Bureau ol Mines

Vineennes. Indiana

Mr. Chairman and gentlemen ol They are both Illinois men and
the Illinois Minim' Institute: Eight both members ol the Institute.

o"

years ago this month I appeared Their names are C. C Conway and
before the Illinois MiningInstitute Dave Neal. They are the gentle-
in an effort to interest every op- men that deserve all of the credit.
erator in Illinois in experimenting in my book, for the spread ol rool
with rool bolts. At that time, there bolting. (Applause)
were only three or lour Illinois The problem that confronted
mines, with the exception of Con- yon eight years ago was the prob-
solidated No. 7. that were using lem of putting the bolts in. You
any roof bolts at all. and the Hum- have solved that problem success-
ber installed was probably less than fully and now it is a question of
1,(100. On June :!(). 1957, it was getting the bolts out successfully
estimated that 9,852,179 roof bolts and safely. Inasmuch as the lime
had been used in Illinois mines in limit for this paper is 'JO minutes,
the intervening eight years. In those the method ol recovering rool
eight years with all those roofbolts. bolts will be described in only two
there'were only three men killed. mines. In one the bolts are recov-
That is a wonderful set of figures. creel by hand methods and in the
and it is comparable to figures lor other by means of a roof-bolt re-
the rest ol the country. The signili- covery machine,
cant thing about that'to me is that As far as is known, tool boh re-
Ido not think justice has ever quite covery was begun ill February,
been done to the people that orig- 1951. in a mine in western Ken-
inated rool bolting- lucky. Inasmuch as the recovery ol

There were two men who had the bolts in the early years of roof bolt-
courage and the vision to go into ing was not publicized to tiny ex
ilic Lake mines ol Missouri,'see the tent by anyone, it is possible that
possibilities, bring them back to bolts were being recovered in some
Illinois, put them in a coal mine Illinois mines prior to February,
and work with them. From that 1951. However, that is not an is
mine, it spread all over the world. tablished fact.

Those two men, I think, should The first mine to be discussed is
receive some acknowledgement, operated in a coal bed very similar

Establish your identity —mention this publication when dealing with Advertisers.
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to the Illinois NO. (i bed. The
coal averages I- indies in thick
ness and has a maximum cover ol
240 feet The roof is had. In gen
eral, it consists of soil shale or
"gob" overlain by limestone. The
policy of the company is to seat
all of the roof holts in limestone,
and as the thickness of the "gob"
varies from area to area, holts rang
ing from IS inches to 72 inches in
length are required. The holts are
TJ-inch mild steel, and are used
with expansion shells. I" bj I" \
t/," steel plates and 2" hv 8" by 18"
wooden blocks. Three holts tire in
stalled in a set and the sets are
soared five feet apart. The holts
are recovered only in the rooms
and the rooms are 22 feet wide.

Some tilings in their procedure
you may not believe are true, hut
they are true: I was there and
spent two days with these men.

Two men are used to recover
the holts. When they enter a room.
they first examine the roof care
fully from the room net k to the
face. This gives them an idea of
ihe condition of the roof and de
termines how many and which
holts they can recover. 'There is no
inflexible rule as to the number
thev must recover and the judg
ment of these two men determines
which ones will he recovered. Thev
are under instructions to recover
only those holts that can he re
covered without injury to them
selves.

I heir first operation is to set
two No. !> screw jacks under the
set of holts nearest the lace and
two more under the next outhy set.
A 15-inch crescent wrench is used
to loosen the nut. They do it, be
cause I saw it. A short wrench is
used because it is believed that if

a holt is so tight it cannot be
loosened with a short wrench, the
load may he resting on the holt
and recovery would he dangerous.

When about six turns are made
on the nut. the holt is struck sharp
ly with a hammer to drive the ex
pansion plug up. freeing the shell.
The holt is then screwed out of the
nut and recovered. A special hook
is then inserted into the hole, and
die shell withdrawn. When the

holts are recovered in the first set.
the two jacks are moved hack to
the third set from the face and

the same procedure is repeated un
til all ol the holts that can he re
covered safely have been removed.
When a jack is removed, the prac
tice is to loosen it a little and listen.

If the- men do not hear anything,
they remove the jack.

'The men who do this recovery
work have been doing it for more
than six years. I know them both
well. 'Thev have had no accidents
ol any kind and the precautions
that they take are reflected in the
fact that they recover only approx
imately 60 percent ol" the holts.

Two men recover aporoximatelv
290 holts. 290 plates. 290 wooden
blocks and 260 expansion shells in
a shift. Approximately 1(1 percent
ol the shells are not recovered. The
value of one roof holt assembly
that they recover is as follows. I
chose a .">()" holt. 'The value of it
may have changed in the mean
time. This is the price I have and
it is the price I read.

i, :i(i" i.v 54" steel holt so.:ir>
I, I" by I" by i/," steel plate 0.11
I. expansion shell ami plug 0.22
I. •>" by 8" by 18" wooden block.. 0.10

Total so.78

Thus, if iwo men at $20.04 a
shili recover 291) holt assemblies

Mentioning ilii.s publication when writing Advertisers puis friendship into business.
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and 260 expansion shells in one
shift, a saving ol SI70.52 is indicat
ed for one day's work.

The second mine to be discussed
isone in which a roof-bolt recovery
machine is used. All of the roof-
bolt recovery machines are funda
mentally the same as the original
one that was designed and con
structed by Mr. James Martin. Su
perintendent of the Truax-Traer
Coal Company in 1952. It consists
of an electric drill mounted on a
two-wheeled, rubber-tired truck
and so constructed that the men

operating it are always under the
protection of roof bolts. It can be
constructed easily in the mine shop
at a nominal cost, and when I say
nominal, I mean less than one
hundred dollars, if discretion is
used in assembling the parts.

The machine is operated by two
men, but in many mines a third
man is employed on a shuttle car
or other form of mobile truck for

the purpose of gathering the bolts
and transporting them to the room
necks or the shop. The two men
push the machine up to the bolts,
engage the chuck in the nut, and
by means of a thumb switch on the
handle, spin the bolt out. One of
the operators drags the recovered
bolt back by means of a long-hand
led hook. The bolts can be used

several times, and the usual rause
of discarding a bolt is the fact that
the heads become rounded as the
result of the wear by the chuck.
Mere is a point. It costs a little
money, but it is a good point. It
has been found that by using the
universal joint (No. A25-129) from
an 11 Iif Joy loader, this wear ran
be virtually eliminated.

An investigation of the results

obtained by using the tool bolting
machine disclosed the fact that the
results obtained varied widely. The
amount saved in a day ranged from
5159.88 to $617.86. This discrep
ancy is clue principally to the dif
ference in value between it 21-inch
bolt assembly and a 60-inch bolt
assembly. Approximately the same
number can be recovered in a

shift, but the values vary widely.
An Illinois mine was taken as

representing the average perform
ance of the recovery machine. This
mine is opened by two slopes into
the No. 6 coal bed which averages
7 feet in thickness and has a max
imum cover of 200 feet. The im
mediate roof consists of approx
imately 50 inches of black shale
overlain by limestone. At places,
the shale is replaced by limestone.
All places are roof-bolted with S/j-
indi bolts 5 feet long. They are
installed 1 feet apart laterally and
longitudinally and are kept within
IS inches of the faces.

About 90 percent of the bolts
are recovered and the recovery ma
chine is used exclusively for this
work. Two men. ecpiipped with
a shuttle car, recover the bolts and
they average 550 in a day. Their
record is 701 in one shift. No effort
is made to recover the shells. The
value of one set is as follows:

1. Boll W by GO" 50.71
I, Washer (used instead tit

a plate) 0.001/,
I. Block, :l"\G"x IK" wood .... 0.12

Total value of I set SO.Kiti/,

The value of 550 sets is $291.37.
From this must be subtracted the
wages of two men (SI I.OS), which
indicates a saving of S2I7.29 lot-
two men's work for one day. That
is conservative.

Value is apparent in the merchandise o\ our worthy Advertisers.
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The roof-bolt recovery machine
has been in use since 1952, with
a steady increase in the number
each year. There have been no
lost-time injuries connected with its
use in five years, as far as can be
learned. Consequently, in the ab
sence of any evidence to the con
trary, it must he assumed that its
operation is not one that could he
considered particularly hazardous.

'The areas from which roof holts
have been recovered are usually
sealed: however, sometimes they
are barricaded and marked with a

"Danger—Keep Out" sign. In some
instances, these areas cave quickly
and at times they arc not barricad
ed or marked with a "Danger"
hoard.

Regardless of the safety record
that has been made in the past in
the recovery of roof holts, there arc-
always the chances that something
may go wrong and an accident may
occur. Consequently, the following
suggestions and recommendations
are presented. Some of them may
seem to he elementary, hut never
theless they arc all founded on ex
perience.

1. When starting roof-holt re
covery, assign practical and exper
ienced men to the job. Do not hire
some new hoys and have them
come in and you find you have no
place for them.

2. Once the recovery crews are
established, do not change them.

3. Use a long hook to pull the
extracted holt hack under the sup
ported roof.

•1. Do not try to recover the ex
pansion plugs and shells when the
recovery machine is used.

3. Have each recovered holt

cleaned with a wire brush, oiled,
and examined.

(i. II the threads are worn on
the end. discard the holt or saw

oil the burred threads.

7. If the heads ol the holts are

being rounded, use the socket that
has been described previously in
this paper.

8. Recover the holts as quickly
as possible after the place has been
driven up.

!). Do not recover holts in a sec

tion where mining is being carried
on nearby, as the noise incidental
to mining operations may make u
difficult for the recovery men to
hear roof movements where thee

are working.

10. The recovery crew should
consist of a minimum of two men.

11. When possible, the holts
should he recovered on an odd
shift or an idle clay when every
thing is epiiet and the recovery
men can hear all noises distinctly.

I". The recovery men should
he instructed to use their own judg
ment and il there is the slightest
doubt in their minds as to the

safety of recovering a holt or group
of holts, to leave them in place.

I.'!. Unsealed areas from which

tool holts have been recovered
should he barricaded and marked
plainly with "Danger—Keep Out"
signs.

"This is the end ol my paper. 1
have to ad lib just a little hit
more. It will only take me two oi
three minutes.

Sixteen years ago, I came to Illi
nois from Utah, a stranger. I knew
no one. When I came to Benton,
a hand of friendship was extended

Our Advertisers are selected leaders in their reslmctive lines.
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to me. Very lew of those people
are here today. In a month. I
belonged to the Rotary Club and
the Country Club and I knew Un
people. They were good people. 1
moved away from there. I am go
ing to quit in lour months, so I
have no ax to grind. I am going
to quit in lour months and go to
Florida.

I was put on a roof-bolting job
and I had an opportunity to travel
all over the state and, with one
exception, every place where 1 went
I was greeted as a friend by good
peoole. I look you right in the eye
and tell you good people that 1
will always remember you. It has
been a privilege for me to live in
Illinois. Thank you. (Applause)

Chairman Stel/riede: Are there
anv comments?

William R. Chedsev (University
ol Illinois): Mr. Chairman, the
speaker described very nicely the
two men removing bolts by hand.
I missed something, or perhaps he-
did not say it. He said that after
thev had put the picks in place,
they removed the bolts, loosened
the jacks and then thev listened,
lie said if they did not hear any
thing, they removed the jacks. But,
I do not know what happened il
they did hear something.

I.. W. Kelly: Put a post there
and lift a jack up.

William R. Cbedsey: That would
reduce the profit from the recovers
of the bolt. I wondered if the\
ever used a jack that could be
clamped.

I.. W. Kelly: Not in this mine.
I was just talking about this one
mine. It is not clone there.

Chairman Stel/riede: Is there
anyone else? We have time, gentle
men. Don't be bashful.

Returning to the first paper on
the program, in talking with Pro-
lessor Mcintosh before the meeting.
I found out that Tom Garwood
described to him a machine that
he had recently received. One ol
the details on this machine is a
change alarm. Would you describe
that, 'Tom. (or the meeting?

Thomas L. Garwood (Orient
Mine No. 2, Chicago, Wilmington
& Franklin Coal Company, West
Frankfort. Illinois): The Weathet
Bureau has instituted a program
of giving wattling of approaching
cyclones and tornadoes. To build
a machine that was relatively sim
ple to give an alarm, they have set
up a design that they have passed
out. I believe, to the Cavil Defense

officials.

They use a 55-galloii drum. There
is attached a small capilary tube,
which allows a slow leaking of the
pressure within the drum. If the
pressure rises quickly, then that
capilary tube will not pass suffi
cient air lot the use ol the dia
phragm and the micro-switch and
an alarm will be given. That is.
theoretically, what is called a
"jump indicator."

In other words, it is to indicate
the quick rise or quick fall of the
barometer. It is rather bulky. The)
recommend that it be held in an
area ol temperature change which
is held to a minimum and where
it is not subject to pressure
<hauges.

P'ay hall villi the Adwrlism »'''» play ball uilh ',».
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I think that die instrument
might lie designed so that it would
be more compact and maybe more
sensitive, but apparently this fits
the demands of the Weather Bu
reau and the machines are being
installed. Thank you. (Applause)

Chairman Stel/riede: Is there
anything else, gentlemen?

If not, the morning technical
session is finished.

. . . President Halbersleben re
sumed the chair . . .

you, Howard. I want to especially
thank these two speakers, Professoi
Mcintosh and Mr. Kelly. This is
the first time I have met Professoi
Mcintosh. The other gentleman
has been a frequent visitor and he
has always been a helpful one. We
are going to miss him when he is
gone from the Federal Department.

We stand adjourned, gentlemen,
to meet again at 2:011 o'clock.

. . . Tlte morning session there
upon recessed for lunch at 11:40

President Halbersleben: Thank a.m.

AFTERNOON SESSION

October 18, 1957

The meeting reconvened at 2:15
p.m., President Halbersleben pre
siding.

President Halbersleben: Gentle
men of the Mining Institute, I am
going to turn this meeting over to
Mr. Fllis O'Brien of Heyl and Pat
terson, who will act as your mod
erator for this afternoon.

. . . Mr. Ellis J, O'Brien assumed
the chair . . .

Chairman Ellis J. O'Brien (Heyl
and Patterson, Inc., Pittsburgh.
Pennsylvania) : Thank you. Mr.
President. 'This afternoon, gentle
men, we are privileged to hear
three men, who I feel are well
qualified to speak to you on their
related subjects.

Our first speaker is Mr. R. E.
knobloch. Midwest Belt Engineer.
U. S. Rubber Company. Mr. Knob
loch is married ami the lather ol

one child. He is a graduate of Nor
wich University in Northfield, Ver
mont. His degree is in chemistry.
Since 1954 up until the present
lime, he has been with I'. S. Rub

ber. Ile started in the factory in
Passaic, New Jersey, and since then
has been assigned to sales and serv
ice engineering.

Copies of his address are avail
able in a limited quantity, but
anyone who wishes may have it by
simply asking and it will be sent to
you. I lake pleasure in presenting
Mr. Knobloch.

Buyer meets Seller hi the bach of this booh.
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SAFETY FEATURES IN BELT

CONVEYOR OPERATIONS

R. F. (CNOBLOCH

Midwest Bell Engineer
l*. S. Rubber Company

Chicago, Illinois

Thank yon. Mr. O'Brien. Mem
bers and guests of the Illinois Min
ing Institute: It gives me great
pleasure to talk to you this after
noon, alter the fine papers which
were submitted this morning. My
topic this afternoon is "Safety Fea
tures in Belt Conveyor Opera
tions."

From the past t<> the present.
conveyor belt fabrics have expand
ed from all cotton to the varying
types and combinations ol syn
thetic fabrics to meet the needs of
the coal industry. In the past, cot
ton fabric was used for all types ol
installations, regardless of the phy
sical, chemical, or other important
characteristics of the fabric. Today,
such fabrics as cotton-nylon, rayon
or cotton-rayon are used to realize
the necessary standards and pro
ductions recpiired by the expand
ing economy of the coal industry.

Regardless ol all these advances
which the conveyor industry has
made from its past, choice ol the
best belt for the job is only tbe-
first step in realizing your belt in
vestment. Belts first of all must

be properly installed, maintained,

and inspected to gel a long life and
the sitiootb. sale operation that you
expect.

'The industry's great snides in
different types of belt conveyors
oiler you the opportunity to reduce
underground haulage accidents.
However, in 1956 haulage acci
dents, listed as the second common
cause of mine fatalities, accounted
for 77 deaths.

Such things as inadequate clear
ance and operation of haulage
equipment account lor a maioi
portion of the accidents. It must
be noted that replacement of so-
called other types of haulage meth
ods with belts cannot guarantee an
accident-free operation.

A sound fire-prevention policy is
one of the basic factors in imple
menting an accident-free type ol
program. Any program ol tbis type
to minimize conveyor belt fires
should be separated into three
main divisions:

1. Accelerated use of lire-resist
ant belting.

2. Fire prevention.
.'!. Fire protection.

Our Advertisers main- it possible in publish this volume—give them n "break."
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On November '.». 1955, the U. S.
Bureau ol Mines approved Silted-
nle No. 28 which set forth certain
requirements covering the usage oi
fire resistant belting and its related
equipment. In order lor a conveyor
belt to be considered adequate for
use as a fire-resistant means ol haul
age, it must pass a rigid proof test
set down by this schedule.

Basically, in the industry as we
know it today, there are two types
of lire-resistant belts in use. both
of which meet the existing stand
ard set down by die I'. S. Bureau
ol Mines. The first type is con-
strutted ol Neomene compound
and the basic belting fabrics 1
spoke of formerly. These fabrics,
when used in a lire resistant type
belt, are impregnated with a fire
resistant material which, like die
Neoprene itself, will not support
combustion.

The second type of fire-resistant
belting is constructed of Polyvinyl
Chloride or PVC. Although we do
have PVC in this country, PVC
belting is primarily in use in Eng
land, basically due to the English
availability of manufactured PVC.
Both the Neoprene and PVC ex
hibit the necessary lire resistant
qualities as required by the V. S.
Bureau of Mines. Both Polyvinyl
Chloride and Neoprene have good
abrasion resistance. PVC has fairly
good tensile strength, whereas Neo
prene has a very high tensile
strength. Neoprene, however, has
a higher coefficient which elimi
nates the necessity of high tension
as in the case of PVC belts.

I have talked a little bit about
fire-resistant belts. How about fire
prevention?

An active fire prevention pro
gram must be implemented and

rigidly enforced in order to prop
erly assure a complete and sale fire
prevention policy. Perhaps some ol
the most important factors in effect
ing a gootl, rounded lire preven
tion program are:

1. Good housekeeping, (dial
lumps, lines, or dust must not be
permitted to accumulate around
the belt conveyor. Spillage should
be removed frequently. Excessive
spillage of lubricants must be
avoided and consideration given lo
the use of higher Hash point and
higher combustion point greases
and lubricants. Pro/en idlers and

their possible failure to turn—be
cause they are frozen—with the
movement of the belt can cause
heat through friction which could
ignite the lubricants utilized there
by.

2. Prompt repair ol conveyoi
belts preventing the exposure of
the carcass should be exercised.
.Any unrepaired cover tears or
gouges will definitely lower the
bell's fire-resistant qualities. In
other words, fabrics themselves will
lose that impregnation and, there
fore, you will lose the advantage of
a fire-resistant belt as such.

3. Pulley lagging should be con
structed of fire resistant com
pounds. Worn lagging should be
replaced immediately. II you are
going to put in a fire resistant s\s-
tem, your pulley line should be of
fire resistant compounds.

1. When flexible or impact rub
ber idler rolls are used, they should
be made of fire resistant com
pounds, again to insure oxer-all
protection against mishaps.

5. Centrifugal switches should
be installed. These switches will
shut clown the power on the entire
belt system when the belt bills be-

You'll discover £"'"' merchandise advertised in this £o<ui publication.
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low its normal speed. This pre
vents material build-up because
feeders do not continue to load a
stationary belt.

6. Proper ventilation should be
provided in all places where feas
ible in underground mining. This
is very important, 1 feel, and a lot
of the underground mining men
have done a very good job on prop
er ventilation.

7. Proper installation of electri
cal equipment should be protected
against overloads by overload re
lays. Power circuit should be pro
tected bv current interrupting de
vices such as circuit breakers and
fuses. Power lines must be large
enough to carry a normal load with
enough reserve to accommodate
reasonable overloads. There is no
point in a power line that is just
going to handle the load yon have.
If something should happen and a
current should go through the line,
your equipment might not he able
to take it and there is the cause
of the fire. Power lines should he
on insulators and kept free of com
bustible material. Insulation on
wire and cables must he made ol
fire resistant compounds.

8. Conveyor structures, skirt
hoards, loading and discharge nans
let devices should he made of fire
resistant material.

'.'. One of the most important
things to remember is that, regard
less ol till the prevention you put
into a system, yon have to inspect
it. Periodic inspections regularly
conducted are important. All defi
ciencies disclosed should be
promptly corrected because there
again, you lose a certain amount
of protection without the inspec
tion of it. Belts should not. he per
mitted to come in contact with the-

conveyor structures or obstacles
along the belt line. Proper align
ment and belt training can go a
long way to prevent a lite bv fric
tion.

It). \ good communication
system that provides contact along
the main points cm the conveyot
system and other parts ol the
mines is tin aid to both fire pre
vention and fire protection. It is
rather fascinating to see some ol
the communication systems that
the underground mines use. hut
your good communication system
provides contact along the main
points in the conveyor system and
they help in a big way to prevent
fire. II something should happen.
you have a communication system
so that the man clown at the end

cm tell the mine superintendent
that you have trouble down there
and he can go down and fix it.

II. Installation of roof-fall cut
out switches and emergency cords
limning the length of the conveyot
should he made. They go a long
wav in helping to prevent accidents
and fires.

What if a fire should occur de

spite all the preventive measures
outlined above? Then ol prime
importance is the saving of the
lives of the men that arc in your
mine and the reduction ol prop
erty damage. For example, in an
all-belt mine, the main and gather
ing conveyors should he provided
with wttter lines, hydrants or hose
taps, lire hose, nozzles or a sprink
ler system in accordance with the
N.F.P.A. specifications. When a fire
resistant hell is used, however, sub
stitutes for water line and sprinkler
systems may he made in accordance
with suggestions in the U. S. Bu
reau of Mines Circular Tfifi'J.
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Such things as hand-type lire ex
tinguishers should be located at
each point of possible electrical
fires, such as drive motors and cir
cuit breakers. The only sure way
to ensure that fire-fighting equip
ment will he properly maintained
is for mine management to insti
tute a regular detailed inspection
schedule. Instances where fire fight
ing equipment was available but
unoperative or unsuitable are nu
merous and .sometimes have result
ed in tragedy.

Fire fighting equipment should
be inspected at least every three
months by qualified persons who
thoroughly understand every de
vice or material provided for fire
protection. Any defects or short
ages that may have developed
since the previous inspectionshould
be recorded and corrected immedi
ately.

Every hand-type fire extinguisher
should carry a tag indicating when
it was inspected and the inspector's
name or initials. Similar lagging of
all truck-mounted facilities, hose-
stations, and miscellaneous fire
fighting items is recommended also.

In setting up good lire-protection
measures, keep the following three
points in mind:

1. Make sure you have easy ac
cessibility to fire-lighting equip
ment. It is very frustrating to a
man to know that it is in the cor
net but he has to go over a big
piece of equipment to gel at the
fire extinguishers.

2. Provide more than two open
ings to ensure an escape route.

.'i. Proper ventilation. Too much
air disperses the fine coal; too little
will permit concentrations of nox

ious and explosive gases that can
hinder fire fighting.

In conclusion, remember fire re
sistant hells are only the first step
toward preventing fires. With the
utilization of a good prevention
and protection program as well as
a fire resistant belt, a sound acci
dent-free program can be achieved.
(Applause)

Chairman O'Brien: Are there
any questions? Well, if not, we will
proceed to the second subject,
which is "Fine Coal Cleaning."The
paper was preoared by two gentle
men. Myron W. Mellor of McNally-
Pittshurg Manufacturing Corpora
tion, and Thomas P. Rhodes ol
Pcahody Coal Company.

Mr. Mellor is presently Consult
ing Engineer for McNally-Pitts-
burg Manufacturing Corporation
and he has spent the past 21 years
of his life with them.

He is a graduate of the Univer
sity of Utah and his thesis was on
"Low Temperature Composition
of Coal." You can see that at that
very early age, he had coal in his
blood. Mr. Mellor travels 125,000
miles a year for McNally-Pittsburg.
so he really gets around. His pres
ent capacity is between engineering
and sales.

The paper will he delivered 1>\
Mr. Thomas P. Rhodes. Prepara
tion Engineer, Illinois Division.
Peabody Coal Company. Mr.
Rhodes formerly was with Sinclair
Company. I lake great pleasure in
introducing Mr. Rhodes. (Ap
plause)
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FINE COAL CLEANING

MYRON W. MELLOR

McNally-Pittsburg Manufacturing Corp.
Pittsburg, Kansas

THOMAS P. RHODES

Preparation Engineer

Peahody Coal Company

Freeburg, Illinois

Erne coal treatment in any prep
aration plant is usually the most
difficult problem that the operator
has to cope with. This applies to
all phases of handling, intituling
cleaning, screening, tlewatering.
diving, water clarification, dust con
trol, maintenance, first cost, and
many others. For this reason, it is
extremely important that anyone
contemplating the installation ol
a preparation plant should exam
ine the problem very carefully
from all angles. It is not only im
portant that the basic cleaning unit
lie capable of delivering a saleable
product with a minimum loss to
refuse but the auxiliary equipment
and operating problems must be
reduced to the least possible mini
mum.

Some of the equipment in a plant
is necessary, ol course, regardless of
the type of cleaning unit selected,
however, several portions of the
circuit and its operation are direct
ly affected. The purpose of this
article is to present some back

ground history and describe a wash
er not available in the United
States until recently, which is now
being offered by the McXally Pitts
burg Manufacturing Corporation.
It alleviates or overcomes many ol
the difficulties connected with the
problem of handling fine coal. The
name Feldspar Jig has been used
for this washer in Europe, presum
ably because feldspar is cpiite often
used as the "bedding" material.

The so-called Feldspar Jig is not
a recent development, it has been
used extensively in Europe for sev
eral years. It is now being installed
in a majority of cleaning plants
throughout many of the foreign
countries. Some typical large for
eign manufacturers are Prepara
tion lndustiielle ties Combustibles
(P.I.C.) ol France, Schutermann &
Kremer-Baum (SKB) of Germany.
Coppee of Belgium. Most installa
tions are for coal no larger than
%" or V\" x " NV'''' tonnages rang
ing from 15 to 150 tons per hour in
a single unit. Quite a wide varia
tion exists as to the types of auto-
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malic controls in use, impulse ap
plication, refuse removal, and oili
er features.

A primitive form of the machine
was used in the United States
years ago but it was a small ton
nage unit that required dose super
vision. Very lew improvements
were made so the potentialities
were never exploited. Three years
ago McNally Pittsburg constructed
a commercial si/e unit and in
stalled it in their research labora
tory at Pittsburg, Kansas. Design
was based on a study of various
European methods.

The laboratory circuit was set
up to duplicate as nearly as pos
sible actual plant operating condi
tions on United States coals. Re
search continued lor two years, dur
ing which time many alterations
were made to improve operating
characteristics and general design.
Approximately one year ago, the
Northern Pacific Railway Com
pany installed a unit in their prep
aration plant at Roslyn, Washing
ton, to treat 10 TPH•/," x 0 raw
coal with a reject varying between
10 percent and 50 percent of the
leed. A considerable amount of re
search was done in the held on this
machine under actual operating
conditions to determine what fur
ther improvements could be made.
It has been performing very satis
factorily under difficult operating
conditions. The automatic controls
enable the washer to deliver a
product with a consistent ash even
though the ash percentage in the
feed varies over a wide range.
There is also considerable variation
in feed tonnage, yet no attendant
is required to make compensating
setting changes. Approximately 40
TPH is the maximum tonnage be

ing treated in a washing compart
ment three feet wide.

The U. S. Bureau of Mines, un
der the direction of Dr. II. T. Yan
cey, Chief of Fuels Technology Di
vision, Seattle, Washington, litis
made exhaustive and detailed stud

ies of the Roslyn line coal washer
operation. 'The results will be pub
lished by the Bureau of Mines. A
typical example of the washer's
operation taken from lest data col-
letted by McNally Pittsburg show
ed !)7 percent over-all efficiency for
I i x 18 mesh with feed ash 29 per
cent, washed coal ash 11 percent, re-
fuse ash lib percent, amount ofreject
.'II percent. At the time of the test,
the washer was receiving -10 TP11
raw coal feed. Near gravity accu
mulation (10.10) was 11 percent
at the separating gravity of 1.55.

At the last Mining Congress gen
eral session, Mr. Karl R. McMillan,
General Manager of Coal Opera
tions for the Northern Pacific Rail
way Company, presented a report
on this washer. Mr. C. A. Vissac.

Consulting Engineer, presented an
article for the AIMT. titled "Coal

Preparation with the Modern Feld
spar fig," which was published in
Mining Engineering, July. 1055.
This paper included a detailed de
scription of the operating theory.
Several other foreign publications
are available, therefore, this reoort
is not meant to be of a highly tech
nical nature. However, a brief de
scription ol the operating prin
ciples would appear to be in order.

Basically, the so-called Feldspar
Jig is an adaptation ol the well-
known Baum principle with spe
cial features necessary for treating
line coal. 'The particular machine
referred to here has three washing
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tells in line. Approximately two
leet below the water level a screen
plate with I" round perforations
supports a feldspar or ceramic tile
bed; thickness of the permanent
bed is about lour indies and con
sists of pieces 2"x \y2"*V\" :ill('
smaller but large enough to remain
on the plate. Each of the tells is
independently sealed below the
screen plate level with separate air
lilts to dispose of the refuse or re
circulate middlings being hutched
through the bed. No division is
made above the screen plate. As
die coal progresses through the
washing compartment it is strati
fied gravinietrically by a successive
series of jigging impulses.

Air intermittently fortes water
up through the screen plate open
ing up the feldspar bed and lilting
the coal and water in the washing
compartment, then as the air pres
sure is released, stratified refuse at
the bottom is hutched through the
bed until it settles into a locking
position. Intensity of the impulse,
and consequently the amount ol
hutching accomplished, is automa
tically controlled in each cell by a
device that senses the concentration

of heavy material at the bottom
of the bed. (dean coal overflows
a weir at the end of the last cell
with the water. Obviously the stra
tification of line coal must he ac
complished under closely control
led conditions that will prevent ed
dies, violent impulses, and undue
disturbance of any kind which is
the reason for the application ol
special design features not found
on the conventional liauiii Jig.

At the present time: McN'allx
Pittsburg is erecting a plant for
Badger Coal Company at Philippi,
West Virginia, to treat 7"> TIM I
3/16"x0 raw coal. This plant will

be in operation in the near future
and should provide some interest
ing information concerning the
washers operation in the West
Virginia held. (Applause)

Mr. Thomas P. Rhodes: Mr.
Mellor will he available for fur
ther discussion or for anv ques
tions that you may have on this
particular machine. (Applause)

Chairman O'Brien: Thank you,
very much, Mr. Rhodes. I hope
there are some questions, gentle
men. This certainly must bring to
mind several questions on compa
risons ol this machine with equip
ment with which you are familiar.

I hope- that \ou will give Mr.
Mellor something to do. Are there
any questions? He has spent a lot
ol time on this, gentlemen, and
he is anxious to convey some of the
information he has.

Mr. Mellor. I will ask one ques
tion then: What is the lowest si/e
particle that you feel can he ade
quately washed in your washer?

Myron Mellor: Well, it is a jig
and the lowest si/e particle that we
feel can be handled really efficient
ly is about -10-mesh. There is some
washing clone to 100-mesh, but how
much is hard to say. It depends on
different coals.

William Chedsey: Don't the
characteristics of the sink material
influence the si/e at which you can
recover? Some of the sink materials
will break up like clay and make a
separation almost impossible, bul
others, like sand or limestone rock,
might he much more sinkable.

Myron Mellor: Yes, that is en
tirely true and it is important that
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the water be clarified. When you
build up a medium, ii is too vis
cous t<> really handle the fine coal.

William Chedsey: Do you have
any figures as to bow many gallons
per minute or bout you ran get
from a ton?

Myron Mellor: Yes. its capabili
ties were checked at the Roslyn
plant and I would say it is about
Sill) gallons a minute or 40 tons
an hour. That is the entire re
search on that one.

Chairman O'Brien: Are there
any questions over here?

Thomas Davis (Vice President,
Nelson I.. Davis Company. Mr-
Henry, Illinois): 1was wondering
about this possibility: Have you
tried removing part of the fines
that you mentioned you cleaned
down to 18-mesh or even down to
100-mesh?

Myron Mellor: Yes.

R. A. Mullins (Preparation Man
ager, l'.nos Coal Mining Company.
Oakland City. Indiana): Did that
increase the tonnage that could be
put through the box? In other
words, with this 100-mesh material
going into the water, could that
increase the tonnage that you
could put through the box?

Myron Mellor: Yes, sir. because
of the fact that you do have a less
viscous medium and you can han
dle more tonnage.

S. A. Stone (Deister Concentra
tor Company, Fort Wayne, Indi
ana) : What do you consider the

top size that you can effectively
handle in a -f-48-mesh bracket?

Myron Mellor: Oh, up to three-
eighths of an inch. Perhaps it could
go higher than that, but then any
thing larger than that would not
be quite effectively cleaned. Nearly
all of the installations on coal have
a top size of three-eighths to a
quarter-inch.

Chairman O'Brien: Arc there
any other questions? I would like-
to have Mr. Mellor tell us a little
bit about the control system which,
from what he has told me. certain
ly seems worthy of your considera
tion. Would you mind telling us a
little bit about that, Mr. Mellor?

Myron Mellor: In that connec
tion, a lot of our experimentations
in the laboratory were with con
trols. For the handling of the fine
coal, you must have the controls
very sensitive. Intensity of the im
pulse isautomatically controlled in
each cell by a device that senses the
concentration of heavy material at
the bottom of the bed.

Chairman O'Brien: Are there
any other questions?

Thank you, very much. Mr. Mel
lor, for your time and lot your
answers to these many interesting
questions.

Our next paper is by F. W. Par-
rott. Manager of the Technical
Service Section. E. I. I)u Pont de
Nemours and Company.

Mr. Parrott is a graduate Chemi
cal Engineer from the University
of Wisconsin. 1 take great pleasure
in presenting Mr. Parrott. (Ap
plause)
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USE OF AMMONIUM NITRATE BLASTING

AGENTS IN STRIP MINE OPERATIONS

I". W. PARROTT

Manager, Technical Services .Section, Explosive Division
]•".. I. DuPont de Nemours and Company

Wilmington, Delaware

Mr. Chairman and members ol
the Illinois Mining Institute: I cer
tainly appreciate being here today.
This is my first attendance at this
meeting. I found it very enjoyable
and very informative, including my
introduction to the Lake Club last
night. (Laughter)

And now to Ammonium Nitrate
Blasting Agents in Strip Mine Op
eration.

The use ol ammonium nitrate
as a source ol explosives energy is
not new. It was well known, as far
back as fifty years ago. that am
monium nitrate, although insensi
tive to detonation itself, could be
sensitized and under proper condi
tions made to explode and perform
useful work. The first dynamite,
which was invented by Nobel ol
Sweden in 1866, consisted of nitro
glycerin mixed with various absorb
ents to make an explosive which
could be handled with at least so ne

degree of safety. During the next
forty years a number of improve
ments were made to the original
crude type ol dynamite, but the
only real explosive ingredient re
mained the highly sensitive nitro
glycerin.

Shortly alter the turn of the cen
tury ammonium nitrate was intro
duced as a dynamite ingredient and
since that time its use in commer
cial explosives has expanded until
today there ate very lew commer
cial explosives that do not contain
substantial percentages of this ma
terial.

Ammonium nitrate has the dis
advantage that it is only about 7(1
percent as strong as nitroglycerin,
and is hyrqgroscopic. However, it is
much less sensitive and less ex
pensive than nitroglycerin. Grad
ually it has replaced nitroglycerin
in dynamite in percentages which
maintain the rated strength of the
explosives. Various means have
been devised to impart sufficient
water resistance to these dynamites
to make them practical for most
types of blasting. The use of in
creasing proportions of ammonium
nitrate has resulted in dynamites
that ;ne less hazardous to manu
facture, handle, and use. and that
tire of lower cost per unit of energy.

During and after the First World
War, the quest for cheaper and
safer explosives went on at an accel
erated rate, and with it came the
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development ol many new types
of explosives and blasting agents.
The trend in dynamite was toward
less and less nitroglycerin, until fi-
nallv it was ailing mainly as a sen
sitizer for the ammonium nitrate
which made up almost the entire
remainder of the composition.

This trend culminated in the de
velopment of the blasting agent.
"Nitramon." which contains no ni
troglycerin whatever ami which
was introduced by the Dtl Poni
Company in I9.'>"> alter many years
of research along this line. This
product, which is packed in tightly
sealed metal cans, is not classified
as a high explosive since it cannot
he detonated by commercial blast
ing <aps. friction, or the impact ol
heavy steel weights. Special ••Nitra
mon" primers, also packed in me
tal cans, likewise contain no nitro
glycerin and hence are much safer
than dynamite.

The history of "Nitramon." or
at least most ol its features, is prob
ably familiar to till of you. "Nitra
mon." together with "Nitrainex,"
tlie stronger high density canned
product which was subsequently
developed, were soon recognized as
the ultimate in safety for large-hole
blasting. Because they were equal
to or better than nitroglycerin ex
plosives in most properties, par
ticularly in loading density and
water resistance, they were widely
adopted for quarry and open pit
blasting throughout the country.

The next development of impor
tance involving ammonium nitrate
occurred only a few years ago with
the invention of"Akreniite," named
for its co-inventor. Bob Akre ol
Maumee Collieries. Industry in gen
era! first learned about "Akreniite"
late in 1954, although it had been
used experimentally before that

date for several years at the various
Maumee stripping operations. As
all of you probably know, "Akre
niite" consists simply of fertilizer
grade ammonium nitrate combined
with a small percentage of fuel ma
terial, cither solid carbon in some
form, or fuel oil. It is packed in
cylindrical bags made of an ex
pansible material, usually a plastic
known as polyethylene. For best
results, it is mixed in a mixer of
some type to insure thorough in
corporation of the two ingredients.

"Akreniite" is covered by a pa
tent which embodies the method ol
use and the pertinent feature is the
expansible plastic bag which allows
it to expand to fill the borehole.
completely or nearly so, when load
ed by dropping. This results in
elimination of most of the air space
in the hole, and the resulting high
degree of confinement is important
both from the standpoint of com
plete detonation and blasting effi
ciency. This product, the only one
properly designated as "Akreniite,"
is now supplied byexplosives man
ufacturers and is also being made
on the job by a number of large
users.

Since "Akreniite" appeared on
the market, there have been a num
ber of further modifications of this
type of blasting agent. All of these
consist of ammonium nitrate, usu
ally in the prilled form, containing
a small percentage of combustible
material to provide sensitivity and
produce maximum strength.

Before going further into the de
tails of the use of prilled ammo
nium nitrate for blasting, we would
like to explain briefly the develop
ments in the manufacture of this
chemical that have resulted in its
economical and successful use in
field-mixed blasting agents. Prior
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10 World War II ammonium ni
trate, although recognized as an
excellent source of nitrogen loi
fertilizer, was not widely used for
this purpose. Production facilities
in the United States were small
as compared to those at the pres
ent time, and the cost of this chemi
cal was considerably higher titan
at present.

During and alter the last war.
facilities for the production of syn
thetic ammonia and nitric acid, the

.chemical intermediates from which
ammonium nitrate is made, were
expanded tremendously since these
same intermediates are used in the
production of practically all mili
tary as well as commercial explo
sives. With the large increase in
production facilities, together with
improvements in the chemical pro
cesses, fertilizer grade ammonium
nitrate has been greatly reduced in
cost. Mostammonium nitrate prills
are now manufactured in privately
owned plants, a number of which
were built by the federal govern
ment during the war. Low invest
ment and tremendous production,
only a small portion ol which is
used for blasting agents, have re
sulted in a very low cost lor this
chemical.

The original "Akremite" was
made with a solid combustible ma

terial, carbon black, as a fuel, but
solid fuels have now largely been
replaced by oil for several reasons,
chiefly economy, convenience, and
availability. Also, the compositions
are being packaged in various con
tainers such as multi-wall paper
bags or cylindrical burlap bags for
direct loading into the hole. Some-
type of moisture barrier is built into
all these containers for moisture

protection in storage.
Although many stripping opera

tors seem to prefer a prepared and
packaged product for convenience
in handling and use. the ultimate
in simplicity is the actual prepara
tion of the mixture at the hole.
The prills are poured from their
original containers into the bore
hole and the fuel oil is added with
or following the prills. In some
instances the proper amount of oil
is added to each bag of prills prior
to loading and a short waiting
period allowed for the oil to per
colate through the contents. The
oil coated prills ate then pouted
into the hole. Compositions mixed
on the job in this manner are not
chemically balanced and will not
develop the theoretical strength
and other properties equal to the
carefully pre-mixed compositions.
However, they are being used witb
very satisfactory results on a num
ber of stripping operations.

1 he success of ammonium ni
trate prill and fuel mixtures may
be credited mainly to two factors:

(1) These mixtures result in a
product which has low density, gen
erally on the order of about U.S.
This is important because such mix
tures become less sensitive as the

density is increased. High density
results in reduced sensitivity and.
when densities comparable to those
of conventional high explosives
normally used lor stripping work
are reached, detonation ol the ma
terial is difficult and unreliable
even with large primers.

(2) Confinement is also all im
portant in the successful use of a
composition of this type. In gen
eral, prill-fuel mixtures do not
shoot reliably when unconlinecl.
even with large primers. 1lowever.
when confined in a borehole with
essentially no free space in the
hole, thev detonate and explode
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with maximum velocity when prop
erly stemmed and primed. For this
reason, compositions packed in any
sort ol container for direct loading
into the hole are generally not as
effective as pouring the free-flowing
prill-fuel mixture down the hole.
In addition to ideal confinement,
pouring provides a better loading
density which, in some instances at
least, approaches that obtainable
with the denser dynamites or blast
ing agents.

These two factors, density and
confinement, along with proper
priming, should be kept in mind
since attempts to increase density
and to load without complete con
finement will probably lead to dif
ficulty.

Now we would like to cover
some of the points that have been
pretty well established from actual
testing and from accumulated held
experience over the last several
years.

Several trials have been made
using ammonium nitrate prills
alone, but it has been established
without question that some- sort ol
carbonaceous material is necessary
for satisfactory performance and
sensitivity. Ammonium nitrate is
an oxidizing agent and thus con
tains excess oxygen. The excess oxy
gen burns up the fuel material
which adds considerably to the vol
ume of gas and energy of the ex
plosion. The cheapest and easiest
fuel material to add to prills is
some sort of oil. In general, this
can be almost any type, either lu
bricating or fuel oil. but No. 2 fuel
oil is being used most widely be
cause it is cheap and readily avail
able. Although there are several
spec ial types of oil which are bet
ter from several standpoints, they

are generally more viscous and re
quire a mixer to produce a uniform
product.

'The proper amount of oil to be
added to produce a good oxygen-
balanced mix is about (i percent
by weight, although slight varia
tions are not critical, by fortunate
circumstance, prilled ammonium
nitrate will absorb and hold just
about the correct amount. Essen
tially the oil coats the surface of
the prills, although some may be
absorbed into the particles them
selves.

When mixing on the job it is
generally desirable to add an excess
of oil to be sine that till ol the
material is covered. The standard
proportion is usually one gallon ol
oil for an 80-pound bag of prills,
or live pints for a 50-pound bag.
Too great an excess can be harm
ful, since it tends to desensitize
dynamite primers, and possibly the
prill-oil mixture as well, causing
loss ol blasting efficiency.

Prill-fuel mixtures of this type.
when properly primed and con-
lined in huge holes, provide a blast
ing agent of medium strength. Al
though strength figures on this tv pe
ed material cannot be established
by laboratory tests, due to the fact
that it cannot be evaluated in
small quantities which laboratory
methods require, we do have cal
culated figures which have been
confirmed by field measurements.
On a theoretical weight basis
these mixtures produce energy
equivalent to 50 percent to (10 per
cent dynamites.

Likewise, we do not have velo
city figures obtained by normal
laboratory methods. Actual meas
urements have been taken in large
boreholes, however, and although
these figures cannot be compared

Our Advertisers make it passible lo publish this volume—she them a "break."
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with our standard dynamite velo
cities, they are quite interesting.
The velocity of plant-mixed prill-

carbon black mixture in lOv^-inch
holes has been measured at ap
proximately 12.1KM) feet per second.
That of the prill-oil composition is
approximately 18,000 feet per sec
ond in the same diameter. These
velocity measurements were taken
using various si/es and types of
primers and have been shown to
he constant, irrespective of the
primer, as long as the primer was
above a certain minimum size and
strength. The only difference found
in 6-inch holes was 800 to 1.000
feet lower velocity.

When very small primers were
tried in this same series of tests, it
was found that in some instances
there were complete laihires.
whereas in others detonations were
of a very low order, with velocities
about one-fifth those just men
tioned. This is. ol course, an indi
cation of incomplete or partial de
tonation resulting from the border
line priming.

from this it can he seen that

to obtain satisfactory results with
ammonium nitrate-fuel mixtures,
proper priming is of considerable
importance. It has been recom
mended that with dynamite prim
ers, the primer should be at least
10 percent strength and on the
order of 10 pounds in weight. In
general, the high-velocity, high-
strength dynamites are better pri
mers than those ol medium or low
strength and velocity. Under favor
able conditions such individual pri
mers should he spaced at least every
20 feet in the column load. In

ground where the holes tend to
cave or where confinement is not

good, additional primers spaced at

closer intervals are necessary and
should he used lor best results.

Under some conditions it is pos
sible to shoot these mixtures with
somewhat less primer material, hut
to assure over-all dependable re
sults, a factor of safety is needed.
A number of large consumers of
prills have louiitl hy experience
that, although visible results ap
pear to he good, machine produc
tion is considerably better if a fair
ly high percentage of primer is
used. In some instances operators

have adopted a ratio as high as
10 or 15 percent, alter having had
considerableexperience with small
er amounts. This is, of course, par
ticularly true where fairly hard
shooting material is encountered.

While on the subject of primers,
we would like to spend a moment
on the safety aspects. The com
bination of materials loaded into

the hole is only as safe as its most
hazardous unit. Since primacord
initiation is almost always used in
Stripping work, this danger point
is usually the primer, if dynamite
is used. With dynamite primers on
the job. the loading operations are
subject to almost the same degree
of hazard as when the complete
load is dynamite. There is also the
possibility of digging into a mis
fired hole. Several accidents from
this cause have been reported.
.Such mishaps are very unlikely
with iion-nitroglyierin primers since
none has ever occurred with "Ni-
tramon" or "Nitramite" primers
during the many years these prod
ucts have been used. Consequently,
it is strongly recommended that
"Akremiie" and compositions of
the pi ill-oil type he detonated with
non-niiroglycerin primers. The Dit
Pont Company markets several dif
ferent types and sizes.

You'll discover Rood merchandise advertised in this good publication.
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"Xitramou" primers have estab
lished themselves as being very
satisfactory over the years, and are
excellent for the prill-oil blasting
agents. The smaller and more eco
nomical ".Niirainiie" primers are
now available in two sizes. In addi
tion, oilier non-nitroglycerin pri
mers packed in polyethylene bags
of various diameters and weights
are being used with excellent re
sults. While in some instances the
non-nitroglycerin primers areslight
ly higher in cost, the added safety
is well worth while.

Ammonium nitrate is a very sol
uble material and various means
have been tried to provide a degree
of water resistance for ammonium
nitrate-fuel mixtures. Various types
of packages are in use—the poly
ethylene lubes in which "Akrc-
inite" is supplied, or paper or bur
lap containers which have some
sort of waterproof barrier. All of
these packages may provide a meas
ure of water resistance for damp
boles. However, most of them pro
vide no real water resistance for
water-filled boreholes.

Metal cans have also been tried,
and although these are essentially
water-tight under the normal pres
sures encountered, the container
cost and labor in preparing such a
package essentially rule out this
method ol obtaining water resist
ance in favor of some of the stand
ard low cost water resistant explo
sives and blasting agents which are
available today. In addition, the
low density of such a package in
troduces loading difficulties because
the unit is likely to float in water-
lilled holes. Poor loading density
per loot of borehole, plus lack of
confinement, which is so necessary
with this type of material, can only
result in unreliable performance;

Success has been reported in the
use of prill-oil compositions in
horizontal holes. However, this
method of blasting is considerably
more critical than with vertical
holes, due mainly to the fact that
the required degree of confinement
is difficult to obtain. In general,
best results have been achieved in
large horizontal holes by using con
siderably heavier priming. The
mixture must, of course, be packed
in some sort of container for con
venience in handling and loading.
Prill-oil compositions, being slight-
Iy more sensitive than prills mixed
with solid fuel, are preferred. Prom
all of this, it is obvious that the
conditions inherent in horizontal
shooting, particularly lack ol con
finement and difficulties in assuring
a solid column load, make it neces
sary to use more care in prepara
tion of the mixture, in loading,
and in selection and placement ol
the primer.

We in the explosives industry
are frequently asked about the haz
ards involved in the use of either

pre-mixed or borehole-mixed prill-
oil blasting agents. The fertilizer
grade ammonium nitrate is classi
fied as an oxidizing material and
is transported, stored, and used lor
fertilizer throughout the counin
in great quantities. We will not
discuss here the regulations and
recommendations covering the han
dling and storage of this commod
ity since there is readily available
literature on the subject.

Simple ammonium nitrate prill
and fuel oil mixtures are vers in
sensitive to friction, abrasion, or
shock. 'Phe greatest hazard in mix
ing or use is fire, and this is de
pendent upon the degree of inflam
mability of the oil used. We be
lieve that the same safety precatl-

Our Advertisers, who make this volume possible, will appreciate your inquiries.
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lions should be taken as are rec
ommended lor tile handling ol the
Inel oil. You all remember die
Texas City disaster. Failure to ob
serve normal precautions in this
regard should not be condoned.

W'e have had reports ol held at
tempts to make the simple prill-
luel oil combinations cap sensitive
by means of various additives. As
we have slated previously, No. -
luel oil has been established as a
satisfactory, cheap, ami readily
available fuel material for mixing
with ammonium nitrate prills to
produce held compounded blasting
agents.

A number of other chemical ma
terials could be used as a sensitizer
and fuel, but some of them would
result in cap sensitive compositions
with varying degrees of sensitivity
which could be extremely hazard
ous to mix, handle, or use.

Likewise, mixing of high explo
sives into prill-oil compositions is
very dangerous. In the interest ol
safety, we in the explosives indus
try believe it is our duty to warn
those who choose to field mix their

own blasting agents that experi
menting with such additives and
other chemicals requireshighly spe
cialized equipment, knowledge, and
experience. Without these, and the
manufacturing safety precautions
common to our industry, attempts
along these lines are sooner or later
almost certainly doomed to dis
aster.

The usual prill-fuel oil mixture,
due to its composition ami prop
erties, bills into the classification ol
nitrocarbo-nitrate blasting agents.
Although such compositions are
considerably safer than dynamite,
the Institute of Makers of Explo
sives recommends that nitro-carbo-
nitrates be stored in magazines

which comply in all respects with
the safety requirements for the
slot age ol high explosives.

The development of simple am
monium nitrate-fuel blasting
agents has been a notable step in
the history ol ammonium nitrate
as a source ol explosives energy.
This composition has established
itsell asa satisfactory blasting agent
lor the materials and conditions for
which it is adapted—particularly in
shooting of solt to medium over
burden here in the Middle West.
When properly used, either alone
or as a top load in conjunction
with denser and stronger high ex
plosives and blasting agents, it has
in many instances been a factor in
reducing blasting costs, and hence
over-all costs of removing overbur
den.

This contribution, along with
improvements in equipment and
methods, has already permitted
and will continue to allow the re
covery of coal by stripping meth
ods from greater depths than were
ever before feasible—and this can

only lie good for all of us. (Ap
plause)

Chairman O'Brien: Thank you.
Mr. I'arrott. lor a well written re
view of your subject. Are there
any questions?

I am afraid. Mr. Parrott, that il
there were mote chemical engi
neers here you would be plagued
with questions, but most ol the
coal preparation men simply know
how to use your product.

II there are no other questions,
gentlemen. I will turn the meeting
back to our President.

. . . President Halbersleben re
sumed the c hair . . .

Our advertisers are our friends and fellow members. Consult litem frequently.
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President Halbersleben: Thank places to stay tliis afternoon so we
yon, Mr. O'Brien. We have gone will stand adjourned at this time,
through these papers rather rapid
ly without as many questions as ... The meeting thereupon ad-
Usual, but I am sine yon will find jonrned at 3:10 p.m. . .

Advertising in this volume makes il possible to print il. Patronize our Advertisers.
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FRIDAY EVENING SESSION

October IS. 1957

The Friday evening session con
vened at 7:10 o'clock p.m. in the
Banquet Hall, Hotel Abraham
Lincoln, Springfield, Illinois, Presi
dent Halbersleben presiding.

President Halbersleben: I will
address my remarks lo die lady
and gentlemen who are gathered
here this evening. I am going to
proceed to introduce these guests.

On my right. Dr. Tom Read ot
the University of Illinois, who is
in charge of the Mining Depart
ment there. (Applause)

Dr. George Chirk. Missouri
School of Mines in Rolla. (Ap
plause)

|ohn C. Five, Chief of the State
Geological Survey. (Applause)

"Just Plain" Dave N'eal on the
end there, the man Kelly so ably
eulogi/ed as a roof bolter and vet
eran of roof bolters. (Applause)

On my left is B. Schonthal. Stand
up now 11. E. (Applause) We do
have his grandson, Spike [ones, all
the way over there. I think Spike is
the youngest and newest member
of the Illinois Mining Institute.

E. Oainmeter of the Paul Weir
(Company. (Applause)

Art Hottondey. another Sahara
Coal Company product. (Ap
plause)

Any ol you that read the I'rtt-
ceediiias ol the Illinois Mining In
stitute may wonder where this fel
low. J. W. MacDonald, came ho n.
1hey promised to correct thai in
die next issue and put him where
he belongs. (Laughter)

[oe Sthontlial. (Applause)
\ou may wonder why we have

Byron Somers up here tonight. He
is going to tell you why Hairs
Livingston is not here tonight.
Byron. (Applause)

Mr. Byron Somers (Truax-Traer
Coal Company, Fiatt, Illinois): I
am going lo tell vou about the
quarter horse that is going to win
this grand championship in Chi
cago. Ham Livingston is in Chi
cago having a quarter horse show
tonight. He has a horse that won
the Governor's Cup here at the
Springfield Fair and he has that
horse and three others in Chicago.
He would not miss that for the
Mining Institute. (Laughter)

He will do a good job as the
President of the Institute. He said
he was very sorry he could not be
here but. he also said that he just
could not miss competing with
those three horses. (Applause)

President Halbersleben: A. G.
Gossard is on his immediate left.

(Applause)
Your able Secretary-Treasurer,

George Wilson. (Applause)
A. Flowers <>l die Coal Age.

(Applause)
George Sail. American Mining

Congress Journal. (Applause)
That gets me down to the main

part ol the evening. Your speaker
lor this evening is a gentleman
who has been officiating at Big Ten
football games lor the past fifteen

Establish your identity —mention this publication when dealing with Advertisers.
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years. He has been the Athletic
Director ol the Hytle Park High
School in Chicago —I almost said
Harrisburg there (laughter)—lor 29
years. He has just returned from
a trip of the Harlem Globe Trot
ters, in which he represented Mayoi
Kelly and Ike Eisenhower. They
were in South America lor six
weeks and in Europe for eight
weeks and are inviting these Pan-
Americans and these Europeans to
some kind of a Pan-American Con
gress that we may have over here.
Anyway, we have with us tonight.
Elliott E. Hasan, who is going to
speak to us on "Football —As an
Official Sees (?) It." (Applause)

Mr. Elliott E. Hasan (Athletic
Director, Hyde Park High School.
Chicago. Illinois): Thank you, Paul.
You know, this Harry Livingston
of your organization wassmart. He
sent a horse up to Chicago and
they sent me down here, (laugh
ter) 1 think that that is a pretty
good trade. I brought a movie with
me—The Highlights of the BigTen
Season. This is for last year. The
movie runs about 25 minutes. I
thought that inasmuch as this In
stitute winds up in a tootball party
at the University of Illinois to
morrow, in order to put you in
the swing of the football game,
we would show you the movie first.
At the conclusion of the movie, per
haps I can entertain you for a lew
minutes.

Who always sees it the wrong
way because he calls it against your
team? (Laughter) I will have more
to say about that after the movie.
May we have the lights turned out
and the movie started, please?

Incidentally, gentlemen, before
we show the movies, let me tell
you that the movies that thev take

of football games are the bane ol
the officials' existence. Here the
movies are taken Saturday after
noon, developed Saturday night,
the coaching stall meets Sunday
morning at 8:00 o'clock and runs
through the movies, particularly il
the game has been lost by a touch
down. They run the movies and
study them for an hour or so and
then decide it was not clipping
and the penalty for that clipping
lend put that ball in position where
the other team scored and some
times we feel that we would like
to have just about that much time
to decide whether a foul was or
was not. (Laughter)

When you see these movies and
the gentlemen in the black and
white shirts, distract your atten
tion from them and watch the ball
players, will you?

And now the movies.

. . . The movies were thereupon
shown, entitled "Sports TV" with
subtitles as follows:

Indiana University, blooming
ton, Indiana

University of Wisconsin, Madi
son, Wisconsin

Purdue University, Lafayette, In
diana

University of Illinois, Urbana.
Illinois

Northwestern University, Evan-
ston, Illinois

University of Minnesota. Minne
apolis, Minnesota

Michigan State University, East
Lansing. Michigan

Ohio Stale University. Colum
bus, Ohio

University of Michigan, Ann Ar
bor, Michigan

University ol Iowa. Iowa City,
Iowa

(Applause)
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SOME BASIC INDUSTRIAL TRENDS AND THEIR

ECONOMIC INFLUENCE ON THE BITUMINOUS

COAL INDUSTRY*

HUBERT E. RISSERf

That the bituminous coal indus
try is Far from being the dying in
dustry that many believe it to be
is attested by a detailed examina
tion of trends within the industry.
Today, coal is in a position to share
more fully in America's industrial
growth than it has been for many
years. In the immediate future its
hope lies in further industrial ex
pansion and in increased consump
tion of coal in its traditional uses.
In the more distant future large
quantities <>l coal will probably be
converted to other products and
consumed as liquid or gaseous fuels,
and to some extent as chemicals.

The ultimate consumer buys di
rectly only a relatively small por
tion of totitl coal production, but
indirectly he buys millions of tons
in the form of automobiles, con
crete highways, electrical power.
and the many other products ol
modern industry. Any study of Un
economic aspects of the coal indus

try must therefore turn to trends
within that wide variety ol indus
tries and other groups that ate the
major consumers ol coal.

Growth of Population
ami Industry

The promising position that the
coal industry now occupies is the
result of a number of basic trends,
most ol which are related closely to
the increasing consumption ol
goods by our growing population,
and to the expansion ol plants and
facilities to provide these goods.
Both the population and the pro
duction of goods and services with
in the nation have shown phenom
enal increases within the last 'JO

years.

Population, instead ol stabilizing
at it level of about 150 million, as
had been anticipated by some pop
ulation authorities, has continued
to rise at an increasing rate. Census

• Presented at annual meeting cit the American Institute ot Mining. Metallurgical,
and Petroleum Engineers, New Orleans. February lits. 1957.

t Member ol AIMK. assistant professor ot mining engineering at the University "f
Kansas, and mineral economist for the Kansas Geological Survey, now mineral econo
mist. Illinois State Geological Siinc-y. I'rhana, III.



N /' It () C E /•: D I N G S () F THE

figures showed the U. S. population
in 1950 to be 150.7 million per
sons, and by 1956 it had increased
to an estimated 168 million. This
population growth of about 17 mil
lion persons in six years was equal
to the total increase over the pre
ceding twenty years. Current pre
dictions foresee a population ol
I7S million in I960 and in excess
Ol 190 million by 1965.

The expansion in population has
been accompanied by a marked in
crease in the so-called Gross Na

tional Product, or GNP, which the
annual dollar value of all goods and
services produced. The GNP has
shown a six-fold increase since

1933, and now exceeds 400 billion
dollars per year. During the same
period, personal consumption ex
penditures rose to Ui/| times the
1933 level, and the Federal Reserve
Board index ol industrial produc
tion showed a fourfold increase.

Although consumer expenditures
and GNP have increased much

more rapidly than population, not
all of this difference reflects a high
er standard of living, since much ol
it is the result ol increased prices.
Likewise, the index of industrial
production reflects not only an in
crease in goods available for con-
sinner use, but also the production
ol capital goods and ol goods foi
government use. Regardless of the
use of the product, however, in
creased activity alfec is the consump
tion of coal and other materials in
the process.

Increased product ion of goods
has required a parallel increase in
the consumption of energy and ma
terials, so that the fuel and raw
materials industries have been di
rectly alfec ted. Some such indus
tries have expanded as much as or

more than their customers, but
Others, like coal, have barely held
their own. Had the use of coal in
creased at the same rate as indus
trial production, coal production
would have risen from .'110 million
tons in 1933 to about a billion tons

per year in 1956. Instead, only
about one-half billion tons were

produced.
Although the coal industry's ex

pansion failed to ecpial the general
industrial growth of the nation,
coal nevertheless hits been strongly
alfec ted by the trend. In non-com
petitive uses of coal, industrial ex
pansion caused direct increases in
coal consumption. In competitive
uses where coal has enjoyed special
advantages, its use litis also fairly
closely paralleled the expansion. In
competitive uses, where coal has
lost large markets, the losses un
doubtedly would have been even
greater had not the consumer in
dustries been expanding.

Expanded use of competitive
fuels litis been one major cause for
coal's failure to parallel the na
tion's growth. Present consumption
of fuel oil for heating and indus
trial purposes is almost four times
that of twenty years ago, and there
has been tin almost ecpial increase
in the use of natural gas lot the
same purposes. In some competi
tive uses oil and gas havesupplant
ed coal because of convenience or
cleanliness in their use; in other
uses cost litis been the determining
factor.

A second reason for the decline
in the consumption of coal is in
creased efficiency in its use. Most
efficient use of coal is obtained in
large units where close combustion
control is possible, and where op
erations can be mechanized. Large

Value h apparent in the merchandise of our worthy Advertisers.
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utility plants provide a good ex
ample. Consumption of coal in such
plants has dropped from an aver
age of 1.46 pounds per kilowatt
hour produced in 1938 to only 0.95
pounds today. New plants are using
0.75 pounds or less. Improved effi
ciency has in some instances re
duced the amount ol coal required
to perforin a given service, and has
undoubtedly retained for coal some
markets which otherwise would
have been lost.

Some Basic Trends

The pattern of consumption ol
coal has shown many changes over
recent years. In some uses gas and
oil have largely supplanted coal as
fuel. This is especially true in rail
roads, and in domestic and com
mercial heating, which once con
stituted the major markets lor coal.
Fortunately for coal, the decline in
these uses has now been offset by
increased consumption in othet
uses, resulting from the general ex
pansion of our economy. Trends
in the general activity and the use
of coal by major consuming groups

give an insight into what is hap
pening to the coal industry.

Railroads

One ol the traditional consum
ers of coal has been the railroad
industry. Twenty years ago it con
sumed about 20 percent of total
coal production; today it consumes
about 2 percent. This is the result
of trends in railroad activity as well
as in the use of the fuels.

The railroads ol the nation have
failed to share proportionately in
the expansion that has occurred in
general industrial activity through
recent decades, due primarily to
competition from other forms ol
transportation. With more than a
four-fold increase in industrial ac
tivity, railroad activity, as meas
ured by freight carloadings, is only
slightly more than 50 percent
above the l'l.'i.'i level.

Railroads have reduced drastic
ally their consumption of coal. In
1983, Class 1 railroads used 73 mil
lion tons ol coal; the current rate
is about 12 million. During World
War II the greatly increased artiv-

TABLE I. FUEL CONSUMPTION BY RAILROADS*

Year
Ions of coal

(Thousands)

1940 90,726

1945 ... 124,220

1950 65355

1955 15.913

1956 12.921

Barrels of
fuel oil

(Thousands

65,198

111,966

60,386

14,873
10.713

• Source: Interstate Commerce Commission.
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Gallons ol
diesel fuel
(Millions)

81

454

1.979

3.535

3.700
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ity of the railroads caused a large
increase in die consumption of coal.
From a peak of 132 million tons
hi 1911, consumption fell steadily
and rapidly to iis present level.

Most of the reduction in the use
of coal lias been due to a rapid
change-over from steam to diesel
locomotives. The lignres in Table 1
on fuel consumption illustrate the
rapidity with which this change
has taken place.

Further dieselization will very
likely take place and probably will
reduce railroad consumption ol
coal to a still lower level. However,
with such use now constituting only
'1 percent ol total coal consump
tion, the over-all effect on the coal
industry will he small. Further
more, it may be that the perfection
of a coal-fired gas-turbine locomo
tive now under tests will enable
coal to regain some of the lost
railroad markets.

RETAII. CONSUM PTION

A second category in which coal
consumption has been declining is
in what is classified as "Retail De
liveries." This category includes
domestic consumption and con
sumption by commercial concerns.
Presumably, the amount of fuel in
retail use would be governed large
ly by the si/e ol the population.

From 12.'! million persons in 1930,
our population has increased to an
estimated 168 million. Despite this
one-third increase in population,
retail deliveries ol coal declined
from 80 million tons in 1933 to less
than 50 million Ions in 1956,
roughly a 10 percent drop, reflect
ing the increasing inroads made by
gas and fuel oil.

A further increase in population
can be anticipated and this will
mean a steady increase in the con

sumption of fuel lor domestic heat
ing. I believe, however, that it will
be some lime before this increase
lias any appreciable effect on the
retail consumption ol coal.

Natural gas, because of its con
venience and cleanliness, is highly
preferred lor domestic and com
mercial heating. Consequently, it
can command a premium price
lor these uses as compared lo ordi
nary industrial uses, and there is
the trend toward diverting gas
from industrial to retail uses who
ever possible. This is being accom
plished by underground storage ol
natural gas near centers of popula
tion so that it will be available
when needed.

Steel

Exclusiveof coking coal, the steel
industry also uses moderate quan
tities ol coal for other purposes,
primarily lor the generation of gas
and steam. A gradual transition
lo oil and natural gas has reduced
the consumption of coal for these
uses.

Although steel production has
been rising, coal consumption by
the sieel industry (exclusive ol
coking coal) has been gradual!)
decreasing. In 1933, the steel in
dustry produced '15.6 million tons
ol ingots for steel and castings, and
consumed 10 million tons of coal.
In 1956, steel production was ap
proximately 115 million tons and
the consumption of coal was itboil I
5 million tons.

11 appears that even the large ex
pansion in steel capacity now
planned will probably be insuffi
cient lo offset this downward trend.
1lowever, since the use of coal by
die steel industry accounts for only
one percent of total production, a
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further decline will have but little
ellec t on the overall picture.

Et.KC.TRic Power

Twenty years ago electric powei
utilities ranked fifth among the
seven major classes ol coal consum
ers. Today it ranks first, and a<
counts lor more than one-third ol
till the coal consumed within the
United States.

The growth ol electric powei
litis esc ceded that ol nearly all oth
er major segments of the economy.
From 81.7 billion kilowatt hours
in 1933, electric utility output rose
to 546.-1 billion in 1955 and an es
timated 600 billion in 1956. This
amounts to mote than a seven-fold
increase in 2.'l years. Comparison
ol tliis increase with a four-fold
expansion in industrial activity,
and ti one-third increase in popula
tion during the same period pro
vides some concept ol the growth
of the industry.

The steady growth in electric
powei generation has required in
creasing amounts of coal. While
[lower production increased to sev
en times its 1933 rate, coal con
sumption by utilities increased six
times. From 1*7.1 million tons in
1933, coal consumption by this in
dustry hits grown until, in 1956, it
readied an estimated 155 million
tons. That the expansion iii coal
list- did not parallel that of electric
power out put even more closely
can he attributed to improved effi
ciency in coal combustion, to some
increased production of hydroelec
tric power, and to increased use ol
oil and natural gas. In areas where
natural gas is readily available, its
use for utility and industrial use
has expanded rapidly through ap
plication ol the industrial-inter-
ruptible type ol contract. With

bother development ol under
ground storage, the availability ol
gas tor such uses will probably dis
appear.

Current estimates predict tin in
crease in power production bom
the current rate ol 600 billion kilo
watt hours to an annual rate <>i
751.3 billion in I960, and 956.5
billion in 1965. Such an output as
that suggested lor 19(10 would prob
ably require more than 190 million
tons of coal.

What impact the use of nucleai
energv for the generation ol elec
tric power will have on the coal
industry cannot be predicted with
any assurance at present. Although
most authorities agree that the use
ol such power is still some years
off. there is no complete accord on
how long it actually will be before
its ellects are felt by coal producers.
The general estimate is that it will
be tit least 20 years before it be
comes significant, at least in the
United Slates. In other countries
where ordinary fuels are less plen
tiful and more expensive, progress
may be tit a somewhat foster rate.
\ report published hue in 195*'
indicated that power units now
planned in the U. S. for comple
tion by I960 will have a total capa
city of 536.000 K.W, and those to
be completed by 1962 will have an
aggregate capacity of 1.126.300 KW

Coke

Coke plants currently are the
second largest consumers ol coal.
Because a large portion of the coke
manufactured each year is used to
produce pig iron, activity in tin
coke industry closely parallels that
in the iron and steel industry.

Pig iron and steel production in
1956 were approximately live times
their 1933 level. Coal used to pro

Buyer meets Seller in the hack <>\ this book,
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dine coke rose from 40 million in
1933 to about 10") million tons in
1956—somewhat less than a three
fold increase. Coke production
would have paralleled pig iron pro
duction even more closely hail there
not been a decline in the use ol
coke for other purposes. About one-
ihird of the coke produced in 1933
went lor other uses: in 1956 it teas
about one-filth.

The present capacity of the steel
industry is about 128 million tons
per year, and new construction now
planned will increase the capacity
to about I 13 million tons by 1959.
Such an increase, if fully Utilized,
can increase consumption of coal
by millions of tons. However, cer
tain factors may tend to offset the
increase to some extent. For one
tiling, the ratio of sera]) iron to pig
iron used in the furnace charge
can be varied. An increase in the
proportion of scrap will reduce the
amount of pig iron required and in
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400
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200

100

turn the amount of coke needed.
Secondly, the amount of coke con
sumed in producing a ton ol pig
iron is being gradually reduced.
Other possible methods of reducing
the amount of coke used to pro
duce steel would be extensive use
of high top pressures, or of the low-
temperature direct reduction of
iron ore.

Cement

The tremendous expansion in
private and public construction
since World War II is well known.
Directly related to this is the stead)
and rapid growth of the cement in
dustry. Cement production in
creased from til million barrels in
1933 to about 35(1 million barrels
in 1956, or by, times the earlier
figure. Coal consumption by the in
dustry meanwhile has increased
more than three-fold and is cur
rently about 9.3 million tons per
year. This amounts to slightly less

;i|:;|::£|;;i|; :'&&:yy retail;:;; i;;;;;:;:;!^?$¥??

1933 1938 1943 1948 1953

COAL CONSUMED BY MAJOR

CONSUMER GROUPS

Fig. 1—Coal consumed by major consumer groups
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than 2 percent of total coal produc- tlian any increase. This has been
lion. The expansion of the inilus- caused by a steady replacement ol
try currently planned will bring coal by other fuels,
some increase in the use of coal. There may be some further de

cline in the use of coal by other
Other Industrials industrials, but the trend seems to

be leveling oil. It appears that some
Industries Other than the specific of the natural gas now going to

industries discussed above are sluh industries will before long
grouped within a consumer class probably be diverted to retail con-
designated as "Other Industrials." sumers through use of the under-
The general index ol industrial ground storage Facilities being de-
production should rather closely veloped.
parallel activity within the group.
Industrial production in 1956 as Xkt Effect OF TO Trend
shown by the index was lour tunes
that of ID."!:;. Coal consumption To a large extent changes in
bythis group increased only 15 per- consumption by the seven major
cent during this period. As a mattci consumer classes discussed previous-
ol lact. comparison of present con- ly have tended to counteract each
sumption with more recent years other (Fig. 1). While consumption
shows a considerable dec line rather of coal in railroads, steel, and re

I MJLE 2. 'TRENDS IN COAL CONSUMPTION

Coal consumption
Industry (pencilIage)

1933 1936

(Those "I declining consumption)
Railroads 2:!.() 2.9

Retail 25.5 ll.".

Steel 3.2 1.2

51.7 15.6

(Those of increasing consumption)
Powei 8.6 35.7
Cofce Ig.l 24.4
Cement q.9 2.2
Other Industrials* 23.4 22.1

18."! 81.1

• li should be noted that the percentage represented lis "Other Industrials" declined,
but the actual tonnage in 1956 showed an increase over 1933.

Our Advertisers make it possible in publish this volume—give them a "brink."
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tail uses has been declining, its
consumption in coke, cement, elec
tric power, and oilier industrials
lias been growing. The magnitude
of the gains during World War II,
and losses since then, lend to ob
scure the lad thill aggregate con
sumption by the seven classes has
been trending upward over the long
run. and that there has been a 35
percent gain since 1933.

Among the most important out
comes of the trends have been ilr
changes in relative importance ol
the different (lasses, as consumers
of coal (Fig. 2). These changes
are shown in Table 2.

The three classes which con
sumed 51.7 percent of the total in
1933 had declined to 15.6 percent
in 1956. Over the same period the
other four classes, consuming -18.3
percent in 1983 had increased to
8-1.-1 percent in 1956. In 1956, three
classes accounted for 82 percent ol
the total.

With these industrial classes ac
counting for so large a percentage
of coal consumption, the coal in
dustry is in an extremely favorable
position to gain by any further
expansion of our economy. Con
versely, it must be added that the
coal industry is in an extremely vul
nerable position should any de
cline, or even a leveling off ol in
dustrial activity, take place. From
this standpoint, I believe the trends
of the next twelve to eighteen
months may be especially signifi
cant, and should be carclullv watch

ed bv the coal industry.

Fori ion TRENDS

Since the conclusion of World
War II there has been a vast re

building and expansion of Europe's
industrial production, requiring

large quantities of coal. British and
European coal mines have not been
able to supply ibis coal in adequate
quantities at suitable prices. Con
sequently, United States coal is
being shipped abroad in increasing
quantities.

Foreign exports of coal in 1956
amounted to 48 million tons. Cur
rent predictions are for an increase
to about 56 million tons in 1957,
and a steady growth in coal exports
for some years to come. However
the unsettled conditions prevailing
throughout the world make the
future ol export trade very uncer
tain. Future estimates under such
conditions can be hardly more than
guesses.

On this side of the Atlantic, the
growth of the Canadian steel in
dustry may further increase out
shipment of coal to that country.

Long-Term Trends

A comment was made earlier
about the long-range future lor
coal. The promise for the distant
future lies in the predicted need
lot energy sources of all forms. In
a recent study made jointly by the
U. -S. Bureau of Mines and Bitumi
nous Coal Research, Incorporated,
the following projections of energy
use were given:

Ycat

Energy
equivalent in

millions of tons

of coal

I960 1-77!)
11)05 1.990
197(1 2.238
11)77 2.530

11)81) 2.803

You'll discovex good merchandise advertised in this good publication.
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No prediction is made as to how
much ol the total energy will he
provided by coal or by any oilier
particular luel.

Should bituminous coal retain its

present share ol .">() percent of the
total energy produced, projected
consumption of coal would he:

Year Millions of

ions of coal

lillill . .533

1970 .. ..67!

1975
1080

759
XVI

The largest U. S. consumption
on record was the 593 million tons
used in Mil.'!. According to the fore
going estimates, this peak should
be reached again in less than ten
years—and this time without a war
effort as its cause.

II the projected expansion in
energy does occur, it appears likely
that the proportion supplied by
coal will steadily increase. How
ever, in the years to come it is likeh
that the greatest expansion in coal
use will be in its conversion to
liquid and gaseous fuels. The oil
and gas industries have built up
a tremendous demand for their
products —a demand which some
day must be at least partially satis-
lied by synthetic liquid and gaseous
fuels produced from coal, oii shale,
and bituminous or oil sands. The
higher costs ol processing coal to
provide these products will be offset
at least to some extent by the fact
that coal occurs near the major
markets, whereas the products ol
oil shale must be shipped from Col
orado or other western locations.

Many factors will enter into the de
termination of when such conver

sion will be economic alls feasible.
It has been predicted, however, that
within 15 or 2(1 years inadequate
supplies of other liquid and gaseous
fuels will force us to it. To supph
only 5 percent of the 1052 demand
lor natural gas and natural petrol
eum would have required more
than 100 million tons ol coal.

Another potential use for impor
tant quantities of coal is the manu
facture of chemicals. In the past.
coal chemicals have been almost

entirely by-products of coke pro
duction and, therefore, were direct
ly tied to coke requirements. New
plants now are in operation foi
the purpose ol producing chemicals
directly from coal. At least one ol
these plants operates in close con
nection with a large fuel-burning
installation which can make use ol

the char which is formed.

The prospects of such an industry
depend almost entirely upon the
extent to which markets for the

products exist or can be developed,
and upon how well coal can com
pete with other producers.

Summary

In summary, competitive fuels
have replaced coal to such an ex
tent in some of its traditional uses
that present consumption in these
industries is only a small fraction
of its former volume. Meanwhile,
expanded use in other fields, due
to the nation's industrial growth,
has reached a point where it has
more than offset the declines. With
use in declining markets, constitut
ing only a very minor part ol total
consumption, coal is in an excellent
position to benefit from furthei
industrial expansion ol the nation.

Our Advertisers, trim make this volume possible, will appreciate your inquiries.
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With the present consumption
pattern, coal's future is tied more
closely to industrial activity than
ever before. This puts it in a posi
tion to share more fully in future
growth of industry, but at the
same time makes it more vulnerable
in case of an economic recession.
Present trends indicate a contin
ued growth both in population and
industrial activity, and to provide
a portion of the energy for this
growth, coal production will ex
pand.

For the immediate future coal
will be used in the traditional
manner and in its natural form.

To supply an increasing share of
energy demand in the more distant
future, coal will be converted to
licpiicl and gaseous fuels. Some will
also be converted to chemicals to
lullill a growing need for such
produc is.

There will, no doubt, be inter
ruptions in coal's progress and very
likely some periods of decline, but
if we are to assume that our nation
will continue to grow and advance,
that our population will increase,
and that our standard of living will
improve, then. 1 believe we are
justified today in saying that coal's
future lias never looked brighter.
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COAL GEOLOGY AND THE COAL INDUSTRY*

GILBERT II. CADV

Geologist and Head, Emeritus
Coal Section. Illinois State Geological Survey

Urbana. Illinois

I assume that the Societv has hon
ored me with election to my pres
ent office mainly as a representa
tive of thai relatively small hut
virile group of the Society designat
ed as coal «eolo^ists or coal geo-
chemists. Although this group may
he small, it represents the geologi
cal phase of one of the most im
portant of our mineral industries.
It is appropriate to emphasize the
great importance of this resource.
not only in contributing to our
physical comfort and well-being,
hut also in supporting many of the
activities of modern civilization
that provide occasion lor the serv
ices of a much larger group of eco
nomic geologists concerned with
the discovery, mapping, and devel
opment of metallic and industrial
minerals.

From time to lime, therefore,

some statement is desirable in ex
planation of the relationship and
importance of coal geology to the
coal industry, since coal geologists
do not appear to have such an
opportunity more than about once
in a decade. It was nearly 10 years
ago that Dr. Ashlev presented the

last presidential address of a coal
geologist.

Such a statement may also serve
to provide the membership with a
somewhat better understanding ol
the nature and scope of coal geol
ogy and to strengthen any wavering
confidence in the wisdom of the
selection of such a branch of geol
ogy, which seems so little esteemed
in the academic field, for life-lime
professional activity. Coal geolo
gists are rarely, if ever, the direct
product of academic training. The
decision to enter this field ol geolo
gy is usually the result ol chance
experience during the first years ol
field training. Why this decision is
ever made is considerable of a mys
tery, but that it sometimes happens
we have tangible evidence. Certain
ly there is no well laid out path
into the profession. To the individ
ual who has made this decision,
may I take occasion to point to the
Coal Group (GSA), a child of our
own Society, as an organization
that will oiler encouragement and
support for those entering this
branch of geological science.

In the ensuing discussion I will

• I'i evidential addicss given at tin- annual meeting ol the Societv of Economic Geolo
gists, November tl. 1957,
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first point out the general nature
ol die important changes that have
taken plaee in the American bitu
minous coal industry during the
past fifty years, as indicated by sta
tistical data obtained from the gov
ernment publications and a booklet
published by the National Coal
Association (NCA) in 1956 en
titled "Bituminous Coal Trends." I
do this because the nature of these
changes has a direct bearing on
the importance of coal geology and
the nature of its applications par
ticularly for the future.

This statement will be followed

by a consideration of the character
of the research activities whereby
the changes have been achieved
and the general position of geologi
cal research among these activities.
This relates particularly to the two
fields ol coal resources investiga
tions and coal petrology, which are
ol most immediate importance to
the coal industry.

Changes in the Bituminous
Com. Industry Since 1905

The production of bituminous
coal and lignite in the United
States has increased Irom about SI5
million tons in 1905 to Kit million
tons in 1955. or about 50 percent
above the 1905 production, with a
maximum annual production in
1917 of over 630 million tons. An
thracite during the same fifty years
declined from 78 to II million
tons.

There have been many other im
portant changes: 'The average price
of bituminous coal has risen, but
discontinuously, from SI.06 in
1905 to $4.49 in 1955. that is over
$3.00 per ton. This is about twice
the general increase in commodity

prices since 1905, but only partly
reflects the increase in miners'
wages, which have increased in the
order of four times.

The man-power required to pro
duce the coal, however, has de
clined Irom 460,909 employees in
1905 to 225.09.'! in 1955. Most ol
this decline has taken place since
1950, when there were still 115.000
employees. Thus the number of
employees hits declined nearly 50
percent in the last 5 years.

'There was essentially no mechan
ical mining before as late as 192.'!
(0.3 percent). since which time it
has increased until now 85.5 per
cent of the coal is machine mined.
Strip mining, which started in 1915
with 0.6 percent of the total coal
mined, has increased to about 25
percent by 1955. The effect of this
and other mechanization has been
an increase in per day production
of the individual miner from 3.4
tons per man day in 1905 to three
times that amount (9.81 tons) by
1955.

Parallel changes have taken place
in the markets. In 1905 bituminous
coal and lignite represented 70.1
percent of the energy produced
Irom fuels plus water power (NCA.
p. 26); anthracite 18.1 percent: pe
troleum 1.7 percent: gas .'1.2 per
cent; and water power 3.2 percent.
In 1955 the corresponding ligures
were bituminous coal and lignite
31.6 percent: anthracite 1.7 per
cent: petroleum 37 percent: nat
ural gas 20 percent: and water pow
er .">.7 percent.

The change in the pattern ol
coal utilization has been equally
remarkable, as may be seen by
comparing ligures lor as late as
1933 with those for 1955 (NCA).
The use of coal by the electric

Advertising in litis volume makes ii possible in print ii. Patronize our Advertisers.
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power utilities has increased from
27 to nearly 118 million tons, in
spite of the fact that a ton of coal
in 1955 produced more than 8
times the electric energy as the
same weight in 1920 (8 pounds per
K.WH in 1920. —0.99 pound per
KWH in 1951). The use of bitu
minous coal by the railroads has
declined from a high of 182 mil
lion tons in 1915 to only 27 million
tons in 1955 (NCA, p. 89): the use
of bituminous coal in by-product
coke ovens has increased from .'IS
to more than 101 million ions dur

ing the same period. Retail deliv
eries declined from a maximum ol
125 million tons (19-1-1) to less than
half that amount (01 million ions)
in 1955. These data represent the
greatest changes and the largest
classes of users in the market. The
railroads ami domestic markets
have suffered the greatest declines
because of the increase in the use
of fuel oil by the railroads and of
fuel oil and natural gas by the
householder.

Industrial utilization has not
changed a great deal, so that the
chiel reliance of the coal mining
industry rests upon the utilities
and general industrial utilization,
particularly the steel industry.
This change in the character of
the market has been accompanied
and, to a large extent been made-
possible by, and been responsible
lor, important changes in coal min
ing and coal preparation proce
dures. Thus nearly five times as
much coal was crushed to fine si/e,
or originally produced in fine sizes,
in 1955 as in 1910 (101 as com
pared with 85 million tons). Fur
thermore, a good deal of the coal

ducetl in si/e at the place of utiliza
tion.

This increase in the use and
production of coal in fine sizes has
been accompanied by a number of
parallel changes in mining and
preparation operations. Thus only
5.8 percent of the coal produced
in 1927 was mechanically cleaned:
this percentage had increased to
58.7 percent in 1955. Largely be
cause of the decrease in the impor
tance of railroad and domestic coal,
together with the increase in the
use of stokers in various types ol
installations, the production ol
lump coal has largely ceased.

Likewise, there has been a great
expansion in the use of mechanical
methods of mining. For the present
purpose it is unimportant which
was cause and which effect, but
certainly unless combustion engi
neers had demonstrated the advan
tages of burning coal in powdered
form, the modern types of mining
machines could scarcely have ac
quired their present importance.

Since 1905 the amount of coal

cut by machines has increased from
82.8 to 88.1 percent, and that me
chanically loaded from 0.8 percent
in 1928 to 85.1 percent in 1955.
The "continuous miners" were in
troduced between 1915 and 1950.
By 1950 there were 8.1-18 such ma
chines reported in operation, and
by 1955 11,880 such machines pro
duced about 8 percent of the bitu
minous coal (7,100,201 tons). Au
gur mining has also become feasible
with the increased demand for fine
coal, and more than 0 million tons
of coal were produced by this
method in 1955.

Summarizing these data and acld-
ine a lew other points the lollow-

crushed at the mines is further re- ins outstanding trends ol the coa
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industry during the past fifty years
are apparent: A greal decline in
the number of mines and mining
companies; a great decrease in the
number of employees; a large in
crease in the production per man-
day: a considerable increase in the
amount of bituminous coal and lig
nite produced; extensive mechani
zation ol the mining operations
both above and below ground:
great advances in the means and
methods of transportation ol the
coal from the face to the prepara
tion plant: and a great increase
in the production of line coal
which is usually accompanied by
an increase in the mineral matter
content of the mechanically pro
duced coal, making necessary a
large increase in the amount of
coal mechanically cleaned.

Thus the bituminous coal indus
try, like many other industries,
particularly within the past lb
years has placed increasing empha
sis upon mechanization, automa
tion, and management. The trend
has been stimulated by the competi
tive necessity of keeping the price
ol coal down where it can sucxess-
fully compete with other sources
of energy, in spite ol the constantly
increasing cost of labor and equip
ment. The general result has been
to eliminate mining practiced as
an art and to establish it as an en

gineering and mechanical process.
The outstanding change has been
the reduction in the si/e of the coal

as prepared for sale and use.

Research Activities

These changes in the methods of
mining, preparation, and utiliza
tion of coal have not been spontan
eous, or simply a matter of growth.

They are inter-related, and the par
ticular type ol change that has tak
en place and the equipment and
processes that have been adopted
have resulted from changes in the
utilization practices, from explora
tory and experimental testing, con
ventional promotion, and from ex
perience gained by trial and error.
Thus the loss of markets for lump
coal and the parallel enlargement
of the small coal market was a for
tuitous but more or less unforeseen
combination of circumstances great
ly to the advantage of automatic
mining, loading, and transportation
machinery that handled small size
coal most advantageously, and
made necessary greater dependence
upon cleaning process lor the pro
duction of low ash and low sulphur
coal.

All such exploratory and testing
operations in mining, preparation,
and various forms of Utilization fall
into the category of research in the
eyes of management as represented
by such groups as the National
Coal Association, various operators'
associations and Coal Mining In
stitutes scattered throughout the
country.

The coal mining industry has, ol
course, been most acutely conscious
of the problems which concern
coal production and coal utiliza
tion, yet it has not been unaware
ol the importanceofan understand
ing of the fundamental facts in re
gard to coal occurrence and avail
ability and in regard to the physical
and chemical nature ol the coal
itself.

The coal industry is well aware
ol the fact that it is au extractive
industry and that it must be ready
to substitute new supplies <>l coal
lor those being lost by mining, with

Mentioning this publication when writing Advertisers puts friendship into business.
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the hope that the quality and avail
ability of the new supplies will be
as good or better than those lost
by extraction. Likewise, although
the interest is more or less inciden
tal, there is an undercurrent of in
terest in the fundamental character
and composition of coal because of
a realization of its complexity and
its inherent capacity of springing
surprises upon the industry in the
way of methods of utilization.

The general character of coal re
search as it is viewed by the Na
tional Coal Association, which is
management, is indicated by the

information contained in the ac
companying summary table (NCA,
p. 139).

This and other information pro
vided by the National Coal Asso
ciation show that the main research
emphasis (64.2 percent) is in the
field of utilization, that is carboni
zation, gasification, combustion.
and hydrogenation. Carbonization
concerns about one-quarter of die
tost of the projects upon which the
tabulation is based, and nearly 30
percent of die personnel. Further
more, it IS the only held ill which
federal, state, university agencies.

TABLE I. SUMMARY Ol COAI. RESEARCH HY TYPE Ol STUDY-1955 •

Expenditure
Dollars Percent

Coal resources 1.178,000 8_5

Mining 3.038,700 17.5
Preparation 606,400 3.1
Storage and transportation 97.900 0.0
Combustion 1,121.800 0.1

Coke and chemicals 5.135.100 31.3

Gasification of coal 2.517.9(H) 11.5

Coal hydrogenation 2,080,100 12.0
Physical and chemical properties 1,005,600 5.8 08

17.382.100 loo.o 9-H 1

Contributed bv: Dollai-.

Federal agencies 1.803.737
Slate agencies 579.727
Commercial coal 2.-152.28I

(laptivc coal 1.200.888
Equipment manufacturers 3.220.8in
Other industrial 4,954,951
University and unidentified 104,000

Manpower
Number Percent

187 19.8

110 14.8

•15 •1.8

"l 0.5

42 •1.5

278 28.9

91 9.7

93 9.8

00.0

• Bituminous coal trends: National Coal Association 1950. p. 139.
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and research institutions have all
been engaged.

In the field ol mining and trans
portation the research and testing
activities represent about 21.5 per
cent of the total outlay for re
search. The projects in this field
have been largely the concern of
research institutions and industry,
although the universities are work
ing on problems ol continuous
mining and rool control and the
federal government is making a
study ol augur mining.

Only two of the nine classes of
research listed appear to be related
to coal geology, namely the two
designated Coal resources and
Physical and chemical properties.
The last item, however, refers
mainly to activities concerned with
sampling and analysis, much prob
ably of a routine character. It is
possible that the carbonization stud
ies (Coke and chemicals) may in
clude certain studies involving the
relation of coal petrology to car
bonization underway in the Coal
Research Section oi the College ol
Mineral Resources, the Pennsyl
vania State University, under the
direction ol William Spackman.
Jr., in part supported by industry.
In general, however, we are chiefly
concerned with investigations of
geological character that represent
an expenditure of nearly Sl|/2 mil
lion and the activities of 187 pro
fessional individuals representing
8.5 percent of the funds and 19.8
percent ol the manpower devoted
to all coal research.

Since the National Coal .Associa
tion, in its classification of coal re
search activities, specifically differ
entiates coal resources studies from
the several categories of applied re

search dealing with mining and
utilization, it becomes pertinent to
inquire into the nature of these
activities, as their character is not
immediately apparent.

Coal Geology as an Aspect

of Coal Research

The geological investigations
which are included under the head
ing of Coal Resources in Table I
consist of two fields ol geological
activity: coal resources investiga
tions and investigations in the field
of "coal petrology, geology, and
other earth sciences as applied to
resources" (N'C'A, p. -15). This sub
division is it natural one, and is
in accordance with the general
practice in geological surveys under
state or federal jurisdiction. Out
field has to do with the discovery,
mapping, distribution, thickness,
and mint-ability of the coal beds,
and the quality of the coal con
tained therein, as determined by
the conventional methods of face
sampling and chemical analysis.
The other branch is concerned with
the coal material itself, rather than
as a coal bed. that is with its ori
gin, physical constitution and struc
ture.

Coal Resource Studies. A little
more than SI million was used

in 1955 by federal and state gov
ernments, universities and research
institutions in coal resources stud
ies, including an unspecified
amount used in the study of trace
elements of various kinds found
in coal beds. Probably the greater
number of the individuals counted
are employees of federal tend state
geological surveys who are map-
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ping the outcrops and structure ol
coal beds and making determina
tions of coal reserves.

The emphasis placed upon tikis
type of geological work is under
standable, for there is increasing
need for the best possible knowl
edge concerning the location, quali
ty, and availability of our bitumi
nous coal resources. Coal gcologv
of this kind absorbs much the larg
er proportion of the funds assigned
to the general field of coal geology.
Unfortunately, it seems to be the
general idea that this type of work
does not require a great deal ol
special training or instruction. Ac
cordingly, there are commonly as
signed to work in this field young
men recently from college with lit
tle or no special training other
than in the field of general geology.
It is usually the rase that after a
little field experience and with
good supervision in a short time
they may become competent to
map easily recognizable sedimen
tary horizons, coal beds or other
wise, anil to work out structural
features presenting no unusual dif
ficulties. Not uncommonly, such a
young geologist is more troubled
with problems of field transporta
tion and maintenance than with
mapping or description of the coal
bed itself. Lacking suitable instruc
tion, too frequently the nature ol
variations to which the coal hed is
subject are little understood and
inadequately or entirely unrecord
ed. Variations in roof and floor and
the significanceof stratigraphic vari
ations affecting the associated rocks,
which may mean much in their
effect upon ease of recovery of the
coal, may be entirely overlooked.
Particularly it is often the case

that an understanding of the struc
tural or constitional make-up is
lacking, upon which knowledge
alone a suitable description of a
coal bed can be based, to say noth
ing of the ability to use the fossil
plant components of the coal as a
means of solving problems ol strati-
graphic correlation.

This idea that experience in coal
geology is sort of an initiating pro
cedure in geological training is
due for a change. The long prevail
ing idea of the relative unimpor
tance of the mapping of coal re
sources to the coal industry, which
can possibly be largely ascribed to
the supposed inexhaustibility and
ready availability of supplies ol
good coal no longer holds true.
From the experiences of the coal
industry, public utilities, steel and
aluminum companies and others in
locating large bodies ol workable
coal as reserve supplies, it is being
realized that such coal must be geo
graphically well located and pos
sess desirable geological and chemi
cal characteristics. With the in
creasing specificity of requirements
for each particular type of utiliza
tion and installation, the search
for suitable bodies ol coal is becom

ing increasingly rigorous. I believe
that schools and colleges, particu
larly those located in or adjacent
to the bituminous coal fields should

consider this situation in planning
curricula. It seems doubtful wheth

er the conventional courses in eco

nomic geology in most cases pro
vide the necessary instruction about
coal and coal beds to equip an in
dividual with training and knowl
edge necessary for the correct evalu
ation ol a particular coal deposit.
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Coal Petrology. We may now
turn to a consideration ol die other
phase of coal geology which is
somewhat more adventurous in
character because of its relative
novelty and the general lack ol
undertsanding of its significance in
the held of applied or economic
geology,

The SQEnce of Coal Petrology is
like that type of construction to
which writers have more or less
frequently referred with two teams
of architects, one team building
from the rool down and the other
from the ground upward. The two
schools ol coal science, that is the
architectural teams, to which reler-

ence is made, are the American
school ol Coal Microscopists, which
follows the system of description
and nomenclature marked out by
Reinhardt Thiesscn, and the Euro
pean school ol Coal Penologists
that recognizes Marie Slopes as its
leader. The first, or American,

group is building on a foundation
of painstaking study of the coali-
lietl fossil plant material present in
coal. The main elements of con
struction are the microscopically
identifiable constituents anthraxy-
Ion, translucent and opaque atttri-
tus and the uniquely coalifted sub
stance fusain, and the numerous
plant organs, secretions and de
rivatives sometimes called phyte-
rals, such as hark, wood, spores, cu
ticles, resin bodies, etc., identifiable
as plant fossils.

The European group of coal pe
nologists, on the other hand, prefer
basic subdivisions of coal materials
as such, which are readily recogniz
able with the unaided eye in bitu
minous coals as the four handed
ingredients now called lithotypes

Or rock types, villain, eiarain, dtt-
rain and fusain. It is from this
over-riding subdivision of coal ma
terial that the coal petrologists
have extended downward a science
structure that reaches toward but
does not quite match with that
being built upward by the coal
microscopists. Fusain seems to he
the one construction beam which
both systems have in common, and
it does not provide much leverage
for the good correlation ol the two
systems of construction.

One of the reasons for the more
or less independent development of
these two schools of coal petrologv
and coal microscopy resides in the
prevailing use by the American
coal microscopists ol thin sections
of coal viewed in transmitted light,
and the predominant use by Euro
pean coal penologists of polished
surfaces of coal viewed in rellectecl
light. General substitution by Eu
ropean coal technologists of the
polished surface for the thin section
method may at least in part he
ascribed by the discovery that the
use ol oil immersion objectives ef
fected resolution of the rellectecl
image to a degree that made unnec
essary the preparation of thin sec
tions for most of the practical ap
plications of coal petrology.

Microscopic resolution of the
four lithotypes or rock types ol
coal recognized by the European
school into constituent parts was,
of course, inevitable. This resolu
tion resulted, however, not so much
in the recognition of fossil plant
forms, organs, and secretions hut
of varieties of coal or macerals.
The macerals compose the litho-
types in a manner similar to min
erals in inorganic rocks. Thus the
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emphasis was on the designation ol
the inaceral as a particular variety
of coal material rather than as a

fossil entity.
To make provision lor the va

rious proportions of the macerals
composing the different varieties of
bituminous coal, a fairly compli
cated system of classification and
nomenclature has been devised. In
order to simplify the classification
and description, particularly in the
field of applied petrology, there
has developed a simplified system
attained by combining certain ma
cerals of similar general character
istics into groups. Thus, in the last
few years three groups of macerals
or group macerals are regarded as
representing in general the three
varieties of material composing bi
tuminous coal. These are the hit-
mic type of maceral represented by
vitrinite and constituting that part
of coal derived from woody sub
stances; the bituminous type of
coal material or exinite consisting
of that part of the coal composed
of waxy and resinous substances;
and finally the macerals of high
carbon content represented by fu-
sain and other opaque or nearly
opaque material and designated by
a variety of names such as inicri-
nite, inertinite, and carbinilc. This
system of group inaceral clasificn-
tion and nomenclature has been

put into use in many foreign coun
tries as a means ol describing and
classifying coal material lor practi
cal purposes. It has several advan
tages in its favor: It is relatively
simple, the varieties ol coal mate
rial are grouped into three cate
gories of more or less distinctive
properties; and the composition ol
a coal in terms of the group mace

rals can be readily indicated on a
ternary chart. There is nothing
strictly comparable to such an ar
rangement in the American system
of coal microscopy. There still re
mains some question, however,
whether the simplicity of classifica
tion imposed by the group inaceral
system adequately represents the
complete range of possible varia
bility.

The European coal penologists
have been striving to international
ize the language of coal petrology,
particularly with respect to the ap
plied aspects of the science and to
provide a glossary of coal descrip
tion of an international character.
This activity has been underway
since the formation of the Interna
tional Committee on Coal Petrology
at the last Conference on Carboni
ferous Stratigraphy at Hecrlen in
195:1, in which committee Ameri
can representatives have had some
part. These efforts will presumably
soon bear fruit in the publication
of the first edition of the glossary,
consisting of about 10 terms, dur
ing the coming winter. This achieve
ment will, however, not resolve all
the difficulties in terminology and
definition in terminology, defini
tion, and concepts separating the
European coal petrology and Amer
ican coal microscopy in the con
struction of a unified science of

coal petrology.

Application ok Coal Petrology
to the Coai. Industry

The lack of complete agreement
accompanied by some misunder
standing and confusion existing be
tween the American and European
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groups of coal microscopists and
penologists should not distract our
attention from and discourage rec
ognition of the practical impor
tance of the state of physical he
terogeneity existing in coal, what
ever the components or constitu
ents are called. The fact of this
heterogeneity exists, whether it is
expressed in terms of plant pans
of phyterals, or in terms of coal
components or macerals. For about
forty years the literature ol coal
geology litis contained many refer
ences to the physical heterogeneity
of coal, until now the idea is gen
erally accepted.

The part this knowledge may
play in the operation of the Ameri
can bituminous coal industry is at
least indicated by the application
ol coal microscopy to the selection
and blending of coal in the manu
facture of metallurgical coke, par
ticularly in European countries.
Similar applications are now under
investigation in several coal petrol
ogy and coal geology laboratories
in this country ami Canada.

The possibility of still further
application is to my mind strongly
suggested by the situation in which
the bituminous coal industry finds
itself in the field of coal prepara
tion, the tendencies in which have
already been indicated. The in
crease in the production ol line
coal together with the mechaniza
tion ol mining operations has en
hanced the importance of cleaning
processes in order to produce coal
of low ash content. Eventually, I
believe, this trend will teach a
limit ol practical achievement in
the improvement of such line coal
in terms of ash content. However,
in the fineness of the coal and in

the heterogeneity ol its petrograph-
ic composition there exists further
possibilities ol modification and in
the preparation of coals of specific
type.

Within the |>ast two or three
years the possibilty of separating
coals ol high and medium volatile
tank into three predominant types
of coal material, vitrinite, exinite.
and miciinite, when finely pulver
ized, seems to have been success
fully demonstrated in several labo
ratories in Europe, particularly at
Aachen and Essen in Germany, and
in Geleen in the Netherlands. Con
centrations demonstrated by micro
scopic examination to be above !>0
percent have been achieved for
each type of material in quantities
adecpiate to provide material for
chemical and physical tests. Al
though it was found that differ
ences among the maceral groups
tend to lade out ill the higher rank
coals, they are very real in the me
dium and particularly in the high
volatile coals such as those that

form the greater part of the pro
duction of bituminous coal from

American mines. In view of what
appears to be a steady trend to
ward an increase in the production
of line sizes of coal, the lesson of
coal petrology points to the even
tual utilization of this science in
the production of special types ol
coal by existing or more refined
methods of preparation, hut pre
pared under petrographic labora
tory control.

To believe that the possibility of
this sort ol change in the nature
ol the preparation ol coal resides by
nature in the coal industry would
reveal a lack of understanding ol
the manner in which changes take
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place in this industry. In most
cases they are in response to changes
in die market. Hence in this case

likewise, the market probably must
be modified into forms that em
phasize the importance in utiliza
tion practices of variations in coal
type owing to the specific concen
trations or reductions in the petro-
graphic components. This eventu
ality, il realized, must wait dem

onstration supplied initially b\
academic ami other fundamentally
scientific laboratories sufficiently
interested to explore the possibili
ties of the field not only along lines
being followed by our colleagues
overseas, but with a true spirit
of exploration and research.

"// there is a zvay to do it better,
find it."—Edison

Our Advertisers, who make this volume possible, wilt appreciate your inquiries.
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Reprinted from Mining Congress Joitrtitit3 ftmutirx. 1957

CONTINUOUS MINING WITH EXTENSIBLE BELTS

MICHAEL YOXKO

General Manager

The Powhatan Mining Go.

Dilles Bottom, Ohio

.Since 1951 the yearly tonnage mined by continuous miner-extensible
belt units lias more than tripled. Here is one mines experience with
this new transportation method that cuts labor and operating costs.

From the very beginning, we
must admit that the coal industry
was not conceived, planned and
blue printed by scientific supermen
fully equipped to visualize and en
gineer perfect mining techniques
lor all variations in conditions. The
coal industry, like other mineral
industries, has evolved through the
efforts of practical men as the uses
lor coal have been learned and the
demand for il has grown. Men with
initiative ami vision have prospect
ed lor coal, developed mines which
employ many thousands of men
and have continually sought better
methods of mining through the ap
plication of the best available me
chanical equipment.

Over 65 years have passed since
the inception ol the first undercut
ting machines. Punch type cutting
units were fust developed; then the
breast and shortwall machines
evolved. In the early years all the
coal was hand-loaded. Later shear
ing machines and mechanical load

ing units were developed and intro
duced into the coal fields. This
created the need for new and dif
ferent face haulage facilities, result
ing in the development of chain
conveyors and shuttle car haulage
equipment.

During the last five years the
coal industry has been applying on
a large scale continuous mining ma
chines that literally tear the coal
from the earth without undercut
ting, drilling or blasting. As ex
perienced in earlier years, a change
in mechanical mining methods at
the face requires a new and differ
ent type ol haulage to utilize the
lull capacity of the face equipment.
The fittest innovation is the exten
sible belt which permits a continu
ous How of coal without interrup
tion.

Introduces New Problems

With the advent of continuous
mining in eastern Ohio, many prob-
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The extensible belt in oporotion provides an intermediate haulage system as near to continuous
haulage as is possible with present day mechanical equipment

lenis evolved that were not present
with conventional mining. Our first
problem was the resistance to ac
cept new machinery and try new
ideas on the part ol the personnel.
Tin's resistance is (bund to some
extent at all operating levels. The
genera] attitude ol tire employee to
accept new machinery is. and may
well continue to he, one of reserve
and skepticism. It is noteworthy
therefore that the introduction ol
continuous mining has not meant
that all of our problems have been
solved. We have found that it is

necessary that our thinking lie
changed to permit new methods ol
mining to he introduced, as well as
new methods ol transporting the
coal, so that we can have a contin
uous How of coal at all times. We

have found that the attitude of dif

ferent levels ol management must
be such that they inspire the em
ployee to the point that efficiency
in continuous mining is brought
about by teamwork and a realiza
tion that no machine is more effi
cient than the <iew that operates it.

The ensuing discussion of contin
uous mining and extensible belts
will he limited to operational ex
perience obtained at the No. ?>
mine of The Powhatan Mining Co.,
Incited at Dilles Bottom, Ohio, in
the Pittsburgh No. 8 seam.

In the fall of l!)").i, two 3-JCM
continuous miners were installed.
Scam conditions at this mine do not
lend themselves to good continu
ous mining. The coal is hard and
dusty with three separate bands of
sulphur which break out easily un
less they are in the sumping range.
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The seam is approximately (>." in.
high and is overlain with drawslate
that varies in thickness from I to
IS in. with numerous hidden slips
and rolls. It is not an unusual con
dition to find one in. of drawslate
on one rib and IS in. on the op
posite side. Immediately over the
sione, the roof coal varies Irom I
to ill) in. in thickness. Because ol

the hidden slips and varying thick
ness of the drawslate and rool coal,
it became necessary to apply an ap
proved minimum timbering plan.
Presently we are using -1-in. "II"
beams, 12 ft. long, on ,'i-lt. centers
in room work.

Trial and Error Methods

The room and pillar method of
mining is presently used with two
continuous miners working in
rooms on one set of butt entries.
The butt entries are developed by

conventional mining equipment
and all entries and crosscuts are
roof bolted. The projection calls for
entries to be driven in sets ol live-
on -ID-It. centers lor a distance of
1700 ft., and crosscuts are turned
opposite room necks to accommo
date the extensible belt unit setup
on 52-ft. center.

Trial and error methods predom
inated in the first continuous min-
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The drive unit contoins storage space for 100 ft. of belting and is mounted on hydraulically
operated cats

hlg operations at No. .'1 mine. l»y
the use of shuttle cars and surge
cars, much experience was gained
with this type <>i haulage. An exces
sive amount of spillage, however,
was had with this method and the
transportation car was never fully
loaded. Later a conventional load
ing machine was used behind the
continuous miner with the floor as
:i surge hin. 'The coal that piled up
not only obstructed ventilation hut
complicated the deliveryofsupplies
to the face. This method also re
quired constant shoveling of coal
from behind the two rows of posts
along each rili.

In an effort to get a perfected
continuous Mow of coal from the
continuous mining equipment, a
panel belt and two extensible belts

were purchased. In August 1955
this installation was made and the
transition from buggies to extensible
bells began. This new system elimi
nated six surge car and six .shuttle
car operators since these two units
work on a three-shift basis. It has

also been found that many mechan
ical and electrical delays that were
previously encountered in trans
porting coal with shuttle cars, as
well as many shuttle car hazards
when hauling under steel timbers,
have been completely eliminated.
As an example of this last effect,
the use of extensible belts has com
pletely eliminated the dangers from
posts being knocked out by shuttle
cars.

With shuttle car mining, the air
was ((instantly being disrupted by
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die cars going through swinging
doors 10 the discharge point: how
ever, with the extensible belt, this
no longer presents a problem.

Extensible Belt Overcomes
Haulage Difficulty

Operation ol a continuous miner
and an extensible belt entails driv

ing only one plate at a time and it
has been found possible to provide
(loser supervision at the working
late. 15ecau.se of rapid advance
ment, closer supervision is a neces
sity since careful attention must be
given to roof control, supply and
recovery work and providing ade
quate ventilation at the working
face.

The working place must be kept
properly rock-dusted and sufficient
water pressure must be maintained

to effectively allay the dust at the
lace. We have every reason to be
lieve and out records show that
accidents on continuous miner-
extensible belt units are less fre-
quent than in conventional units,
tine primarily to concentration of
working equipment and closer su
pervision.

Continuous mining — the steady
How of Coal from the lace—has been
a dream of mining men lor many
years. With the development of the
extensible bell in the past lew years,
this (beam is now a near reality.
For this reason, Powhatan is active
ly and energetically engaged in a
program of perfecting the best min
ing system for utilizing the continu
ous miner-extensible belt combi
nation. Both units in a panel dis
charge onto a 30-in. panel belt.
which in turn, loads the coal into

A 16-ft. bridge conveyor jervei to tie the continuous miner to the extensible conveyor
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six-ton mine ears on the lace en

try. One miner works on each side
ol the panel belt in rooms which
are driven <>•!<) It. deep on 32-ft.
centers with <rosscuts at. 50-ft. inter
vals. Moving to a new room is done
between skills. As the news gained
experience, moving time lias drop
ped from 90 to an average of (">()
minutes per move and set-up.

The extensible bell in operation
provides an intermediate haulage
system as near to continuous haul
age as is possible with present day
mechanical equipment. Granting
that there are "bugs" to be elimi
nated, they will be reduced as more
extensible belts are put into use
and mine service representatives
have an opportunity to add their
improvements and make refine
ments.

Description of Operation

The extensible bell consists ol
the drive unit, which contains stor
age space lor 100 It. ol belling, and
the hydraulic and electrical com
ponents necessary for control and
operation. This unit is approxi
mately 28 It. long and is mounted
on hydraulically operated eats
which facilitate moving and posi
tioning. The rubber belting is
stored within this unit by means of
a hydraulically operated cluster of
pulleys which maintain a predeter
mined tension in the belt and al
lows for removal of the belting
from the cluster as the tailpiece is
moved away from the head section.

The tail unit is self-propelled
and contains a self-aligning pulley
which allows for improper tailpiece
alignment. It also contains die hy
draulic traction units, emergency
stop controls, and a signal light
that shows when the cluster me

chanism in the head section is out
of helling. The Kilt, bridge con
veyor which serves to tie the con
tinuous miner to the tailpiece has
approximately I I It. of travel by
means of slide-rails on the tailpiece
before the tail section litis to be
moved up.

Fabrication or framework neces
sary to support the belt and to pro
vide a troughed carrying run, con
sists of upright stands onto which
are slung "limber rollers." These
are made with Xeoprene rubber
discs molded onto a wire rope
which is attached to pre-Iubricated
bearings on the ends. The upright
stands are spaced on eight-ft. cen
ters and are held together longitu
dinally with angle iron railings on
each side. Return rollers are mount
ed on low (ixed stands and are
equipped with pre-Iubricated bear
ings. Deflecting the return roller to
one side or the other readily trains
the return side of the belt while
the "limber rollers" tend to be self-
aligning on the carrying run. The
return roller stands are placed at
whatever intervals are necessary to
keep the belt oil the bottom.

Adding a 100-ft. roll ol belt con
sumes three to live minutes and is
accomplished by two men. Moving
out of one room and into another,
as stated previously, requires ap
proximately lib minutes. The two
section mechanics take off hell
while the two face timbermen and
a recovery-man take out fabrica
tion and move the tail piece. The
miner operator trams the machine
out ol the place and helps with dis
mantling fabrication.

The belt takeoff is made in se
quence—that is, one section of top
bell, and then one section of bot
tom belt. This method leaves a
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Upright stands, Limberoller, and railings

clean path lor the timhermen re
moving stands, which they store
to the sides as this room will be a

supply source for the next advanc
ing room.

Drive Rooms on 90° Angle

The mining system used is a re
treat system and only first mining
is attempted. When the miner
works out a room, the timbers are

lelt intact since the room adjacent
to tlie advancing plate is used as a
supply route. The timbers :ne re
covered from the room next to the
supply route and used to supply
the advancing room. This cycle is
followed until the section is com
pletely finished. One hundred per
cent recovery of steel timbers is an
economic necessity while about 5(1
percent of the wooden posts are
recovered and 65 percent of the
wedge cap pieces.

Each miner unit consists of one
miner operator, two timbermen.
and one mechanic. One pit cat load

ing head operator serves both units
and also one foreman is in charge
ol the two units. Supply track is
laid on either side of the panel belt,
thus providing each miner with a
separate supply source. One 500,-
IKIII CM feeder ami one 50(1.00(1
CM return cable is carried tip each
supply track, allowing for an ade
quate supply ol power for each
unit.

Several methods ol driving rooms
have been explored and much ex
perience was gained in room work.
Initially rooms were driven on a
00° angle to a depth ol 260 It. on
25-ft. centers. Seven rooms were
worked out on each side of the
belt and a safety block was left for
protection. Despite the fact that
reservations were left, we continued
to be plagued by squeeze condi
tions. This was a constant worry
to the management when it was
realized that working on this angle
the men and equipment were
placed in a critical area. Sometimes
it was loiind necessary to leave a
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block ol coal live rooms wide to
check a squeeze. At this point it
was decided to drive all rooms on
a 90° angle so the equipment
would, at all times, he adjacent to
solid coal and this, in nun. would
better facilitate equipment moves
in case of a squeeze.

At the present time we are driv
ing rooms at a 90° angle with two
extensible belts. These rooms are
driven in (ill) It. on 82-£t. (enters
without leaving any reservations.
Under this plan our purpose is to
leave an equal amount ol coal in
each pillar for protection, this
system has eliminated all squeezes
and additionally our percentage ol
extraction is somewhat greater.

May Accelerate Adoption
ok Continuous Mining

An extensible belt can be valu
able iu working out a large block

of coal. For example, in one ol
our panel projections it would re
quire seven sets of butt entries to
work out the area, meaning that
seven sets of butt entries would
have to be tracked, wired, and ven
tilated. Under the extensible belt
system this large block ol coal will
be worked out with three sets of
butt entries. Consequently, deep
rooms have reduced the develop
ment cost substantially.

To date maintenance has been

one of our greatest problems and
the loss of tonnage due to break
downs has been frequent, but a
well-planned maintenance program
can minimize the breakdowns.

While maintenance cost is high lor
one combination machine, we do

not believe that the cost exceeds

that of equipment used in a con
ventional unit.

We do sincerely believe that con-

Two men take from three lo five minutes to add a 100-ft. roll of belt
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tinuous miners and extensible belts erating costs cannot be ignored by
will, in due lime, lake their right- the industry. All over the world,
ltd place in the mining industry. during the past lew years, the pace
Since M).r)l the tonnage mined by in all industry has increased rapid-
this revolutionary method has in- iy and the advent of the rontinu-
rreased from 8,000,1100 to 25,000,- Otis miner and extensible belt has
000 tons this past year. This tre- provided the coal industry with the
mentions increase in such a short means of keeping up. In fact, al-
period of time clearly indicates most every conceivable device that
that, despite the many handicaps man's ingenuity has been able to
under which these machines oper- develop to speed production and
ate, the reduction in labor and op- lower cost is at our hands.

Buyer meets Seller hi the hark of this book.
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Reprinted limn Mining Congress Journal, June, 1957.

ROOF SUPPORT WITH CONTINUOUS MINING

BEN TUDOR

Mining Engineer, Compass Division

Clinchfield Coal Co.

Barbour County, West Virginia

Compass No. I Mine • • •
Accomplishes rool suppon without interrupting the loading of the

continuous machine' l>\ means o two rool Lolling drills mounted on
the miner

Utilizes conventional and continuous mining units to produce an
average ol 6000 tons per day

This report on rool bolting prat- tptently, the mining plan is more
tires in connection with continuous or less the "island type" on a large
mining deals with practices pies- scale as the coal occurs near the
ently in use at the Compass No. 1 top of the hills where the outcrop-
Mine of the Clinchfield Coal Co.. pings have been stripped.
Barbour County. W. \'a. Compass The Pittsburgh Seam in this
Mine produces an average daily area averages about eigbi ft. in
tonnage of 6000 tons. This tonnage thickness. About seven ft. ol coal
is derived from one continuous is taken in the mining operations,
miner with Joy shuttle car haulage with li to 1^ in. of top coal left to
and four conventional mechanical prevent air slackening of the over
loading units which are composed , • sha|e R()(,, ,„,„; ;s
ol Jov loaders, lov cutting ma- ' , . , ' , , , ,chines'. |ov shuttle cars, ami Jeffrey "scd ihroughout the mine to hoi,
roof drills'. In addition, there is a !hls1,a>1n" ° toP coa ' Botton? Coal
Jo\ I-CM with an extensible belt ls :,K" ldt because the seam is un-
with which this report will deal. derlaid by a soft fireclay that disin

tegrates badly when in contact with
water and is not solid enough to

"Island Type" MINING Plan support the weight of the continu-
The mine is operating the Pitts- ous miner. The layer of coal left

burgh Seam ol coal. This is about "" the bottom is high in ash and
the southern most point in the sulphur; and since it is not mined.
State of West Virginia where the a higher quality raw product is de-
Pittsburgh coal is mined. Conse- livered to the cleaning plant.

Our Advertisers make il possible to publish this volume—give them a "break."
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Two roof boiling drills arc mounted on the With a lightening wrench placed on the drill,
caterpillar frame of the continuous miner the roof boll is tightened under slow feed,
directly behind the timber jock and the one The relief valve at slow feed cuts off ot 1000
on the right side (shown) is just in front of psi which develops a torque on the bolts

the operator's controls from 150 to 160 ft. lb.

A roof bolter drills an angular hole to install The bolting pattern is staggered down the
a bolt on a 20-25° angle (note the 2'/i ft. room on four-ft. centers and 23i ft. from the
extension added to the drill stem). Bolts rib, considering only lateral dimension. Ap-
currently in use arc s» in. by 5 ft. long proximately one boll per ft. in a 17Vi-ft.

wide room is used

Conventional and Continuous
Units Utilized

highly irregular and have no par
ticular common strike, running at

In this particular locality the '•",(lom intervals and directions
Pittsburgh Seam is ail by nnmer- through the coal seam. I he clay
ous day veins. These veins are veins will vary in thickness from

You'll discover good merchandise advertised in this good publication.
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one or two ft. up to a maximum oi
eight or ten It. Compass tries to
be selective in choosing die work
ing sections for the continuous op
eration so that the miner will not
have to cut through an excessive
number ol clay veins. This is done
by plotting the ionises ol the clay
veins that have been found in near
by workings.

Development is usually done
with conventional units. Entries II
!(. wide are driven on 60-ft. centers
while l-l-ft. cross-cuts are broken
every 60 it. Entries are driven in
groups oi either 7 or II, depending
Oil whether there is a single con
ventional unit or two conventional
units side by side. At 90° oil oi
these developed main and submain
entries the continuous miner drives
headings or probably more accu
rately termed rooms. These rooms
are on 60-It. centers, l7i/2 it. in
width, and are driven up to a maxi
mum distance ol 1000 it. Cross-cut
(enters vary but usually average
about 80 ft.

When one room is driven to its
extremity, the belt is left ill place.
The miner, the extensible tail sec
tion, and the extensible bead section
are trammed over to the adjacent,
previously driven room. Belt is al
ready in place there but has to be
connected to the head and tail
sections. The miner then pillars
this room, taking everything on say
the left side but mining only about
l/i of the block on the right anil
next to the developed room. When
this room is pillared, the miner
leap frogs the previously developed
room in which the belt was left in
plate.

A new room is then driven to its
extremity with the belt recovered
from the last pillared room as the
miner retreated. Alter this room is
developed, the miner head section.

and tail section are trammed to the
adjacent loom where the belt is
already in place. The miner then
pillars the remaining -/•<, ol the
block on its lelt and only '/j of the
block on the right, thus complet
ing and starting a new cycle ol
operation.

This system is rather unique for
it requires only a minimum
amount oi time to put the belt in
operation when the miner and the
sell pro'K'llcd head and tail sections
are trammed back into a room. It

does, however, require extra belt
and stands, but this expenditure is
justified by considering last be
tween shift moving with a mini
mum of delays by having the belt
in place.

Excellent recovery is being ob
tained with the continuous miner
and the extensible bell. About ltd
percent of the coal is recovered and
good, straight pillar breaks occur
from the straight pillar line. There
is seldom any evidence of weight
riding over from the pillar line
to the adjoining development.

Six-Man Crkw Operates Mixer
and Extensible Belt

The Joy I-CM continuous miner
is a heavy-duty mobile machine lot
seams 51 in. or higher and is
mounted on independently driven
cat-units. This machine and exten
sible belt went into service at the

No. 1 Mine in March 1955 and has
certainly made a name for itsell
when considering some of the ad
verse working conditions such as
clay veins, sulphur balls, and tool
which has not always been the best.
Tonnage per shift, of course, has
varied. With natural conditions at
their best, production has exceeded
70(1 tons per 8 hour shift—portal to
portal—but the daily shift average.

Our Advertisers, who make this volume possible, will appreciate your mqutries.
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taken over a year, is right at 510
tons. Tonnage-wise this is compar
able to the conventional units:
however, the manpower require
ments are only about one-hall.

A six-man crew and foreman op
erate the miner and extensible belt.
The duties ol this new are as bil
lows: one machine operator, two
roof bolters, one mechanic, and two
general laborers. The machine op
erator and two tool bolters handle
all the work assignments at the
face; the other three men add belt
and install intermediate sections
in addition to handling miscellane
ous jobs such as shoveling spillage,
setting safety posts, and rotating
roof bolt men for lunch.

In operation, the continuous
miner rips out a channel ol coal 12
in. wide and IS in. deep, cutting
from bottom to top of seam. Five
of these 12 in. cuts make the room
width of 17t/i It. Crosscuts are driv
en half way from each side and are
at approximately "JO0 with the
rooms. They are the same width
as the rooms. Under normal operat
ing conditions it takes approxi
mately five minutes to make one
sweep of the face, resulting in an
18 in. advance for the width ol the

lace.

Type of Root Drills

To accomplish tool support
without interrupting the loading
ol the continuous machine, two
|oy RDU-2 roof bolting drills are
mounted on the miner. These are
of the auger type and are hydrau
lic ally operated. A 26-hp motor and
a 4-scction hydraulic pump serve-
as the power unit for the bolting
drills which operate independently
ol the continuous miner: however,

their controller switch is synchro

nized into the miner's oll-on switch
as a safety feature.

The drills ;ue mounted on the

caterpiller frames of the miner di
rectly behind the timber jacks and
the one on the right side is just in
front ol the operator's control plat
form. This location of the drills
puts the two roof bolting men the
closest to the face, but at that they
tire approximately 12 ft. away. The
operator and other men are never
exposed to any unbolted roof.

To mount the thills, a specially
adapted bumper has been installed
on the Joy I-CM. This bumper has
been extended to hold the drill

pump motor and pump, and it also
supports ti drill controller. The lo
cation of the miner's water filter
litis been changed from the center
rear to the right side of the bumper
and to the operator's left. The
component parts of the roof drill
are the leetl unit, the rotation unit,
the hydraulic centra Ii/.er assembly,
the trunnion support, and the pow
er unit.

The drill feed unit consists of a

hydraulic motor driving a worm
keyed to the hydraulic motor shaft.
This worm in turn drives a worm
gear which is splined to a chain
drive sprocket. 'The chain drive
sprocket then raises or lowers the
entire drill rotation unit up and
down a channel. This in turn
raises or lowers the drill stem or
the lightening wrench as required.

'The drill rotation unit consists
of a hydraulic motor driving a pin
ion keyed to the motor shaft. This
pinion drives a gear which is keyed
to a spindle. The spindle carries a
hex extension which mates with
the female end of the drill steel
ancl the roof bolt tightening
wrench. This entire rotation unit
is raised or lowered by the drill

Our advertisers are our friends and fellow members. Consult litem frequently.
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leed unit. The speed of rotation is valve. The drill's hydraulic system
controlled by two valves; one drives isseparate from that of the miner's.
at a high speed, while the othei In the hydraulic system are two
drives at a low speed. relief valves located on the input

The hydraulic- centrali/ei assent- side. There is a valve whose cut-off
bly is mounted to the channel pressure is 12(10 psi on the circuit
frame of the roof bolting drill. It controlling the last drill feed, and
is composed ol two centrali/er arms drill rotation. The other valve ton-
which are controlled by a hydraulic trols the clamp jack, the slow feed,
piston in a double acting valve. and the till boom. This valve cuts
This centralizing assembly serves to "flat 1000 psi.
position or hold the drill steel in
place when the hole is being start
ed. The arms in open position al- DRILLING PROCEDURE
low the rotation unit to pass whik> (|r. millcl. is ri|>|)in„ out
dirough, thus increasing the leed the co;|1 ,he ,.()()|- bolte„ „„ c;idl
length ol the drill. si(le of lh(. machine are busy drill-

The trunnion supports the en- ing holes and tightening the holts.
tire unit and is mounted in a brack- The bolting crew follows a definite
et which is supported from the side pattern which is coordinated with
of the caterpillar frame of the niin- the miner's advance,
er. One side of the trunnion is As ti,e mjner amoves the first
flanged while the other side is 18.in. nil across t]ie face) eac|, roof
splined, thus permitting the rool bolt man installs a vertical holt
drill to pivot. The degree of tilt or ^hidi ;s approximately 2s/j ft. from
pivot is controlled by double acting ,lu. rjb |ine. Finishing the first cut
valves and a nine-in. brake drum aIU| as t\1G miner moves ahead 18
which is circumvented by a brake j,,., t|lc driller on the left side of
band. When the drill feed is in op- ,i,e machine angles his drill 20°
eration, the brake is automatically to 25° toward the center of the
operated to prevent any lateral ,-„„,„ and installs a bolt on that
movement This trunnion support iingle. This bolt is approximately
is designed to let the drills operate (is/, it. |lom ,i,e ,j|, ijne or .| ft.
80° in towards the miner from ver- |roin t|lc previous bolt, considering
tieal position and 24° outward from on|y lateral dimension. Following
vertical. ,|,c liexl 18-in. advance the chiller

The power unit for each drill on the right side of the miner puts
consists of a 2(i-hp compound '" a bolt angled toward the tentei
wound motor which operates at ol the room. The dimensions would
117") rpm. At Compass this motoi likewise be the same as for the sec-
is operated on 250 volt tie and ond bolt.
drives a four-section hydraulic Following the third advance ol
pump. Composing the four sections the miner, both drillers install two
are two 2-in. sections and two /pin. vertical bolts and thus start the re
sections; the two-in. sections oper- tie again. Flence the bolting pat-
ate the last drill feed, and the drill tern is staggered down the room on
rotation valve while the s/j-in. sec- lit. centers and 2/J ft. from the
tions operate the damp jack, the rib. again considering only lateral
slow drill feed, and the tilt boom dimension. Approximately one bolt

Advertising in this volume makes it possible to print it. Patronize our Advertisers.
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per It. (in a 17i/,-ft. wide room) is
used. One hundred to I-10 bolts
per shift, depending on the ton
nage, are used.

The type of holts currently in
use are i/t '"• '')' -r> ''- '"Mn with a
1%-in. expansion shell. A li by (i by
14 in. bearing plate is attached to
the bottom and hard washers are

placed between the bolt heads and
bearing plates to reduce friction
between the two.

On the angular hole a small tri
angular, wooden, oak wedge is
placed between the bearing plate
and the roof. This wooden wedge,
placed on the far side ol the bolt
serves as a spacer, compensating
for the approximate 25c angulai
difference between the bearing
plate and the roof coal. To obtain
additional bearing for plates in bad
roof, 15-in. oak cap pieces are plated
between the hearing plate anil the
roof. In extremely bad plates, 1-ft.
or 12-ft. oak hoards are hoi ted to
the roof with a consequent change
in the bolting pattern.

In drilling, a l-ft. angered stem.
\ys in. outside diameter, with a
|.y(j-in. Carboloy or Kennametal
bit, is used to start the hole. When
the driller reaches the limit, the
four-ft. stem is removed and re
placed with a live-It. stem, drilling
as high as it tan go. which is ap
proximately Ii/j ft. from the top.
At this point a 2U,-ft. extension
is addetl to the stem and the holt-
is drilled to its entire depth ol five
ft. The bolt is placetl in the hole.
A tightening wrench is placed on
the drill anil the roof bolt is tight
ened under slow feed. The rebel
valve at slow feed cuts oil at 1000
psi which develops a torque on the
bolts from 150 to 160 It.-lb.

The complete drilling antl tight

ening operation described above
takes an average time of approxi
mately two minutes. The roof bolt
ers under most conditions always
work the thills fast feed. Breaking
this two minutes down, one might
say it takes approximately a min
ute antl a half to drill the hole anil
the remaining half minute to place
the bolt and tighten it. When con
sidering it takes the continuous
miner live minutes to sweep the
face for one 18-in. tut. there is
enough time existing for each tool
bolter to place two bolts each ot
four bolts abreast across the tool
if its condition should warrant.

At the Compass Mine no de
tailed records have been kept as to
roof bolting bit costs for the drills
on the continuous miner. However,
from what material exists the writ
er wotdtl say that the roof thill hit
cost would be less than two cents
per ton. This figure also include
the labor required to resharpeii the
bits. Total roof bolting tost would
be approximately .'!"> tents per ton
for bolls anil 10 cents per ton foi
labor.

Need For Fast Bolting

In concluding this article we can
say that a rapid means of root bolt
ing is a "must" in continuous load
ing. One should also have a means
of fast bolting so that the method
will be flexible enough to meet any
needed changes in the boiling pat
tern. For instance, roof conditions
inav require a change from an ad
vancing staggered pattern to a
square pattern with bolts in line
across the working plate. With root
conditions at their worst, the com
bined bolting time of a lateral line
of bolts must be sufficiently less

Establish your identity —mention this publication wlun dealing with Advertisers.
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than the amount of time required
for the miner to make one sweep
of the lace. If it should take as
much or more time to put in a lat
eral row of holts as it does to make
one cut across the face with the
miner, continuous loading will con
sequently he sacrificed by bolting
delays.

At Compass Mine (he solution to
this need of fast bolting has been
solved by the side mounted rool
drills. These fast operating drills
have helped to minimize bolting
delays and have not interrupted
the continuous loading. From ex
perience with had roof, we have
found these chills flexible to meei
every needed change in our bolting
pattern. With poor roof conditions,
a need for four holts lateral Iv

spaced across the room results. This
is accomplished in four minutes
(two roof bolters—two minutes per
boh), which is one minute less
than the average time to sweep the
I71A-It. wide room.

It would be extremely difficult at
this mine to bolt anv other way

because of the room occupied by
the extensible belt trailing the min
er. Neither could a pinning ma
chine of any size work alongside
the miner because, with the pres
ent room width at a maximum in

this particular locality, there is not
sufficient room between the rib line
and the miner. One might possibly
resort to a smaller pinning machine
that would work alongside the min
er, but again one would probably
be limited to the flexibility ol such
a machine. Difficulty would also be
encountered in reaching inconven
ient places and the resultant would
be a higher bolt cost with the con
tinuous loading being sacrificed by
bolting delays.

In final conclusion we can say
that continuous loading must be
lollowed by a last, flexible, and safe
means of roof bolting. It should in
no way ever interfere with the con
tinuous loading, yet it should be
attainable to all types of varying
rool conditions. At Compass Mine,
we have found this in two Joy roof
drills side mounted on the continu
ous miner.

Mentioning tliis publication when writing Advertisers puts friendship into busines



//././ N () I s .U / .V / N G I S S '/" ITU T E 9!

Ileprinled pom Coal Age. Maw /«>;. Copyright 1957 by MrC.raw-llill Publishing
Company, Inc., 130 II. 13ml St., New Yoil: >o. ,Y. I. All rights reserved.

HOW MUCH BITUMINOUS EAST OF

THE MISSISSIPPI?

IVAN A. GIVEN, Editor

Coal Age
New York, N. Y.

Committed reserves, prescni mines I25H0.000.000 tons
rotal reserves, prescni mines 28500.000.000 tons
Overall reserves mineable in today's <»'

immediate future prices

Acceleration is die order of the
day in industrial expansion east ol
the Mississippi, with the new pot
lines ol the aluminum industry as
added starters. One reason is the
availability of low-cost coal-based
power. This in turn depends upon
the availability of coal—also at a
low cost. The impact of this in
creasing demand on reserves there-
lore becomes a matter for thought
and investigation. How much bitu
minous coal is available ill the
fields east of the Mississippi? And
perhaps more important, how much
is available at a reasonable mining
cost?

COMMITTED R ESERVES

h is obvious that the answers to
these questions can be at best only
approximations, since accurate in
formation can be obtained only by
thorough exploration ol thousands

I">2,000,000.000 tons

of square miles of coal-bearing ter
ritory. This study ol the situation.
therefore, will be limited to a dis
cussion ol the reserves at going
mines, with some comments on how
these may relate to overall reserves
in the area.

Reserves at going properties are
divided into two categories for the
purposes of this study:—fust, "Com
mitted," and second, "dotal Mine."
Committed reserves are those al
ready assigned to operating prop
erties. Total mine reserves are the
suni of committed reserves plus oth
er coal held by the operators but
not yet assigned to any mining
property.

Committed reserves have been
approximated from information
supplied for the 1956 Coal Mine
Directory reprinted from the Key
stone Coal Buyers Manual, a Coal
Age affiliate. This information con
sists of (a) production in 1955 and

Value is apparent in the merchandise »/ our worthy Advertisers.
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ESTIMATED RESERVES OF BITUMINOUS MINIS OPERATING IN 195.'.

EAST OF THE MISSISSIPPI RIVER

Calculated Committed
Reserves, Tons

Illinois 1,100,000,000
Indiana 340,000,000
Western Kentucky 500.000,000
Ohio 1,050,000,000
Central I'ennss Ivania 950,000,000
Western Pennsylvania 1,800.000,000
Northern West Virginia 990.000.000
Southern W. Va. High-Volatile... I.-100.000,000
Southern W. Va. Low-Volatile*.... 1,620.000.000

Eastern Kentucky 1,200,000,000
Virginia* 540.000,000
Tennessee 180.000,000
Alabama 910,000,000

Total 12.580,000,000

•Low-volatile mines in Virginia included in southern W. Va. low-volatile.
"Includes data for a few strip mines in stales where

shown.

Average Life in Years at 1955
Production Rate

All Steel Strip
Mines Mines Mines

24

21

19

28

27

So

24

SO

33

28

28
25

70

29 31

14

14

20

25

13

17'

separate life figures are not

(b) expected remaining mine life.
This information is listed for
mines producing well over two-
thirds of the total coal mined in
the United States and in the area
east of the Mississippi. Multiplying
the two yields a figure on "com
mitted reserves."

It is obvious that the medio:'
has drawbacks but the results never
theless can be accepted as reason
able approximations. On that basis,
apparent committed reserves for
thirteen producing fields east of the
Mississippi are shown in the ac
companying table. The total is 12,-
5.S(i,ooo.(i(i() tons. At the 1955 pro

duction rate, the average life of
tliese reserves would be 29 years.
The actual life could be up to one-
third or more less than the calcu
lated figure, depending upon the
allowance for losses in mining and
preparation.

.Separate calculations on years of
life were made lor steel-owned and
strip mines. The average for the
steel mines was SI years: for the
strip mines. 17 years—in both in
stances before any allowance for
losses in mining and preparation.
The apparent life of going strip
mines ranges from 11 years in West
Virginia up to 25 years in Ohio.

Our Advertisers are selected leaders in their respective lie
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USGS ESTIMATES OF BITUMINOUS RESERVES IN STATES
EAST OE THE. MISSISSIPPI, JAN. 1. 1953

Tons

Alabama 65.848.000,000*
Georgia 76.000.000
Illinois 137,009,000,000

Indiana 35.213.000.000

Kentucky 118.973,000,000*
Maryland 1.196,000.000
Michigan 220.000,000
North Carolina 110.000.000
0|,i„ S2.972.OO0.000**

PennsylvaniaTIZZIZ 72.376.000.000
Tennessee 2i.985.ooo.ooo*
Virginia 10.833.000.000
WCSI Virginia JO^OOO.000

To,.,! 608,000,000,000**

•l're-1928 estimate made under supervision of Marios R. Campbell.
••Pre-1928 estimate made under supervision of Marios R. Campbell. Survey by

Russell II. Brant, Ohio Geological Survey, in 1956. puis reserves al 36,702.000.000
ions and the total reflects Ibis lower figure.

with .states in between as follows:
Pennsylvania. 13; Illinois and In
diana. 1-1: and West Kentucky, 20
years.

TOTAL Mine Reserves

Data on total reserves held by
mining companies is somewhat
meager. However, enough exists in
the annual reports of certain com
panies, and in reports to Keystone
by coal-mining and land-holding
companies, to set a benchmark or
two. Thus, companies producing
slightly over til million ions in
1955 report total reserves of 1,2.31,-
(10(1,0(10 tons. The committed re
serves (calculated or reported) of
these companies totalled 1.107.000.-
ooo tons. Thus, these companies,

for each ton ol output in 1955. had
23 tons of committed reserves and
69 tons of total reserves, or a 1 to
3 ratio.

Does this I to 3 ratio hold for the
entire bituminous industry east of
the Mississippi? Probably not. It is
based on holdings of larger and
stronger companies presumably bet
ter able to acquire and hold re
serves. At the other end of the scale
is a fair number ol properties with
no reserves beyond those already
committed. Between are properties
with varying holdings between the
extremes—these extremes, inciden
tally, including totals beyond 87
years, or three times the average of
29 years for committed reserves.

Companies producing over 2 mil
lion tons a year accounted for over

Play ball .villi the Advertisers who play ball with you.
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50% ol the 1955 output. These arc
companies to which "larger" can be
applied, as well as "stronger." II" it
can he assumed that hall the pres
ent organizations east ol the Mis
sissippi average 87 years ol reserves,
and il two further assumptions can
he accepted as reasonable, it is pos
sible to obtain an indication of the
reserves of present producers. One
assumption is that one-fifth ol the
present producing capacity has no
reserves beyond those already com
mitted. The second is that the re
maining 30% fall somewhere be
tween 20 and 87 years—say an aver
age of;")() years. With these assump
tions, the approximate total re
serves of present operations east of
the Mississippi work out as follows
(in million of tons, based on 1955
output) :

Companies with only
29 years of reserves
(20<;;, of the out
put) . tons 2,550,000,000

Companies with 50-
year total reserves
(30% of the out
put) 6,600,000,000

Companies with 87-
year total reserves
(50% of the out
put) 19,150,000,000

Total reserves, pres
ent b i t ii mi n on s

mining operations
east of the Missis

sippi 28,300,000,000

In appraising the reasonableness
ol this approximation, it is neces
sary to consider the method of cal
culation and the tlata employed.
The results in this instance are pre

sented because it is believed that
in the absence of more concrete in
formation from more producers
the method and the data result in
a closer approach to the actual to
tal of reserves held by bituminous
mining companies east of the Mis
sissippi.

These reserves, for the most part,
can he considered as coal that can
be mined at today's prices, or at
prices that may be expected to pre
vail in the relatively near future.

Overall Reserves

'There is, of course, no question
hnt what there is much more than
28 billion tons of coal that tan
he mined economically now or in
the immediate future. 'The latest
estimate of overall remaining Unit
ed States reserves appears in USGS
Circ. 29.'!, "Coal Reserves of the
United States (A Progress Report,
Oct. I, 195.'!)." Its estimates of to
tal reserves east of the Mississippi
is shown by states in an accompany
ing table.

For the most part, the reserves
;ue those remaining as of (an. I.
195.'!, derived from recent surveys
and estimates. However, figures for
certain states still are based on stud
ies made before 1928 under the su
pervision of Matins R. Campbell.
Ohio is an example, with Circ. 29.'!
showing total reserves of 82,972.-
000,000 tons. This total is 2i/, times
that arrived at by Russell R. brant
in 1956 and included in Ohio Geo
logical Survey R. I. No. 29. "Coal
Resources of the Upper Part of the
Allegheny Formation in Ohio."
Mr. Brant estimates the Ohio total
at 36,702,000,000 tons, minus 1,91 I,-
(100,(100 tons of production. Coal in
seams from II in. up is included.

Iluyer inrels Seller hi Hit- hack of this book.
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The USGS estimate of total re
serves east of the Mississippi is 655,-
485,000,000, from which probably
could be subtracted the difference
over the Brant estimate to bring
the total down to approximately
608,000,000,000, including coal 14
to 28 in. and more than 1,000 ft.
under the surface.

How much of this 008 billion
can be considered economically
mineable today or in the near
future? One guide is given in C'.irc.
293, which notes that: "The re
serves in ten states have been classi
fied in considerable detail ... In
these states . . . typical of the Unit
ed States as a whole, 5% of the to
tal is measured reserves in beds 28
in. or more thick and less than
1.000 ft. below the surface, and
20% is indicated reserves within
the same limit of thickness and
less than 2,000 It. below the sulfate.
The remaining 75% is inferred re

serves, reserves in thin beds and
reserves 2,000 to 3,000 ft. below the
surface.

Applying this 5:20:75 ratio to the
USGS estimates for states east of
the Mississippi, with adjustment
for the new estimate in Ohio, re
sults in a total of 152.000,000.000

tons that could be considered mine
able at the prices of today or in
the near future. Subtracting one-
third for losses in mining and prep
aration brings the total down to
100,000,000,000 tons.

Summing up, the bituminous re
serve picture east of the Mississippi
approximates the following:

Committed reserves,
present mines[Coal
Age- Keystone cal
culation), tons 12,580,00(1.011(1

Total reserves, pres
ent mining opera-
lions (Coal Age-
Keystone) .....28,300,000,000

Estimated overall re
serves mineable at
today's or immedi
ate future prices
(USGS) 152,000,000,000

Even with a loss allowance of as
much as 50",, in mining and prep
aration, these totals indicate that
all the coal anyone will need will
be available at reasonable prices
for a long, long time to come in the
area east of the Mississippi.

Our Advertisers make it possible to publish this volume-»iir them a "break."



96 /' II 0 C E ED I N G S 0 F T II E
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FINANCING COALS GROWTH*

JOHN W. SPURDLE

Partner

Dominick X: Dominick

New York. N. Y.

What the bituminous industry's estimated money needs are. What
the advantages of public financing are. What forms of financing are
available. How the investment (tanking industry can help.

Our firm lias had a long relation
ship with the bituminous coal in
dustry dating back to the I920\s.
and encompassing both periods of
prosperity and adversity. Early last
year, in March, we published a
booklet, "The Bituminous Coal
Industry." which was probably
the first important publication to
thaw the attention of the investing
world to the rebirth of bituminous
coal. The booklet opened with
these words:

"A major reversal of trend has
taken place in the bituminous coal
industry. For 25 years coal has been
losing position as a supplier of our
national fuel needs, but causes of
this decline have lost their force.
New opportunities for coal, which
appear both strong and enduring
now dominate the outlook and
provide a sound basis for invest
ment reappraisal of the industry."

In July 1956 we confirmed our
faith iu this statement as invest
ment bankers by managing the
highly successful public offering of
the common stock of North Ameri
can Coal Corp. This was the first
public offering of the stock of a
coal company in many, many years.
It also was the first experience of
this company and its officers anil
directors in such things as registra
tion with the Securities &Exchange
Commission, preparation ofa pros
pectus, negotiation with an invest
ment syndicate and introduction to
public stockholders.

I here are some features of this
procedure which corresponds to un
dressing in public and these are not
compatible with the historic prac
tices in the coal industry. On the
whole, however, the experience ol
financing through public offering
of securities is a happy one and

• Presented at the lOtli Anniversary Convention ol the National Coal Association,
Washington. D.C., June «.
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New properties and programs to improve existing operations to serve old and new users
with lower-cost, higher-quality fuel bring in the problem of finding money for buying and

installing plant and equipment.

something which the coal industry
should embrace enthusiastically. Ii
is a sound thing to broaden the
market for coal securities with a
corresponding enlargement of pub
lic investment interest, aiding in
the proper evaluation of going con
cerns.

l't i'.i.k: Financing Advantages

1 would like to dwell on this
subject for a moment. I will start
in the terms of a single company—
a gootl. prosperous, growing com
pany.

It is privately owned with no
public ownership or trading in its
securities, and wishes to raise mon
ey to finance expansion. It proba
bly can do so readily by borrowing
from insurance companies, a pen
sion fund and the like. It may not

be hurt by lack of public market
interest. However, its credit, and
the terms on which it may borrow
money, should be greatly improved
by a wide market in its stock, even
more so bv listing on the New York
Stock Exchange and till of the pub
licity that attends the affairs ol a
publicly owned company. Inciden
tally, these factors do not hint the
business of the company.

II the same company had only a
small amount ol the stock in the
hands ol the public, either because
it was closely held by family groups
or because there were loo lew
shares outstanding, it would be
worse oil in some respects than il
there were no public holdings. In
vestors generally do not buy stocks
which may not have a ready market
when they may wish to sell them.
This limits the held ol interest to

Our Advertisers, who make /hit volume possible, will appreciate yow inquiries.
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investors with special collateral
aims and speculators. Such stocks
may fluctuate violently on little
trading, possibly to the detriment
ol the company's reputation, but
the stocks prevailingly will sell he-
low realistic investment value. This
in nun is of no assistance to a
company's credit and hardly a satis-
faction to its Family owners of se
curities.

Tin. Industry Picture

It is easy to translate the com
ments in regard to a single com
pany to apply to the entire indus
try. At the most less than 30% of
the country's 195(5 production is
in the hands of independent com
panies, stock ol which have a pub
lic market and few of these nave
the desirable features of broad mar
ket-ability discussed above. Over
the past 2 years investor interest in
the stocks of these companies has
risen with the change in industry
prospects and stock prices have ad
vanced greatly. Nevertheless, the
market evaluation of coal stocks
still is generally inadequate, con
sidering their natural resource
characteristics, their growth pros
pects and the underlying soundness
of the business.

It is still a characteristic of the
industry that the component prop
erties and other assets of a com
pany might be sold piecemeal to
other companies with a higher real
ization than the price which its
stock might bring in the market.
Moreover, there is no inclination
on the part of the public to place
any particular value in appraisal
of coal-company stocks on coal re
serves. Many crude oil production
companies are evaluated out of al
relationship to their current or
early prospective earning power be

cause ol public knowledge ol their
ownership of huge proven reserves
of petroleum or natural gas. This
is not true in bituminous coal,
where the extent and value ol re

serves also can be determined. In

fact, there is no particular differen
tiation made in stock evaluation
between companies from the point
ol reserves, as long as they are not
inadequate to sustain production
for a reasonable period of time.

That this situation exists is a re
flection of inadequate or immature
investor knowledge of the industry,
in part a result of the recency of
the change in the economics of the
coal industry and in part a lack of
satisfactory market representation
of coal company securities.

Financing Considerations

It may sound a little as though
I had wandered from my basic sub
ject, financing the growth of the
coal industry, but I think that you
can see that a foreword of this na
ture is useful in tackling the main
theme.

The growth prospect in the coal
industry is not, in the aggregate,
an outstanding thing in comparison
to well defined trends in such fields
as chemicals, electric power, paper
and oil. Moreover, it is responsive
growth—not directly generated by
the industry itself. Nevertheless, it
is real growth, with determinable
prospects and it provides opportu
nities for individual companies to
build business in a handsome and
even spectacular way if they have
the management, reserves and mon
ey to capitalize on the industry
base.

Within this generalization there
are important limitations on the
ambitions ol many companies to get

Our advertisers are our friends ami fellow members. Consult them frequently.
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what they may regard as the key
factor in this chance to grow—
money.

As yon know well, unless mining
conditions are ideal, it is difficult
to operate a small underground
mine profitably. Today's operations
require maximum mechanization.
The capital investment involved
creates a problem, not only in its
accumulation or acquisition bill
also in obtaining a satisfactory re
turn on its use. if the operation is
not large enough or generally sus
ceptible to mechanization. Size,
both as to the operation and the
company, is a limiting factor in fi
nancing.

Management is another signifi
cant consideration. Over the years,
the coal industry probably has at
tracted less young executive poten
tial than other industries as a field
of promise. I believe that the sit
uation is easier now but it probably
is still more difficult to build depth
and roundness in management in
the coal industry than in other
fields. Existing managements in
many instances have been trained
in adversity rather than opportu
nity. Also, family management lets
been more prevalent than in most
industries.

A company seeking financial as
sistant e will find it difficult to ob
tain money from either public or
private sales oi securities if it can
not demonstrate a sound manage
ment organization.

Reserves are important, as to
amount, economic location and sus-
ceptibilty to efficient mining. To
some extent reserve deficiencies can
lie cured through financing but
there must be a base to assure the
investor of continued profitable op
eration.

Finances, capital Structure and fi
nancial record must stand scrutiny.

A company does not seek new funds
unless they are needed, but financ
ing ;t cash deficiency which has
arisen from improvidence, opera
tion of uneconomic properties, over
extension of resources and the like
is not ;t proposition width has
much appeal to the investment
banker. Capital structure can be a
problem. A company may have
been forced in the past to borrow
too heavily or may just have taken
the easy way to borrow when it
should have sought equity capital.
Excessive debt not only affects the
value of :i company's securities,
debt and stock but may limit its
ability to interest new investors.

Forward thinking is logically a
most important factor in eligibility
lor financial aid. A phrase has been
coined in the field which has real
meaning: "Career Companies."

Results From Money

Unless a company has basic aims
to lake lull advantage ol the growth
opportunities now existing in bi
tuminous coal, and has well worked
out plans to that end, involving
the use of the money it seeks, fi
nancing is not readily available to
it. Ibis applies in any field of en
deavor. New money must carry its
own load and contribute something
extra or it is not being used eco
nomically. Whether we are talking
in terms of either debt or stock the
investor is entitled to know thai

his money is being used to build a
value and that the company, as far
as management aims and effort can
achieve it. will succeed and pro
gress.

It is easy to see that a huge, well
financed, profitable bituminous coal
producer with good properties and
a strong and progressive manage
ment team will have little trouble

Advertising in this volume makes it possible in print it. Patronize our Advertisers,
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in raising money. This is not as
amusing as it may seem. This is the
kind of company that ran find prof
itable uses for new money. The ob
solescence factor arising from the
advancement of methods and equip
ment, moreover, is pretty hard to
keep up with out of self-generated
funds in even the niosi profitable
companies.

Financing opportunities are not.
of course, limited to companies
which already are so well situated
Any company which can pass the
tests which 1 have outlined certainly
can explore the possibility of rais
ing new money with every confi
dence. The most important of all
of these factors is management-
proven and aggressive management.
The next most important considera
tion is si/e. This is a real problem
for the coal industry. Those com
panies which have come through
the difficult years in the industry
successfully anil which have moved
ahead in the more recent period
of opportunity, have done so large
ly through their ability lo reduce
operating costs to compensate loi
rising wage levels and this has been
achieved primarily through efficient
mechanization of operations.

The Size Factor

There arc size limitations as well
as other factors which govern the
extent to which mechanization can
be employed. The coal industry is
dominated by a lew large compan
ies but encompasses between 5,000
anil 6,000 individual mines, most
ol which are separate operations
One spokesman alter another in
the bituminous coal industry has
stated his belief that the future
ol the industry depends heavil*
upon the concentration ol many ol
the small units to create more large

companies. To be sure, a good
number of the bituminous mines
are so small that they have no bear
ing on the question.

There are many hundreds ol
companies, however, which are
businesses in the true sense of the
word but which can not afford to
utilize fully the progressive methods
ol the larger companies, nor do
tliev have the operating prospects
which would give them a base lor
raising sufficient money for the pur
pose. They cannot conduct sales
or arrange contracts in the manner
of the larger companies.

As a group the smaller, yet pos
sible worthy, companies have stil-
liTcil from the progress which has
been made by the larger and more
efficient organizations in reducing
costs and making a gooil profit at
extremely competitive prices. 1be
solution to the problem which has
been advanced by industry spokes
men is combining to obtain the
substance, management facilities
anil reserves of a larger enterprise.

There are several difficulties in
eliciting combinations of smaller
units, including the rather charac
teristically rugged nature of the
coal operator, the reluctance of a
management or an owner to share
responsibilities, authority and own
ership, the fact that, initially, com
bination might be more a sharing
ol problems than realizing immedi
ate benefits, and the awkwardness
of the initial negotiation when the
participants may not be well pre
pared to provide a reasonably com
plete or accurate account of theii
own reserves, operations and fi
nances.

All ol this work is in the field

ol activity of investment bankers.
There is a close parallel in the
work which must be done prepara-

Establish your identity—mention tills publication when dealing with Advertisers.
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lory to Financing and preparatory
to a combination negotiation.
Moreover, combinations can result
in development ol a vehicle which
can arrange new financing on a ba
sis unavailable to its constituent
parts.

The question arises. I am sure,
as to die dividing line as to size
between companies which can ol)
tain new financing on satisfactory
terms and those which cannot. At
this moment, there is no useful ba
sis for such definition. No two
companies are alike. Different types
of mining and different seams vary
in their economic possibilities. The
industry, outside of the leading in
dependent companies, is privately
owned and operating and financial
data therefore are scarce. .And the
investing world's new interest in the
industry is not well enough devel
oped to show a real appetite for
any but the best coal equities and
credits.

For what it is worth, my own
idea is that a 2,000,000-ton deep-
mine operation is about the small
est for the type of financial assist
ance investment bankers could han
dle, and in this size, the company
would have to be well equipped.

Forms or FINANCING

Basically there are two forms ol
financing: borrowing and selling
siock. There are two markets: pub
lic and private.

The natural inclination of a
company is to borrow money on
long-term arrangements if there is
a reasonable prospect that the use
of the borrowed funds will take

care of interest costs and repay
ment, with something to spare.

The ownership of the business is
undisturbed and the benefits of the
expansion are not dispersed. To a

degree this philosophy is to be
warmly recommended il the posi
tion and prospects of the business
eliminate any risk that the debl
wotdd cause trouble, borrowing
tan be overdone, however, without
consideration of this risk factor.
Financing the growth of a company
—a continuous process —should be
approached witli careful long-term
planning. The equity base of a
company becomes all - important
for borrowing opportunities of
money which can be raised quickly.

The sharing of the ownership of
a company may be something that
an owner-manager group may fate
reluctantly. There ate advantages,
however, which are considerable,
especially in a growth iudustrv.
where a new dollar can have a real

chance to produce earnings. Al
though the existing owners may not
get all of the benefits, earnings ap
plicable to their slock holdings
should increase. Equally important
is the prospect of a public market
for the company's slock. Without
repeating the desirable aspects o1
such a step which were previously
outlined, there can be added the
prestige value among the industry,
equipment suppliers, customers and
others: the liquidity afforded fam
ily members fro/en into investment
but not usefully interested in the
company; facilitation of evaluation
anil settlement of estates: the cur

rency value of a marketable stock
in acquisition of other companies
and properties (including tax ad
vantages in such transactions) : the
improvement of credit from slock
marketability and the enlarged
equity base: and the ability to at
tract voting and able executives
through stock option plans—which
are becoming far more important
than salary as inducement.

Mentioning tliis publication when writing Advertisers puts friendship into business.
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Stock v. Debt

lly relying too completely on
stock financing in an extended per
iod of expansion, a company loses
some of the leverage aspects of use
of debt, where temporary use of
borrowed money creates an earning
asset which can safely make net con
tribution to the owner's profits.

Relying too heavily on debt, a
company can assume unwelcome
risk, can use up its borrowing pow
er, which might he a real handicap,
and can impair the value of its
equity, if it sought to sell additional
stock. Any company overburdened
with debt may he at a business dis
advantage as well.

There are many varieties of se
curities within the basic framework
of debt and stock. A desirable type
of issue in some instances, if die
company's stock already has a mar
ket or one is being created, is con
vertible debentures. Such debt oft
en can he arranged on better terms
than straight debentures and then-
is the prospect that the debt will he-
paid off by conversion into stock
at prices higher than the stock
would bring at the time of issue.

The position of each company
considering new financing must he
studied with great care, and deci
sion as to the type of securities to
he sold should he made to fit its
position, plans and prospec is, in the
light of security market conditions.
This is a matter which must he
worked out between the company
management and the investment
banker, each contributing his skill
and knowledge to reach the final
determination. It is not a matter
to be entered into lightly.

Yon will notice that I have not
mentioned hank loans, purchase
money mortgages, equipment fi
nance loans and other types of fi

nancing which do not fall in the
province of the investment banket.
These are all good if used the right
way. They are till debt, however, in
the sense previously discussed.

Placement Considerations

Private and public placement re
quires a brief comment. Private
placement is ordinarily arranged by
an investment banker with an in
surance company, a pension hind,
a university, ti charitable or family
fund or the like. Major investment
houses are in close relationship
with such institutional investors.
Instead of registering securities with
the SEC and offering them to the
public with an underwriting syndi
cate, negotiations are conducted to
sell such securities directly to one
or more of these funds.

The advantage of this arrange
ment is that the company has in
effect a single outside investor, who
works with it in confidence and
may he approached readily if there
is any need to revise or expand fi
nancing arrangements. A relation
ship ol this sort can be a useful
thing. 'The disadvantage is that
such an arrangement also can be
confining as such investors usualK
demand certain veto powers regard
ing further financing, limiting man
agement flexibility. Also, the bene
fits of a public market are not ob
tained.

Whether to use private or public
financing also must be determined
in each individual case.

'The growing need of the bitumi
nous coal industry for additional
funds to expand production and
improve the efficiency and economy
of its operations to reduce costs is
all too apparent. Our staff figures
that the industry should spend be-

Valne is apparent in the merchandise "/ our worthy Advertisers,
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tween SI 14 and S2 billion dollars
over the next "> years lor these pur
poses, and that a great deal of this
will represent new, outside money.
I his gives no consideration to tech
nical developments in usage of coal
arising from the industry's enlarg
ing interest in research, which
might provide new profitable uses
lor money.

The industry is in a new phase

of growth and forward-thinking
companies which seek to take ad
vantage of their opportunities will
do well to explore the possibilities
of arranging outside financing. Our
firm and many others in the invest
ment banking field are highly aware
of the useful work which is to be
done in bituminous coal and I as
sure you of a cordial welcome and
a sincere effort to be helpful.

Our Advertisers air selected lenders in their respective lines.
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INSPECTION GUIDE FOR DEEP MINE EQUIPMENT

DANIEL JACKSON. JR., Assistant Editor

Coal Age
New York. N. Y.

Section Haulage Equipment

Equipment used in hauling coal
from the working face to the trans
fer point includes shuttle ears, belts,
and chain conveyors. This equip
ment should he inspected separate
ly because (1) section haulage plays
an important part in the produc
tion of coal and (2) the construc
tion and operation of this equip
ment varies greatly.

The shuttle car is a complex ma
chine which should he inspected
frequently. Therefore, it should he
understood that on each inspection
considerable time must he spent to
(heck it thoroughly. It is suggested
that the shuttle car he checked din
ing an off-shift or when it will not
he in use for a period of lime. The
best approach in preparing for the
inspection is to remove all guards,
(overs and inspection plates at one
time to avoid distraction and inter
ruption of the inspection.

The inspection
into four parts:

Electrical

Mechanical

Hydraulic
Lubrication

can he divided

Electrical inspection—Tools need
ed to inspect the shuttle car elec
trically are volt-ohnuneier. hook-
on-type ammeter, insulation-resist
ance tester and a small spring scale
to check the brush pressure ol mo
tors. 1lowever. an inspector's most
valuable tools in detecting present
and future trouble are his live
senses.

Items which should he included
in the electrical inspection are:

Motors

Operating controls
Contactor panel
Wiring and junction boxes
Cable-reel collector rings
Lights

All motors should be inspected
before any other items are checked.
On one type shuttle car this would
include: two traction, two conveyor
and one pump motors. The number
ol motors will vary with the type
of car. Carefully check commuta
tor lot high mica. Hat spots, burns
and grooving. Also, see that the
commutator is free from dirt and
grease. The brush rigging should
be checked for neutral point and
brush-holder adjustment. Test
brush pressure. See that short, chip-

Buycr meets Seller in the back of litis book.
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ped and uneven brushes ate re
placed. II insulation shows signs
of heat it may be advisable to take
insulation-resistance test to deter
mine its condition. Motors should
be checked foe excessive grease, oil
and dust. Keep motors clean at all
times.

Operating controls, such as off-on-
leset switch, accelerating loot switch
and conveyor, pump and light con
trols, should be checked lor proper
operation and condition. See that
wiring and connections are tight
and free from corrosion. Delects in
control switches slow down the op
eration and endanger the life of
personnel. Make sure that the con
trols receive a thorough inspection.

The contactor panel should be
checked lor proper sequencing of
operation. Forward and reverse
traction motor contactors should be
tested for correct series-parallel op
eration. Make sine that nicrrun
tubes are working properly and tire
ol the same delay for each motor.
Each contactor, single and double.
should receive tin individual inspec
tion. This would include checking
the wiring and connections for
tightness and corrosion. Contacts
should be checked lor wear, also for
burned and pitted places. Examine
shunts lor tightness and corrosion.
Overload relays should be tested lot
proper operation and rating. The
genera] condition of the panel
should be checked lot the presence
of dust and moisture. Keep the
panel clean and dry.

There are approximately 300 It.
of 2- and 6-conductor trees of va
rious wire sizes in a shuttle car.
Make sure that the wiring is in
good condition. Also, check to see
that wiling is in a sale place so as
not to get damaged. Junction boxes,
which serve to distribute wiring,
.should be examined, paying close

attention to connections and insu
lation.

Trailing cable and cable-reel col
lector rings should be looked at fre
quently. Make sure that the cable
has a fused nip with a properlv
rated fuse. Count the number ol
splices in the cable and examine
their condition. A cable should not
have more than six to eight splices
to maintain proper voltage at the
motor terminals. The end connec
tion of the cable should be made
so that it will not be pulled out of
the reel in the event all of the
cable is unspooled The collector
tings should be inspected once a
month for worn rings, faulty insu
lation and loose connections.

Shuttle cars should have lights
at all times. Inspect the resistance
and connections for faulty condi
tion. Use a voltmeter to check the
voltage being supplied to the light
bulbs. Check bulbs and light sock
ets.

Mechanical Inspection—Mechani
cal inspection includes the follow
ing:

Wheels
Steering
Cable reel

Speed reducer
Universal drive shafts

Front axle and trunnion
assembly

Conveyor chain, drive and
lakcup shaft

Kims, tires and valves should be
checked for damage which could re
sult in a flat tire. Lug bolts and
nuts should be tested for tightness.
Lug nuts should be adjusted equal
ly so that wheels will be mounted
straight. Wheels mounted crooked
will "wobble" causing damage to-
tlie wheel units and tires.

Our Advertisers, who make this volume possible, will appreciate your inquirie
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Shuttle-car tiroi should be inspected daily. See Ihat they have sufficient air pressure and look
for damage. Change those found to be bad.

Steering control segment and be
vel pinion should be examined For
proper mesh and conditionof teeth.
Close checks of the linkage, includ
ing drag-links, cross shaft, steering
arms and segments, are of the ut
most importance. Keep the steering
mechanism in top operating condi
tion for maximum performance
and safety.

Cable reel sprockets of the drive
and spooling device should he
checked for wear. Look for worn
and broken parts in the drive
chains. See that the spooling device-
is aligned and operating properly.
Examine all cable guides and
sheaves. These aids to cable spool
ing prolong the life of the cable.

Keep them in good condition.
Speed reducer and wheel drive

units should be inspected lor worn
and loose bearings. Don't lail to
check worms and gears lor exces
sive wear whenever possible. Oil
seals and gaskets are important.
Sec that they receive close atten
tion. Guard against oil leaks. Over
heating and any unusual noise can
indicate trouble. Check. Keep till
bolts and nuts tight.

Universal drive shafts and coup
lings should be examined Frequent
ly. Make sure that all bolts and
tints are tight. Examine the coup
lings for wear. Frequent inspections
ol the couplings will help to pre
sent downtime.

Old advertisers are our friends and fellow members. Consul! litem frequently.
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large capacity mine can in use loday require scheduled maintenance, such as proper lubrica
tion and frequent inspections.

Km a good inspection oi die front
axle and trunnion assembly, drive
the shuttle car to a place thai will
permit getting under the car. The
pivot axle bushings, spacers and
front axle pins should be tested lot-
slack and wornparts.The axle-brace
assembly bolls should be checked
for tightness. Pins, bushing, and
spinets of die axle brace should
also be examined.

Proper alignment of the convey
or drive and takeup shaft should
be checked. Examine bearings and
sprockets for wear. Look for hem.
broken and missing (lights in the
chain. See that diere are no missing
cotier pins and that rollers and

connecting links are in good con
dition.

Hydraulic Inspect ion—Hydraulic
connections should be checked fre
quently for leaks. Hose condition
and location are important. Hy
draulic hose that has been dam
aged or become rotten oxer a peri
od of time results in equipment
delays. Any hose that looks as if
it might give trouble in the near
future should be changed. See that
hoses are located in sale places so
that they won't be damaged. The
storage tank should be covered at
all limes and the oil filter port
screened to prevent foreign matter

Advertising in this volume makes ii possible to print it. Patronize our Advertisers.
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from entering the tank. The filtei
of tin- suction pori should be
cleaned frequently.

II oil forms in the lank check for
leaks that would permit air to en
ter the system. A had pinup seal.
gasket or hose can cause foaming.
Steering and boom jacks often de
velop leaks. A close look will deter
mine if repairs are needed. Take a
reading of the output pressure ol
the hydraulic pump using a gauge
to see if the pressure is sufficient.
Check the relief valve for proper
setting. The high and low torque
of the cable-reel control valve
should be tested. Proper settings are
approximately 150 and 150 psi, re
spectively. Be sure that all control
valves are checked for proper op
eration.

Lubrication—Comply with man
ufacturer's lubrication recommen
dations. Check to see that the cor
rect grade of oil is being used in
the speed reducers and wheel units.
Make sure that they are not over-
oiled. The /.one lubrication system
of the ear involves checking all
grease hoses and fittings. See that
all moving parts are being greased
properly. Make sure that the hy
draulic oil tank is lull. Cheek

lubrication record to see if motor

bearings are being greased regular
ly.

Hell-Conveyor Maintenance—-Belt
conveyors do not require a great
deal of maintenance. However, pe
riodic inspections should be made

Pumps should bo properly inslollod and well maintained. This is an example of good installa
tion. Daily inspections ond well kept records will improve performance.
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to insure proper operation. Inspec
tion should include the following:

Motor

Speed reducer
Controls

Kelt

Rollers

Lubrication

Use a hook-on-type ammeter to
determine the motor load. Com
pare the load with the nameplate
rating. If the load is excessive take
necessary steps to correct it. lie sure
to inspect the motor as outlined
previously. The motor coupling
should he checked to determine its
condition and for proper align
ment of the motor and speed re
ducer.

I he speed reducer worm and
gear should be cheeked. Note an\
excessive wear. Design of reducers
may not always permit examining
gears. If this is the ease, check the
amount of takcup-slark in the
gears, excessive metal cuttings in
the oil and any unusual sounds
produced by the reducer. Any ol
these will indicate possible gear
trouble. The sprockets, drive chain
and drive-gears of the unit should
be checked for wear. Examine the
chive chain for proper alignment
and tension. Correct alignment and
proper mesh of the drive-gears are
important. Check.

Various types of controls are em
ployed in operating bell conveyors.
Regardless of the type the aims are
the same, that is, to start, slop and
reverse the belt when necessary.
Starters arc designed to furnish,
through resistance, the proper rale
of acceleration for motors. This is
accomplished by using a manual
controller or an automatic: starter.

In either rase, make sine that the

sequence ol acceleration is main
tained. Detailed inspections of the
starling device should be made fre
quently. On each inspection look
lor faulty contacts, wiring and con
nections. Check the resistance to
make sure that it is in good condi
tion. Prevent dust and moisture
from accumulating in the startei
or controller.

belts should be examined lor
wear, cans and breaks. Mechanical

splices should be checked and re
newed when signs of weakening are
evident. Most important in bell
maintenance is to see that the bell
runs straight. When a belt is found
to run crooked every effort should
be made to correct it. Make sine

that the belt does not run in water.
Check all places that water might
accumulate. Keep water from chip
ping on belt. See that belts are not
exposed to heat. If belts operate
outside make sine that they are
protected from the weather.

belt rollers should be checked

frequently. Free-turning rollers will
prevent wear and reduce power
cost. Don't allow coal to gather
around the rollers.

Proper lubrication of rollers will
eliminate many bell troubles. Check
lubrication records to make sure
that rollers are greased regularly.
Grease is harmful to belts and
over-greasing should be avoided.
Over-greasing can destroy the grease
seals allowing dust to enter the
bearings and resulting in failure.

C /' a i n -Conveyor Inspection —
Chain conveyor inspections are sim
ilar, in some respects, to those for
belts. The motor and speed re
ducer, should be checked in the
same manner.

Chain conveyors usually will not

Mentioning this publication when writing Advertisers puts friendship into business.
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operate efficiently at a length ol
more than 800 ft. II the conveyor
exceeds this length make arrange
ments for tandem operation. Chain
trouble will be at a minimum il
this ride is followed. All pans
should he examined Cor worn, hem
and torn places. Replace any thai
are likely to cause trouble. Chains
should he checked lor bent and
missing cotter pins. Flights should
be equally spaced. Minimize sag
ging and keep pan lines straight.

Lubrication inspection should
consist of checking the motor rec
ords to determine if the bearings
are greased regularly. The speed
reducer should be checked for cor
rect grade and proper oil level.
Drive- and tail-shall bearings also
should be checked to see that they
are greased regularly.

Track Haulage Equipment

Locomol'wes —Thorough inspec
tion of a locomotive can best be
performed by placing it over the
motor pit and removing all guards
and covers. This will save time and
the inspection can be carried OUI
without interruptions.

The inspection should include
all electrical and mechanical items

and lubrication.

A check-list is the best means
of making sure that all parts are
checked. This list should include
space lor remarks.

Repairs and inspections should
be performed during the off-shift.
It is not necessary to check all parts
at each inspection. Certain parts
should be cheeked weekly, others
monthly.

The inspection record, as shown
in the accompanying illustration, is
a time saver that will aid in making

accurate electrical and mechanical
inspections at regular intervals. Us
ing this type of report and making
good use of the live senses helps
everyone concerned do a better job.

The best check on the lubrica
tion of locomotives is to see that
records are kept properly. The rec
ords should include the date lubri
cated, and the type and amount of
lubricant used. See that lubrication
charts are furnished for each make

ol locomotive.

Mine Cars— Mine car mainte
nance warrants careful study. Make-
sure that adequate facilities are-
available to take care ol all repair
work. Don't permit shop-cats to be
the cause ol "out-ol-empiy" delays
that result in lost tonnage.

Survey the maintenance program.
See that cats are greased at regular
intervals. Make sure they are in
spected periodically. Note condi
tions ol wheels, bearings, bodies and
frames.

Maintain an individual record ol
repairs and lubrication. This can
best be accomplished by numbering
each car.

Service Equipment

llockdusters— Rockdusiers should

he stored in dry places when not
in use. Make sure this rule is car-
tied out. Before storing the rock-
dusters see that they are clean. Re
move excess rockdust in hopper,
on motor, in starter and blower.
Cleanliness plays an important pan
in the maintenance of rockdusters.

Keep them clean.
Motors and starters should be

checked periodically. Perform the
inspection as outlined previously.

Rockdusters are not used as often

as most equipment. For this reason

Value is apparent in the merchandise of our worthy Advertisers.
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Fan controls should bo checked frequently. Pay particular attention to relay and meter
settings, and contacts. Keep dust and moisture out of control panels.

the motor and starter should he
protected against dampness. See
that heater strips or lamps are in-
Stalled to keep moisture out.

Again, the importance of cleanli
ness cannot be over-emphasized.
The air system should be kept clean

and not allowed to clog. Clogging
produces a hack pressure lotting
rockdust into the blower. This
causes excessive wear on the blow

er blades. A buildup of dust inside
the blower can stall it. Inform op
erators ol what can happen il it i-
not kept clean. Make sine that the
blower is allowed to run several
minutes after the hopper is empty.
Check the blower and air lines fre
quently.

The important check points ol the

feeder mechanism are seals ami bear
ings. These bearings, even though
sealed, are subjected to highly abra
sive dust. See that seals are in good
condition. Grease bearings often.

I'uinj>s—Keep a maintenance rec
ord on each pump. The record
should include, among other things,
the date and time ol each inspec
tion and the lubrication procedure.
Also, note any repairs. Ibis infor
mation can serve two purposes: (I)
facilitating inspection by providing
a record of previous trouble spots
and (2) providing help in deter
mining when the pump should be
overhauled through a record of the
amount ol maintenance necessary
to keep it operating.

Our Advertisers are selected traders in their respective lines.
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The main points i<> consider
when checking pumps are lubrica
tion, packing and packing glands,
and alignment.

Lubrication is the life ofa pump.
Care should be taken in selecting
the right lubricants and in seeing
that they are applied properly.

Conveniently located pumps are
often over-greased. It seems that
every person that passes gives them
a few shots. A record posted at the
pump will inform each person that
the pump has been serviced.

Packing and packing-glands re
ceive their share ol abuse, loo. Cor
rect procedure lor repacking a
pump is to remove all the old pack
ing and replace it with new. Usual-
Iv new packing is just added to the
old. Eliminate this practice. Make-
sure that all concerned know the
correct way to repack a pump.

Check the packing and packing-
gland adjustment to determine
their condition. II the adjustment
is out and the packing is leaking

excessively, have the packing re
placed.

Make sure that pump and motor
alignment is correct. The suction
and discharge lines also should be
connected without stress or strain.

Further checking should include
examining the suction line lot-
leaks. Make sure that each line
contains a loot valve or strainer.

Certain type pumps are ecpiinoed
with ait external clear liquid lubri
cating system. See that liquid Hows
freely. Check the lines lor clogging.

Fans—Inspect fans frequently.
Once a day is not too often. Actual
ly, fans require very little mainte
nance. Starters, motors, and Ian
bearings should be checked. In most
cases minor repairs will keep them
in good operating condition.

Be sure that recommended re
pairs are made quickly. Double
check to make sure repairs have
been made.

Play hall with the Advertisers -.elm play hall with you.
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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.

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

ARTICLE II.

Membership.

Section 1. Any person directly
engaged or interested in any branch
of mining, mining supplies, mining
appliances, or mining machinery
may become an active member of
the Institute. Any person desiring
to become a member of the Insti
tute shall fill out a blank for that
purpose, giving his name, residence,
age, and occupation. This applica
tion shall be accompanied by one
year's dues of S3.00. Each applica
tion for membership shall be sub
mitted to the Executive Hoard, 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 S3.00 and
any person in arrears on August 1,
of the current year, alter 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 and shall be ex
empt from further payment of dues
during his lifetime.

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 Presi-

Buyer meets Seller in the bark »/ this html;.
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idem at least thirty days before the
annual November meeting, pro
vided that anyone can be nomi
nated on the lloor 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, an
nually, at the regular November
meeting and shall bold office for
the ensuing year.

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

To make effective this change, at
the regular November meeting in
1988, in addition to the four Ex
ecutive hoard members who shall
be elected for the three year term,
there shall also be elected by bal
lot eight other Executive Board
members, four for a two year term
and four for a one year term.

Section 1. 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 vacancy shall be filled by regu
lar election. In case of a vacancy
in the office of president, the
duties shall devolve upon the vice-
president.

Section 5. The executive board
shall consist of the officers and

twelve other board members.

ARTICLE IV.

Duties of Officers.

Section I. 'The president shall
perforin the duties commonly per
formed by the presiding officer and
chairman. He shall, with the execu
tive board, exercise a general super

vision over the affairs of the Insti
tute between 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
resolutions and papers that come
before the Institute, sign all orders
lor money, and shall purchase nec
essary supplies.

He shall keep a true record of
all money received by him and
payments made on account of the
Institute. He shall pay out no
money except on an order signed
by himself, and shall retain these
orders 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

lor the Institute and may furnish
the newspapers and other period
icals such accounts of our trans
actions and discussions as are

proper to be published. His own
judgment is to prevail in such
matters unless objection is lodged
at a regular meeting 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
annually to audit the accounts of
the secretary-treasurer, ami said
audit shall be submitted to the

November meeting of the Insti
tute.

Section 5. The Executive board
shall perform the duties specifically
prescribed by this constitution; it
shall supervise the expenditures

Our Advertisers make il possible to publish ibis volume—give them it "break."
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and disbursements of all money of
the Institute, and no expenditure
other than current expenses shall
be authorized without first having
the approval of the Executive Com
mittee; it shall act as program com
mittee for each meeting to deter
mine what is to Ik; 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 Novem
ber of each year and on such days
and in such places as may be deter
mined by the executive board of
the Institute. Notice of all meet
ings shall be given at least thirty
days in advance 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 I. 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 ol said proposed change of
amendment.

ARTICLE VII.

Order of Business.

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

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

(10) Adjournment.

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



12(1 /' R 0 C E EDI S G S 0 F T II E

ILLINOIS MINING INSTITUTE

•

LIFE MEMBERS

ADAMS, R. I... Coiisul(ant....01d Ben Coal Corp., 526 East Main St., Benton, Illinois
BALDWIN, RICHARD, Pros ; -.

Midwest-Radiant Corp., 220 N. Fourth St., St. Louis 2, Missouri

BALL, CLAYTON G Paul Weir Company, 20 North Wacker Dr., Chicago 6. 111.
BELL, J. II.. President ............

Cardox Corporation. 307 North Michigan Avenue. Chicago 1, Illinois

BOWMAN. F. T.. l'res The Bowdil Co., Box 470, Canton. Ohio
BROWNING, J. ROY 20S S. LaSalle St.. Chicago 4, 111.
BUCHANAN, D. W., Chnin. of the Bd -••••

Old Ben Coal Corp., 360 W. Jackson Blvd., Chicago 6, 111.

BUCHANAN, D. W., JR., Pres
Old Ben Coal Corp., 360 W. Jackson Blvd., Chicago 6, 111.

BUDD, RALPH, Chairman •_- --
Chicago Transit Authority, Box 3555, Chicago c4, III.

BUTCHER, FRED E 505 Baum Bldg., Danville, 111
CARNEY, WILLIAM ROY 33 S. Clark St.. Chicago 3, 111
COLNON. STUART....Bcll & Zoller Coal Co., 307 N. Michigan Ave., Chicago 1. 111.

CROWDKR, GORDON G 4545 Connecticut Ave., N.W.. Washington 8, D.C.
CUNNINGHAM, M. F., Vice Pres

Goodman Mfg. Co., 4831 S. Halsted, Chicago, 111.

DEVONALD, D. IT Route 2, Benton, 111
DORSEY, CHARLES H., I'res

R. G. Johnson Co., Washington Trust Bldg., Washington, Pa.
DUNCAN, W. M Duncan Fdrv. & Machine Co.. Alton. Ill
EMMONS. W. STUART. Vice Pres

Hulhurt Oil & Grease Co., Philadelphia 34, Pa.

EVANS. O. M Evans Wallower Zinc, Inc..',24 Riaito Bldg.. St. Louis 2, Mo.

FITZGERALD, P. II Allen & Garcia Co., 816 Chapped Rd., Charleston 4, W. Va.
ELETCHER, J. II., Consulting Engr 332 S. Michigan Ave., Chicago 4. Ill

FLETCHER, ROBERT. Vice Pres
J. H. Fletcher & Co.. P. O. Box 353, Huntington 1. W. Va.

FLETCHER. WILLIAM
J. H. Fletcher & Co., 709 W. Seventh St., Huntington, W. Va.

FULFORD, J. 11., Pres The Jeffrey Mfg. Co.. Columbus 16, Ohio

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

GEROW, T. G., Consultant 3033 Excelsior Blvd., Minneapolis, Minn.

Our Advertisers, who make this volume possible, zrill appreciate your inquiries.
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GIVEN, IVAN A„ Editor Coal Age, 330 W. 42nd St.. New York 18, X. Y.
GRADY, EDWARD L., President •••-.- ••••••••

E. L. Grady Coals, Inc., 307 X. Michigan Ave., Chicago 1. 111.
GREEX, .1. G Hooper-Green Co., 407 S. D.earliorn St., Chicago 3, 111.
HALBERSLEBEN, PAUL, G. S Sahara Coal Co., Harrishurg, 111.
HARRINGTON, GEO. B -^ S. Michigan Ave.. Chicago 4. 111.
HARRIS, ALLYN so° W. Union, Wheaton, 111.
HARRIS, JOSEPH Russell Fork Coal Co., Inc., P. O, Box .173. Praise, Ky.
HAYDEN, CARL T., Gen. Mgr -•-"-••: •-••;;•

Sahara Coal Co., 59 E. Van Burcn St., Chicago o, 111.

JENKINS, G. S., Pres VTV," -'-""". "' , "\T "
Clarkson Div. Nat'l Mines Service. 2060 Railway Exch. llldg., St. Louis L Mo.

. , _. goc><1tilaii' XI fg-' Co.,""YV1 *Siie111 A"ve., N.W., St. Petersburg, Fla.
JENKINS, WM. J., II Westinghouse Elee. Corp., Blairsvillc, Pa.
JOHNSTON, W. A., Pres •---•^: VNV'T-Y • -"lii'

Illinois Central System, 135 E. Eleventh PL, Chicago a, 111.
JONES, WALTER M Joy Manufacturing Co., Centralis, III.
KEELER, E. R Rockford Lumber &Fuel Co., Rockford. 111.
KOLBE, FRANK F., Pres • -•-•• • -•-.-•• ;•-.•:•

The United F.lectric Coal Co's., 307 X. Michigan Ave., Chicago 1, 111.

Egyptian Tie"&"fimber'Coi,"i8a3"i^wafExchange Bldg., St. Louis, Mo.
LINDSAY, GEORGE C Mechanization, Munsey Bldg.. Washington 4. 1)4
LIVINGSTON, H. C Pres ........................ -•.-. ••-•:;•

Truax-Traer Coal Co., Ill X. Wabash Ave.. Chicago 2. III.

' Pral^'Crar'cirprai^y'l'iaita". 301 Olive St.. St. Louis 2, Mo.
McMASTER D. H ^32 Hinman Ave.. Evanston, 111,
MORROW, I. D. A Joy Manufacturing Co., Franklin, Pa.
MURPHY. FRANCIS B 1335 Chestnut Ave.. Wilmette, 111.

MURPHY. H. C, P-M-fcs^^
NUGENT, FRANK, Pres • •••-• •••-. •-". ;•,;:

Freeman Coal Mining Corp., 300 West Washington. Chicago 0. III.

PEABODY, STUYVESANT, JR 209 S. La Salle -St- Chicago 4. III.
PHILLIPS, EDGAR R., Sis. Mgr Lee-Norse Co., Charier©!, Pa.
PI \TTS E. M 3035 ''•• Muiucbell". Phoenix, Ariz.
POLING, GILBERT ;-"-.",—,-V v '•'i"i"""t.V.'i

Evansville Electric S: Mfg. Co.. 600 W. Eichcl Ave.. Evansville, Intl.

POW'lfRS F, A -*26 Matthew St., Peoria 6, 111
RICHARDS, L. 0 Bo* 1334- Clearwater, Fla.
ROMAN. 1". W 4820 Remington Dr.. Saras.ua. Fla.
ROSING, BORGE, Vice Pros --••••••••,• :•-•• y-XrW"

West V'a. Steel & Mig. Co.. Box 118. Huntington 6, W. Va.

Oui Advertisers arc our friends and fellow members. Consult them frequently.
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RYAN. JOHN T„ JR., Gen. Mgr
Mine Safety Appliances Co., Braddock, Thomas &Meade Sts., Pittsburgh, Pa.

SCHONTHAL, 1). C Huntington, West. Ya.
SCHONTHAL, JOSEPH, Sec

B. E. Scbonlbal &Co., Inc.. 28 E. Jackson Blvd.. Chicago 4, III.
SCHUBERT, R. R., V. P. and Gen. Mgr

Greensbnrg Machine Co., Greenshurg, Pa.
SCHULL, B. II.. Director Dept. of Mines & Minerals, Springfield, 111.
SEE, FRED O., Vice Pres., Mining Div

Cardox Corp., 307 N. Michigan Ave., Chicago 1, ifi.
STEVENS, E. E

Binkley Mining Co.. 4th Floor. 1006 biive St., St. Louis,! Mo.
STOVER, HOLEY, Exec. Asst. Pres

C. B. &Q. R. R.. 247 W. Jackson, Chicago, ill.
SULLIVAN. J. I P. o. Box 62, Tappahannoc. Va.
TAYLOR. II. II 2042 Stella St.. Fort Myers. Fla.
TREADWELL, II. A University Club, 76 E. Monroe, Chicago 3. 111.
TRUAX.A. H Truax-Traer Coal Co., Ill N. Wabash Ave.. Chicago 2, 111.
VON MEDING. WILLIAM

Allen &Garcia Co., 332 S. Michigan Ave.", Chicago 4.'Til'.
VON PERBANDT, L. K 7955 S. Albany, Chicago 29, 111.
WALKER, HAROLD I. P. O. Box 181, University Station, Albuquerque, X. M.
WANNER, E. W Kctlilworth Apartments. Philadelphia 44, Pa.
WARE, LOUIS, Pres

International Minerals &Chem. Corp., 20 N. Wacker Dr., Chicago 6,"ill
U'EARLY, W.M. I... Pres

Joy Manufacturing Co., Henry W. Oliver Bldg., Pittsburgh 22^ Pa.
WEIR, CHARLIES R Johns-Manville, 3663 Arden Ave., Hollywood, III.
WEIR. J. P Paul Weir Company, 20 N. Wacker Dr., Chicago 6, 111.
WHITE. FRANK 1 Cadillac Motel. Daytona Beach. Fla.
WHITE, HUGH, Pres., Disc 12

United Mine Workers of America, United Mine Workers Bldg., Springfield, 111.
WOMMACK, A. J

Bearings-Belting &Supplies Co.. 3144 OKve'StV St"Loiiij 3J Mo.
WOODS, HENRY C, Chmn. of the Board

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

Advertising in tiiis volume makes it possible to print it. Patronize our Advertisers.
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HONORARY MEMBERS

McAULIFFE, EUGEN'E 5610 Farnam St., Omaha 3, Ncbr.
PFAHLER, F. S Route 2. Bourbonnais, III.
SCHONTHAL, B, E., Pros ~-: •-••••

B. E. Schomlial & Co.. 28 E. Jackson Blvd., Chicago 4. 111.

WEIR. PAUL, Board Chairman
Paul Weir Company. 20 N. Wacker Dr.. Chicago 6, 111.

SCHOLARSHIP MEMBERS

BROWN'. THOMAS R 5200 Fairmount Ave. Downers Grow, 111.
DENDLER, RICHARD 4836 W. Nelson, Chicago 41, 111.
HARRIS. JOHN 4925 Park Lane, Decatur, 111.
STUBER, PAU1 Box 177. Tremont, 111.
WOZNIAK, LOUIS Benton, 111.

Establish your identity - mention this publication when dealing with Advertisers.
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ACTIVE MEMBERS

• ABRBI.I.. C. R Taylorvillc, 111.
ADAMS, CHARLES P Kennametal, Inc.. 324 Wilbur St, Vinccnnes, Ind.
ADAMS. JAMBS. JR., Chief Eng Raybestos-Manhattan, Inc., Passaic. X. J.

(/•ADAMS, R. I... Consultant Old Ben Coal Corp., 526 Bast Main St.. Benton, III.
ADAMS, VALE, Treas

Nelson L. Davis Co., Sla. Box 'F,' 517 Main St., McIIenry. 111.

u ADAMS. WALTER (... Mgr.. Industrial Depl
Central Illinois Pub. Service, Illinois Bldg., Springfield, III.

• ADAMS, VVM, G Chicago Pneumatic Tool Co.. <)00 W. Eleanor IT, Peoria. III.
•-AGEE. ERNEST '

Ind. Coal Prod. Assoc, 4th PI., Beasley Bldg., Terre Haute. Ind.

AHLEN, I.. S Goodman Mfg. Co.. 576 S. Brown Ave.. Terre Haute. Ind.
AIKEN. J. MARSHALL, Engr

Freeman Coal Mining Corp., 113 Joplin, Benton, III.
AITKEN, VV. I., Manufacturers Agent 201 Archer Avenue,. Peoria, 111.
AITKEN, \VM. P Dooley Bros.. P. O. Box 333, Benton, 111.
ALBOX, DEAN B., S,c Wrmiu-Midwrst. Inc., P. O. Box 173, Du Quoin, 111.

wALKORI). N'BWBLLG., Cons. Mng. Engr 509 Oliver Bldg., Pittsburgh 22. Pa.

ALLEN. GEORGE VV., Mining Prod. Eng
Boll & Nut Div., Republic Steel Corp., 1907 Carter Rd., Cleveland 13. Ohio-

ALVERSON, RALPH (f..2.r:^.3.?:!?Garney Goal Co., Harrisburg, HI.
ANDERSON, E. C, \"ice Prcs

Kensington Steel Co.. 505 Kensington Ave., Chicago 28, iii.
AN I>ERS< IX. ERNEST. Sales

Allegheny Ludlum Steel Corp., 504 VV. Monroe, llerrm. ML
ANDERSON. MAT _

Bituminous Casualty Corp., Bituminous Bldg., Rock Island, ill"
ANDERSON. W. H

Utilization Magazine. 1218 Board of Trade Bldg,"Chicago 4, IlT
ANDERSON". VVM. J.. Salesman

Mac Whyte Co., 3307 Lincoln Ave. Evansville. Ind"
ANTOINE, PHIL C. Sales (Industrial)

The Goodyear Tire& Rubber Co., Inc.. 4210 Forest Park Blvd., St. Louis S. Mo.
S APPLEWHITE, TOM, Sales Eng

U. S. Rubber Co., 305 S. Broadway, St. Louis 2. Mo.
AITTTIX". JACK. Mgr Du Quoin Tire Mart. P. O. Box 26. Du Quoin, 111.

Mmiionina this publication when writing Advertisers puts friendship into lm>incss.
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ARENTZEN, E. M., Prcs I.ce-N'orsc Co.. Charlcroi, Pa
ARGUEDAS, ARTHUR, Supervisor, Conveyor Belt Sales

Raybcslos-.Manliattaii, Inc., 6010 Northwest Hwy., Chicago 31, 111.

ARMITAGE, A. II.. Gen. Mgr.....Do<i]cy Bros., 1201 S. Washington St.. Peoria, HI.
^ARMSTRONG. D. A -....Central 111. Pub. Serv. Co., Beardstown, III.

ASH. RICHARD L \tlas Powder Co., 10T4 W. Schwartz St.. Carbondalc. Ill

ASHE. ROBERT DALE. Clerk
Erccnian Coal Mng. Corp., 508 X. First St.. Girard. HI.

ASKEW, WENDELL. Rcpr Olin Mathieson, Inc., Marion, III
ASMAN. V \V„ Mgr, Mining Equip. Sales

Hewitt-Robins. Inc.. 270 Passaic Ave.. Passaic. X. .1.

AULT, ROY, Supt Robbins Coal Corp., Oncnla. Ala.
AUSTIN. VAN E.. Gen. Snpt

Freeman Coal Co.. 825 N. 13th St.. Herrin, III.

••'BAILEY, W.M., Mine Supt
Old Ben Coal Corp., 606 S. Thomas St.. Christopher. Ill

(/ BAILIE, C. C.,..e .....Old Ben Coal Corp., 305 W. Reed, Benton, 111.
BAIN, ANGUS, Mech. Engr -

Ayrshire Collieries, Big Four Bldg., Indianapolis, Hid.

' BAITY. I.. E.Dir. of Sales .....
Explosives Div., Olin Mathieson Clicni. Corp., East Alton. 111.

«"* BAKER, PHIL., \tlas Powder Co.. P. O. Box 62, Chester. 111.
•BALDWIN, RICHARD. Pres •

Midwest-Radiant Corp.. 220 N. Fourth Street. St. Louis 2. Missouri

•BALL. CLAYTON G Paul Weir Company, 20 North Wackcr Dr.. Chicago 6. 111.
BARCO, J. FRANK, V. P. & Gen. Mgr -•

Airmitc-Midwest, Inc., P. O. Box 1/3, Du Quoin, 111.

BARCO, I.. W., Supt ! United Electric Coal Co.. Box 691. Danville, III.
BARDONER. [AMES I... Sales Mgr

The American Crucible Prod. Co.. 1305 Oberlin Ave., Lorain. Ohio

BARNES, ARTHUR. Sales & Service
Clark-son Div. of National Mines Service, tarterville. 111.

BARNES, F. A. Industrial Lubrication Engineer •••••
Standard Oil Co.. 1524 W. Wood St.. Decatur, 111.

' BARTM ESS. HAYES. Master Mech :- ••-•-
Sahara Coai Co., 108 East Lincoln, Harnsburg, 111.

BARTLETT. A. G Austin Powder Co., West Frankfort, 111.
BASSETT, J. WILLIAM. Eng West Kentucky Coal, Madisonvillc, Ky.
BASSLER. A. 11 Illinois Ponder Mfg. Co., 506 Olive St., St. Louis. Mo.
BAST1AN, HUGH. Asst. Mgr ••• •••••-- :-••

Vascoloy-Ramet Corp.. 800 S, Market St., Waukegan, III.

BAYLESS, I. N., Pres "•-••;••••••
Union Pacific Coal Co., Union Pacific Bldg., Omaha, Nebr.

BEACHAM, ROBERT K., V. Pres. Operations -..-..•••-•
Fairview Collieries Corp.. 105 S. Meridian St., Indianapolis. Ind.

BEATTY. WILLIAM, Sales Engr .-..-- •• — • •
National Elect. Coil Co.. Box 4/8. West Irankforl, 111.

Our Advertisers are selected leaders in theii respective lines.
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BEAUMONT, G. L Box 3, Cowden, III.
BEAUMONT, JAMES M Beaumont Lumber, Myers Bldg.. Springfield, III.
BEAUMONT, JOHN" G Beaumont Lumber, Myers Bldg., Springfield. 111.
BECK, CLARENCE V., President

Clarence V. Beck & Co., Inc., 1103 Fnllerton Bldg,, St. Louis 1, Mo.
e- BECK, CLARENCE V., Jr., Mng. Engr

Little Dog Coal Co., 1103 Fullerton Bldg., St. Louis 1, Mo.
BECKER. FRED H., Electrician Peabody Coal Co., Taylorville. 111.
BECKER, GEORGE A., Sa!esman....B. F. Goodrich, 4646 W. Lake. Chicago 44. I1L
BECKER, J. C

Hewitt-Robins, Inc., Robins Conveyors Div., 402 W. Randolph, Chicago 6, III.
BEDA, PAUL W 1807 Glenview Rd„ Glenview. III.
BEEBE, HAMILTON K

Essington, McKibbin, Becbc X- Pratt. 231 S. i.a Salle St., Chicago 4. ill.
r BEITER, G. A.. Mgr.. Sales Promotion Commercial

Standard Oil Co.. 910 S. Michigan Ave.. Chicago 80. 111.
• BELL, J. H., President

Cardox Corporation. 307 North Michigan Ave., Chicago 1, Illinois

BEIT, LOREX A.. Coal Mine Insp
U. S. Bureau of Mines, 209 N". Maple St., Benton, 111.

i/BENISH. GEORGE P.. Sales Engr
Joy Mfg. Co., 1201 Macklind Ave.. St. Louis 10, Mo.

BENNER, DALE A Gibraltar Equip. & Mfg. Co., Alton, III.
BENNETT, P.. I) American Steel X Wire Div., U. S. Steel Corp..

208 S. LaSallc St., Chicago 4, 111.

BENOWICZ, CASMER A., Vice Prcs
Zeigler Coal & Coke Co., 231 S. LaSallc St., Chicago 4, 111.

S BENSON, FRED O., Sales Engr
Flexible Steel Lacing Co., 4607 Lexington St., Chicago 44, 111.

BENSON, W. II Tcrman Tire &Supply Co., 4336 W. Addison St., Chicago 41, III.
^BERNEY, W. HURLBURT, Resident Mgr

Walter Bledsoe & Co., 1076 Northwestern Bank Bldg., Minneapolis, Minn.
BERRY, LES, President

Berry Bearing Co., 2635 S. Michigan Ave., Chicago 16, hi.
BERT1AUX. GUY E.. JR \tlas Powder Co.. 19 Halford Dr., Quincy, III.
BEST, BRUCE

Carboloy Dept. of G. if., i1177East'Eight' Mile Rd7 Detriiit' 32i" Miciii
V BIGLER, W. P., President

Mining Machine Parts. Inc., 2701 St. Clair Ave., Cleveiandil, Ohio
BIGLEY, P. W

. Centrifugal XMech. Industries, Inc.. r46"PTOldenrsl~St70ii"isT8,3tlo.
BILDERBACK, COURTNEY Bell XZoller Cal Co.. Johnston City. \\\.lyZ3\
BILDERBACK, JAMES E C. M. L, 6262 Rosalind Rd., Huntington. W. Va.
BINNETTE. O. J.. Sales Mgr

General Cable Corp.. 920 X. McArthur Blvd.. Springtieid. 111.
BIRD, BYRON M., Sales Mgr Jeffrey Mfg. Co., Columbus 16. Ohio

Play ball with the Advertisers who play ball with ton.
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y BIRKE.VMEIER, ED
John A. Roebling's Sons Co., 3988 Minerva, Si. Louis 12, Mo.

•/BIRKEY, RICHARD, Ind. Engr
Central 111. Public Serv. Co., 104 E. 3rd St., Bcardstown, 111.

BIXBY, K. R., Gen'l Mgr Bixby-Zimmer Engineering Co., Galesburg, 111.
BLAKE, ARTHUR Taylorville, III.

^ BLAKE, CHARLES W L*.:x£k*v
Httlburl Oil & Grease Ck. 401 X. Douglas. West Frankfort, 111.

BLANK1.YSHIP, G. I".. Sales Engr Egyptian Sales Agency. Murphysboro, 111.
BLEDSOE, CHARLES. Chief Electrician Stone Fort Corp., Victoria, 111.

BLEWETT. W. G
Pcabody Coal Co.. I'eabody Plaza, 301 Olive St., St. Louis 2. Mo.

BLOCKI, HERBERT V, Dist. Mgr
Ohio Brass Co.. 972 Continental HI. Bank llldg., 231 S. La Salle.

Chicago, 111.

BOGAX, JOSEPH A.. Research Adm
Bituminous Coal Research, Inc.. Port Vue Rd., Elizabeth, Pa.

^BOLEY. CHARLES C........... ._.'.
L'. S, Bureau of Mines. Denver Federal Center, Denver, Colo.

BOLT. WILLIAM W 111. Div. Highways. P. O. Box 356. Pawnee. 111.

o- BOXER, II. G. "RED," Sales Rep
Old Ben Coal Corp., 26 Xorhloom Ave., Normal, 111.

BOOK, C. I... Dist. Mgr
W. M. Hales Co., 501 X. Douglas. West Frankfort, III.

BOONE, HERBERT W.. Sales....The Okonite Co., 1001 Lincoln Ave.. Bedford, Ind.
BOTTOMLEY, J. A., Supt Mine Xo. 6, Sahara Coal Co., Harrisburg, 111.

BOWEX. JOHN Freeman Coal Co.. 310 W. Oak St.. West Frankfort. 111.

S BOWERS, GEORGE F Standard Oil Co.. 910 S. Michigan Ave., Chicago5, 111.
•BOWMAN, E. T., Pres The B.owdil Co., Box 470. Canton. Ohio

BOYETT. ROBERT C, Top Foreman
Freeman Coal Mining Corp., Farmersville. HI.

\s BOYXTOX, A. L, Pres .'..'.1
A. J. Boynton & Co., 109 X. Wabash Ave., Chicago 2. 111.

BOZARTH, ROBERT F
Klein Armature Works, 1439 X. Elm, P. O. Box 332, Centralia, 111.

BRADBURY. H. W Sparta. 111.

BRADLEY. EARL A.. Prod. Mgr
Shuttle Cars. Joy Mfg. Co., 1504 Liberty St.. Franklin. Pa.

BRADLEY, K. P.. Ind. Repr Standard Oil Co.. 414 Hamilton Ave., Peoria. 111.

BRADY. EARI Cardox Corp.. Morrisonville, 111.

BRAGDO.X. JOHX E 525 Home Park Lane. Waterloo. Iowa

BRASS, EDWARD C. Sales Engr
The Okonite Co.. 60-15 S. Knox Ave.. Chicago 29, 111.

BRAUNS, J. W., Mgr. I'ndustl. Haulage General Electric Co., Erie. Pa.
. GEORGE C, V. P. Charge of Sales
T. .1. Gundlaeh Machine Co.. 226 Centreville i

Buya meets Seller in the back of this book.

BREIDEXBACH. GEORGE C, V. P. Charge of Sales
T. I. Gundlaeh Machine Co.. 226 Centreville Ave.. Belleville. III.
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BRENTZ, H. W., JR., Sales & Scrv. Engr
Kensington Stcd, P. 0. 102. Farmingloii, HI.

^P.RETT. W. H.. Salesman Barber Greene Co., 400 Highlands St.. Aurora. III.
BRISCOE. L. E.l... Fairview Collieries, 430 Big Four Bldg., Indianapolis. Ind.

•f BROADWAY. J. W..,Y.YY-..SrM
Bell &Zoller Coal fining Co.,1307 N. Michigan Ave., Chicago 1, III.

BRQDERICK, JOHN K.. JR
Brodcrick & Bascom Rope Co.. 4203 K. Onion, St. Louis 15. Mo.

^ BROECKER, CLETUS A., Exec Asst. v
Fairview Collieries. Big Four Bldg.. Indianapolis, Ind.

BROWN'. CHARLIE I... Salesman
Standard Oil Co., 101 W. Cerro Gordo, Decatur, III.

v BROWN, HAROLD C, Purch. Dept. ..\±L>Ji.wZ?>.$j.h.»^&.£>.,. 3
Peahody Coal Co., Beuhody Plaza. 501 Olive St., St. Louis X. Mo,

BROWN. TOM. Off. Mgr Beaumont l.hr.. 1(117 Myers Bldg.. Springfield. 111.

BROWN. WALLACE. Storekeeper Peahody Coal Co.. Box 333, Pana, 111.

•BROWNING, J. ROY 20S S. LaSallc St., Chicago 4, 111.

BRCNOTTE, W. F., Sales
Bethlehem Steel Co., 1000 Shell Bldg., St. Louis 3. Mo.

BUCELLUNI, Gl" IDO. Operating Dept
Manson Mach. Co., 319 N. Simpson. Taylorville. 111.

•BUCHANAN, D. W.. Chmn. ol the Bd
Old Ben Coal Corp.. 360 W. Jackson Blvd., Chicago 6. HI.

"S 'BUCHANAN. D. W„ JR.. Pres
Old Ben Coal Corp., 56(1 W. Jackson Blvd.. Chicago 6, ill.

BUCHANAN, GORDON, IR., Purch. Agt
Old Ben Coal Corp., 360 W. Jackson Blvd., Chicago 6. III.

> BUCKLEY, FRANK B.^.West Kentucky GaT^o., 444 S. Main. Madisonvillc, Ky.
y 'BUDD, RALPH, C-hnirman.....

Chicago Transit Authority. Box 3555. Chicago 54. 111.

* BUDZEN, l.F.N. Sales Carholoy-G.E., Box 237 KI'A. Detroit ll. Mich.
BURN, URBAN I)

American Steel & Wire Die, U. S. Steel Corp., 208 S. La Salle St., Chicago 4, 111.
BURKEY, W. II

Gould National Battery Corp.. 2529 Hampton Ave.. St. Louis 1, Mo.

BURKHALTER, DALE 11.. Prep. Mgr
United Elec. Coal Co.. 928 S. 2nd, Canton, 111.

/BURKLOW, CLIFFORD, Storekeeper Sahara Coal Co., Inc., Harrisburg, III.
BURNS, R. J., Dist. Mgr

Ind. Prod. Div., Goodyear Tire & Rubber Co., 4210 Forest Park, St. Louis 8, Mo.

BURRESS, S. J 1013 N. Market St., Marion, 111.
- -BUTCHER, FRED E .i.J..lkV..4^±m2a«m-Bldg., Danville, 111.

BUTCHER. IRA. JR., Supply Supervisor
Freeman Coal Mining Corp.. 646 W. Jackson St.. Yirdcn, III.

/BUTTS, W. D., Pur. Agent .«
*\ Freeman Coal Mining Corp., 4226 S. Lawndalc, Lyons, Ilk

,, ,, . . ^A<dXA>J«d}S)u~e^U^CV(>p- °—Ji
our Advertisers make n possible i<> publish this voluiiictyive them a "break."



I L L I X () I S M I X INC, I X s T I T U '/" E 12!)

BUYS, V. \Y., Dist. Mgr
Mine Safety Appliances Co., 1915 Washington Ave., St. Louis 3, Mo.

CADY, GILBERT II S04 \Y. Oregon St.. I'rliana. III.

CAIX, HOI.LIS P. \lleu & Garcia Co.. 332 S. Michigan Ave.. Chicago //111.'
CAINE. K. E 81 Bradford Ave., PittsburghVPa.
CAIRNS. A. R Illinois Power Co., Sparta. 111.

CALDER, A. WILLIAM, Prod. Mgr
Joy Mfg. Co., 722 Liberty St.. Franklin, Pa.

CALDWELL. W. \\'., Sales \tlas Powder Co., 104 Adam. Si.. Terre Haute. Ind.

" CALKINS, ROI.L1N T., Salesman .'.'
Leschcn Wire Rope Div„ 1826 E. Hunter Ave., Bloomingtotl, Ind.

CALLEXDER, W. W„ Asst. Sales Mgr
Connors Steel !)i\.. H. K. Porter Co.. Box 118. Huntington. W. \'a.

"TAMEROX, CAMPBELL R.. Gen. Siipt
Lone Star Steel Co., Box 690. McAlester, Okla.

t CAMMACK, KIRK V...3-: " (
U. S. Geological Survey. 456 Custom House, Denver. Colo.

CAMPBELL. A. R. Div. Mgr
The Timken Roller Bearing Co., 4647 W, 47th St.. Chicago 32. III.

y CAMPBELL, DON C, Sales
Gooding Rubber Co.. 806 E. 31st St.. La Grange Park, 111.

CAMPBELL. F. J.. Engineer
Electric Storage Batten Co., 325 Bankers Trust Bldg.. Indianapolis, Ind.

C CAMPBELL, H. E 1707 Great Plain Ave.. Needham 92, Mass

CAMPBELL, H. G
The Electric Storage Battery Co.. 5335 S. Western Ave., Chicago 9. III.

"-CAMPBELL. WM. C. Asst. to V. P. Operations
Old Ben Coal Corp.. Benton. 111.

yCM'E, JOHN, Salesman
Central Mine Supply Co,. 511 N. Wehster. I larrisburg. 111.

CAPE. SAM Harrishurg. 111.

CARMICHAEL, IAN L., General Manager
The Warren Refining & Chem. Co.. 5151 Denison Ave., Cleveland 2, Ohio

• CARNEGIE, WM. C... IR., Elect. Engr
Roberts & Schaefer Co., 130 N. Wells St., Chicago 6, III

•CARNEY. WILLIAM ROY 33 S. Clark St., Chicago 3. III.

CARROLL, EDWARD J.. Sales Mgr Kennamelal. Inc.. Bedford. Pa.

V CASSELL, LARS E„ Natl Accls. Rep :.'.^J.3..Rj!.\.e..3^a.:.^.
Standard Oil Co.. 910 S. Michigan. Chicago. 111.

CASSIDY. S. M.. Vice Pres
Pittsburgh Consolidation Coal Co.. 2600 Koppers Bldg., Pittsburgh 19. Pa.

/CASTRALE. ARDUINO, Engineer
Freeman Coal Mining Corp., 1404 Burgess. Johnston City, 111.

CATHRAI.L. S. G., Mgr
E. I Du Pont de Nemours & Co.. 7250 X. Cicero Ave.. Chicago 30, III.

CHAPMAN. CLAUDE •
Bituminous Casualty Corp., 1600 W. Virginia, Peoria, 111.

You'll discover good merchandise advertised in this good l>uhliralioit.
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CHAPMAN, GEORGE H., Proj. Engr
Paul Weir Co., 20 N. Wacker Dr., Chicago 6. 111.

CHASE. RALPH E Chase Welding Supply Co.. Benton. 111.

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

CHRISTIANSEN. ANDREW J„ Scc'y
Northern Illinois Coal Trade Ass'n, 307 N. Michigan Ave, Chicago I, 111.

/CHRISTIANS!).\. C Joy Mfg. Co.. 1919 Bowman Ct., Topeka, Kan.
t^CTTRON. ELMER HENRY, Mech. Eng

Pittsburgh & Midway Coal Mining Co., 314 Nat'l Bank Bldg., Pittsburg, Kan.
CLARK, GEORGE B.. Chmn

Dcpt. of Min. Eng., Missouri School of Mines, Rolla. Mo.

CLARKE, FORBES R., JR., Field Supt
United Electric Coal Co.. 124 E. Parker St., Du Quoin, 111.

/ CLAYTON, P. 11., Chief Clerk Shasta Coal Corp.. Bicknell, tnd.

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

CLAYTON. WILLIAM Pcahody Coal Co.. 709-A Kitchell. Pana. 111.

CLEGG, KENNETH E, Asst. Geologist
111. Geological Survey. Natural Resources Bldg., Urbana, 111.

COASH, CARL J„ Publisher ........
Coal Age, Engineering &• Mining Journal, 330 W. 42nd St.. New York, N. Y.

COCHRAN. R. B Bluebird Coal Co., Harrishurg. 111.

COCHRAN. ROBERT Bluebird Coal Co., Harrishurg. III.

COLE. SIDNEY I.. Prcs
The Industrial Erectors, Inc., 1316 W. Cerniak Rd., Chicago S. 111.

* COLESWORTHY, CHARLES S„ Truck Tire Sales ry.
\\wi.l.'- S. Rubber Co., 305 S. Broadway, St. Louis, Mo.

, COLLIN^ EARLEjI^L...Whitney Chain Co.. 3317 W. Newport, Chicago IS. 111.
•COLNON, STUART....Bell & Zoller Coal Co.. 307 N. Michigan Ave. Chicago 1, 111.
COLQUHOUN. ALEX Beaumont Lumber Co., R. R. 1. Pan... III.

COMSTOCK. J. FRANK, Dist. Mgr
U. S. Rubber Co., 4135 S. Pulaski Rd.. Chicago. 111.

CONROY, E. D U. S. Rubber Co, 4135 S. Pulaski Rd., Chicago 32. 111.

CONWAY, C. (".. Asst. to Pres
Clarkson Div. of National Mines Service. Nashville, 111.

CONWAY, LEE 1019 Rector Ave.. Hot Springs. Ark.
COOK. WALTER. Nice Pres

Central Mine Equipment Co.. 107 E. Adams. Benton. 111.

COOM BES, 1). R., Pres
Mechanization. Inc.. 1120 Mimsey Bldg.. Washington 4, D. C.

COOM BES. RAYMOND, Exec. Nice Pres
Mechanization. Inc.. 1120 Mnnsey Bldg.. Washington 4. D. C

i/""COOPER, M. D., Director, Mining Engineering Education
National Coal Association, 5430 Ayleshoro Ave.. Pittsburgh 17, Pa.

YCORSO, FRED A., Mgr., Pump Dept
Columbia Pipe & Supply Co., 1120 NY. Pershing Rd., Chicago 9, 111.

COSTA XZO, FRANK Victaulic Company of America. Box 500. Elizabeth, X. J.

Our Advertisers, trim make this volume possible, will appreciate your inquiries.
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CRAGGS, JOE Pcabody Coal Co.. Taylorville, III.
CRAWFORD, JOHN G 18 E. North Street, Hinsdale. III.
CRICHTON. A. I!., JR., Pres

Crichton Coal & Coke Co., 356 Lincoln St.. Johnstown. Pa.
CROES. H. G.. Chief Lub. Engr Standard Oil Co., 451 E. Cass St., Joliet. 111.
CROSS. ARCH (Retired) 27') \ St., S.E., Linton. Ltd.
CROTHERS, ARTHUR Eraser Label Co.. 732 Federal St., Chicago 5, 111.

•CROWDER, GORDON 0 4545 Connecticut Ave.. N'.W'.. Washington 8, D.C.
CULBERTSON. H. W John Flocker &Co., 644 Grant St.. Pittsburgh, Pa.

^•CUNNINGHAM, M. F., Vice Pres
Goodman Mfg. Co., 4S34 S. Halstcd. Chicago. III.

- CURRY, B. I... Safety Engr
Lone Star Steel Co.. 1501 E. Comanche. McAlestcr. Okla.

DALLMEYER, RAY D., Sales Mgr
Standard Oil Co.. 910 S. Michigan Ave., Chicago 80, 111.

DAMES. ROLAND X., Pres
R. J. Bearings Corp., 2145 Hampton Ave.. St. Louis It), Mo.

DAXKO. I()l IN, Chief Electrician
Pcabody Coal Co.. 417 Taft St.. Taylorville. 111.

DANKS, G. H
E. I. Du Pont de Nemours & Co., Inc.. P. O. Box 14, Carbond.de. 111.

DAUB, CHARLES L., Lubr. Engr
Standard Oil Co., 451 E. Cass St.. Joliet, 111.

DAUBER, II. \V.. Asst. to Mgr.. Mining Dept
Mine Safety Appliances Co., 201 X. Braddock Ave., Pittsburgh 8, Pa.

f DAVIS, BELDON C. Asst. Supt Shasta Coal Corp., Bicknell. Ind.
DAVIS, CHAS. Ik. Clerk Traux-Traer, Pinckneyvillc, 111.
DAVIS. DILI.ARD P... Mgr

Cummins Diesel Sides, 165(1 X. Fares Ave.. Evansvillc, Ind.
-• DAVIS, JOHN' I... Dist. Sales Mgr ^

Freeman Coal Mining Corp., 1203 Boatmen Bank Bldg., St. Louis,'Mo.
DAVIS, JOHN W.. Salesman

Republic Steel Corp.. 800 Circle Tower. Indianapolis. Ind.

DAVIS, NELSON 1 517 Main St., Sta. Box F. McIIenry. 111.

DAVIS, T. E The Jeffrey Mfg. Co.. 1066 Diamond St.. Evansvillc 11, Ind.

DAVIS, THOMAS R.. Vice Pies
Nelson L. Davis Co., 517 Main St.. McIIenry, III.

</ DAVIS, WM. 11, ^.....'.'simplex Wire &Cable Co., 564 W. Monroe St., Chicago 6, III.
DAVISON. I.. A W. M. Males Co.. Box 303. Benton. III.

DAWSON. HUGH. Sales Bethlehem Steel Co., 500 W. Monroe, Herrin, III.

* -DEVON'ALD. I). 11 Route 2. Benton. 111.

i»- DEWILDE, K. E., Sales B. F. Goodrich Co., 2631 S. 5th St., Springfield, 111.

DE WITT, C. S. P. A
Kensington Steel Div.. Poor & Co., 505 E. Kensington Ave.. Chicago 28. III.

/ DICKSON. RUSSELL I.. Dist. Mgr
Ilroderick & Bascom Rope- Co.. 1330 W. Fulton St.. Chicago 7. Ill

Our Advertisers arc our friends and fellow members. Consult tlum frequently.
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1/ DILLINGHAM, HERV1E, Ind'l Sales .- • .....
Standard Oil Co.. 1108 Lindcll. West Frankfort, III.

DOCTOKMAX. ARNOLD P., Eng Truax-Traer Coal Co.. Elkville, III.
DODl). GLEN Peabody Coal Co.. Box .18. Sturgis, Ky.
DOERNER. NORMAN P.,Saks Rep Sligo, Inc.. P. 0. Box 171, St. Louis 3, Mo.

V DONAHUE, C. M.. Vice Pres -,--•- ••••••••••• ••
Mine Safety Appliances Co., 201 N. Braddock Ave.. Pittsburgh 8. Pa.

DONLEY, WESLEY A.. Factory Rep .-•-••-
Hamilton Rubber Mfg. Corp.. P. O. Box 804, Peon;,. 111.

DONOVAN, JOHN P - ••-••.- ••;:•
Power Transmission Equipment Co.. 124a \\. Fulton St.. Chicago. III.

DOOLEY, E. F Doolcy Bros., 12J1 S. Washington. Peoria. 111.
DOOLEY, R. A., Pres Doolcy Bros., 1201 S. Washington St.. Peoria. 111.
DORNENBURG, DELBERT I).. Salesman ................

Heyl & Patterson, Inc.. 5.10.1 Spring Valley Dr.. Pittsburgh 36, Pa.
•DORSEY, CHARLES H., Pres

R. G. Johnson Co.. Washington Trust Bldg., Washington, Pa.

DOW. GORDON X Leschen Wire Rope Div.. 810 W. Washington. Chicago 7. 111.

k^DRESS, l.AXIXG, Dir. Preparation &.^.^/&....$X&h*bi>..\.\
Truax-Traer Coal Co.. lid-X—Wahash-Wwc—Chicaio.. 111.

A'' DRESS. XED. Engr United Elec. Coal Co's.. 469 X. Main St., Canton. 111.

DRYSDAI.E. GEORGE W
Macwhyte Co., 228 South Doplaines St.. Chicago <>, 111.

DUANE, JIM. Storekeeper Peabody Coal Co.. R. R., Sturgis, Ky.

DU BOIS. M. A.. Pres
Du Bois Engineering & Mfg. Co., 2600 Block. 169th St.. Hammond. Ind.

DUBUC, ROBERT H., Sales Rep
U. S. Rubber Co., 4135 S. Pulaski Rd., Chicago M. 111.

DUNCAN, GEORGE, SR Duncan Foundry X Machine Co., Alton. 111.
-DUNCAN, W. M Duncan Fdry. & Machine Co.. Alton. III.

DUNN, k". II.. Saks Rep General Cable Corp.. 4983 Fyler, St. Louis, Mo.

/ EADIE. GEORGE R 308 Ceramics Bldg.. Urhana. 111.

^ EDGAR. R. I .>.....: ....:..., Watt Car & Wheel Co., Bamcsvillc. Ohio

f EGELAND. HOWk\RDfM>t\. '̂.i.in|[-Belt Co.. 317 X. 11th St.. St. Louis 1. Mo.
EIIRET. E. J Ehret & Kinscy. 141 W. Jackson Blvd.. Chicago 4. III.

EICHIIORX. FRANK L.. Sccy-Trea=
DuQuoin Iron & Supply Co.. Inc.. P. O. Box 181. DnQoin, III-

W EH "I I.WAX. A. S.. Dist. Mgr., Ind. Div
Timken Roller Beating Co.. 4647 W. 47th St.. Chicago .U. 111.

EISSl.ER, ROBERT I Illinois Geological Survey, Urhuna. III.

ELDERS, GERALD E & E Mine Service Co., Box 125. Christopher. 111.

EMERSON. W. F E. & E. Mine Service Co.. Box 125. Christopher. 111.

EMISON, JOHN W.. Engr Sahara Coal Co., 212 S. Main St.. Harrishurg. 111.

/ -EMMONS. W. STUART. Nice Pres
Ilulburt Oil & Grease Co.. Philadelphia 34. Pa.

Atlvtrlishig in ihisvoiuint' nuilnw it jiiiMihlr in jnini ii. Patronize our Advertise rs.
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EXDICOTT, VV. A Fairvicw Collieries Corp., Big Four Bldg.. Indianapolis, Ind.
ENGEL, GEORGE P., Field Engr

Hewitt Robins, Inc., 4030 Chouteau Ave., Si. Louis 10, Mo.

•^ ENGRAM, GILBERT, Engr
Bell & Zollei Coal Co., 304 VV. 8th St., Johnston City, 111.

ESSINGTON, T. C... Chief Counsel
Illinois Coal Operators Assn., 231 S, La Salle St., Chicago 4, 111.

EUBANKS, FRANK, Maint. Engr Old Ben Coal Corp WestEyankfort 111.
• *EVANS, 0. M...V,Y...Evans VVailowcr Zinc, Inc., Ml IlialtoSwlffifi'tl Lou&>2tyMo.

EVANS, W. II., Field Engr. (Mining Tools Div.)
Firth Sterling. 4915 Pershing Ave , St. Louis, Mo.

f EVERITT, WILLIAM I... Dean of Engineering L'niv. of Illinois, Urbana, 111.

EVERS, DAVID W American Chain & Cable Co., Box 188, Salem, 111.
"" FAERBER, G. A., Dist. Sales Mgr

American Chain & Cable Co.. 400 W. Madison St., Chicago 6, 111.

EARRIS. W.M. DALE. Research Ass;
III. State Geological Survey, L'rhana, 111.

EEERY, BERNARD T.. Sales Engr.
Webster Manufacturing, Inc.. 53 VV, Jackson Blvd., Chicago 4. 111.

EEINNER. STANLEY J Gaven.ia Bros.. 552 S. 2ml St., Canton. 111.

FERGUSON, CHARLES R., Director
United Mine Workers of America, 1435 K St.. NAY., Washington 5. I). C.

FERGUSON, W. T Goodman Mfg. Co., 4S34 S. Halsted St.. Chicago 9. 111.

•. FIEDLER. RAY I... Purch. Agt. & Traffic Mgr „
Sahara Coal Co., Inc.. 59 E. Van Buren St.. Chicago 5, 111.

FISHER. S. M 502 High St., Gillespie, 111.

•FITZGERALD, P, H
Allen & Garcia Co., 816 Chappell Rd„ Charleston 4, W. Va.

FLANAGAN, DONALD K., Rep
Joy Manufacturing Co., 405 E. Sixth, Jasper, Ind.

FLEMING. JAMES R
Mine Safety Appliances Co.. 1012 W. StOUghton St.. Urbana. 111.

•FLETCHER, J. H., Consulting Engr 332 S. Michigan Ave.. Chicago 4, 111.

•FLETCHER. ROBERT, Vice Pres
J. II. Fletcher &Co., P. 6. Box 353. Huntington 1. VV. Va.

•FLETCHER. WILLIAM
J. H. Fletcher & Co.. 709 VV. Seventh St.. Huntington, VV. Va.

FLIPPO. JOHN F.. Mgr Atlas Powder Co.. 135 S. La Salic St.. Chicago 3, 111.

FI OTA, DAVID, Eke. Eng Sahara Coal Co., R. R. No. 1. Carrier Mills, III.

FLOWERS. A. E.. Assoc. Editor...Coal Age. 330 VV. 42nd St., New York 36, N.V.
••FOLLY, C, I... Ind. Engr Central 111. Public Service Co.. Mattoon, 111.

FORBES. CHARLES J Frank Prox Co.. 1201 S. First St., Tcrre Haute. Ind.

FORMAN. J. S Ml. Olive & Staunton Coal Co., 1776 Arcade Bldg.. St. Louis. Mo.

FORRESTER. E. VV..
Duquesne Mine Supply Co.. Inc., 757 E. Columbia St., Evansville 11, Ind.

Establish your identity—mention this publication when dealing with Advertisers.
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FORSYTH, JAMES G.. Pres
Forsyth-Carterville Coal Co., 20 S. Central. Clayton 5, Mo.

" FOSTER, I. O.. Dist. Mgr
Commercial Testing & Eng. Co.. 12-10 Ilulman St., Terre Haute, Ind.

FOSTER. JOHN R.. Sttpt
Chicago, Wilmington & Franklin Coal Co., West Frankfort, III.

FOX, JAMES M„ Engr Freeman Coal Mining Corp., Farmersville, 111
••RAII.EY. MANGAI.LOY. App.

Ford St

•RAII.EY, W. DENNIS, Surveyor

FRAILEY, MANGAI.LOY, App. Engr
Ford Steel Co., 5051 Pattison Ave.. St. Louis 10. Mo.

FRANCE, ROY Mt. Olive &Staunton Coal Co.. Staunton. 11'. ,
„+£ ysX& FREEBOURN. N. E.. Dist. Rep i^l.^o^r^^.^E

Broderick A Bascom Rope Co.. Ill) Er-Morton.-P.ra/il.-lml-.

EREYENSEE. II 3 Twenty-nine St. Court. Terre Haute. Ind.

FRIES, FRANK W.. Arbitrator
Illinois Coal Operators Assn. & District 12 U.M.W.A.. Gillespie, III

' FRYE, JOHN C, Chief
State Geological Survey, 121 Natural Resources Bldg., Urbana, III.

« ♦FULFORD, J. II., Pies The Jeffrey Mfg. Co., Columbus 16. Ohio

GAP.ER, ANDREW I., Chief Prep. Eng
United Electric Coal Co., 64 S. First St., Canton, III.

GALAMBOS. PETER, Engr Joy Mfg. Co.. Michigan City. Ind

GALLAND. J. H
American Steel A Wire Div.. U. S. Steel Corp.. Rockefeller Bldg., Cleveland. ().

s GAMMETER, E Paul Weir Co., 20 N. Wacker Drive, Chicago 6, 111.

,- GANDY. HARRY. JR.L.Xational Coal Assn., Southern Bldg.. Washington 5. I). C
•GARCIA. JOHN A

Allen & Garcia Co., 332 S. Michigan Ave.. Chicago 4. III.

GARWOOD, THOMAS L., Orient Mine No. 2
Chicago, Wilmington & Franklin Coal Co.. West Frankfort, 111.

GAUEN. C. 1-' C. F. Gaucn Timber Co., 6635 Dclmar Blvd.. St. Louis 5. Mo.

GAVENDA, B Gavenda Bros., 352 S. Second St., Canton, III.

GEBHART, B. R., Vice Pres
Freeman Coal Mining Corp., 300 W. Washington, Chicago 6, 111.

CGEHI.SEN. P. G„ V. P. Engr
Brad Harrison Co., 4222 Warren Ave., Hillside, 111.

GELFIUS, FLOYD E.. Service Engr
Cummins Eng. Co., Inc., 1221 Locust St.. Km. 707. St. Louis, Mo.

/GENTER, A. H., Pres Duquesne Mine Supply Co., 2 Cross St., Pittsburgh, Pa.
GEORGE, J. C. I.e Roi Div

Westinghouse Air Brake Co., 8231 Buchanan Ave., St. Louis 14. Mo.

GERLER, WARREN C Link-Belt Co., 300 W. Pershing Rd., Chicago 9. III.

• *GEBOW. T. G.. Consultant 3033 Excelsior Blvd., Minneapolis', Minn.
GEROW, W. G Cummins Engine Co., Columbus, Ind.

GHARST, C. F„ Mgr C. F. Gharst Supply Co., P. O. Box 62, Terre Haute, Ind.

Mentioning tins publication when writing Advertisers puis friendship into business.
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GILBERT, A. G., Sales Wilniot Engr. Co., White Haven, Pa.
GILES, WM. S., Pres

Giles Armature & Electric Works, Inc., 7(13 W. Stockton, Marion, ill.
Gil.MARTIN. LEO, St.pt

Peabody Coal Co., Mine No. 10. 700 W. Adams St.. Taylorvillc. ill.
r 'GIVEN. IVAN A.. Editor Coal Age, 330 \V. 42nd St.. New York 18. X. Y.

GOLDMAN. TOM. Supt Sahara Coal Co., 813 Madison, Eldorado. 111.
k'GOODING, ROBERT E., Qticago-Mgr. ..Cftfe?...

Gooding Rubber Co., 80b E. 31st St., La Grange Park, 111.
GOODWIN, C. L, Mine Supt Sahara Coal Co., Harrisburg, 111.

y GORDON, G. B J. D. Wilkins Co., P, 0. Box 1288, Greensboro, X. C.
•" GOSSARD. A. G.. V. P. & G. M

Snow Hill Coal Corp., Merchants Nat. Bank Bldg., Terre Haute, Ind.
GOTIIARI), STERLING

B. E. Schi nthal &Co., inc.. 604 S. ISth St.. Herrin,"ilT
GRACE, .1. I)., Sales Mgr Screen Dept., Xordberg Mfg. Co., Milwaukee. Wis.

•GRADY, EDWARD L.. President
E. L. Grady Coals. Inc., 307 N. Michigan Ave.. Chicago LI lb

GRAHAM, DON Soeony-Vacuum Oil Co., Inc., P. O. Box 746, Trenton, Mich.
(•"GRAHAM, K. W Freeman Coal Mug. Corp., Box 187, Farmersville, 111.

• GRAY, W. II., Div. Sales Mgr
Walter Bledsoe &Co., J721 Ambassador Bldg.. Sti Louis i,.Mo".

•GREEN, J. G Hooper-Green Co., 407 S. Dearborn St., Chicago 5, III.
GREEN, T. HOWARD

Jet Oil Co.. Prudential Plaza, Room 2212. Chicago'TnT
GREZLAK, ED, Supt Bell & Zoller Coal Co.. 207 S. Main St.. Zciglcr, 111.
GR1DER. LAWRENCE. Supply Clerk

Peabody Coal Co.. 513 Williams St., Springfield, 111.
GR1ESEDIECK, HENRY, Gen. Mgr

American Pulverizer Co.. 1240 Macklind Ave, St. Louis io. Mo,
-"GRIEEIX, DONALD X.. Vice Pres

The Dcistcr Concentrator Co.. P. O. Box 28, Eort Wayne i. Ind.
/ GRIGGS, E. C.. Dist. Mgr

The McXally-Pittsburg Mfg. Corp.. 307 X. Michigan Ave., Chicago 1. Ill
GRISWOLD. W. M Standard Oil Co.. 820 Division St., Evansville, Ind.
GROAT, E. T.. Sales Engr

General Electric Co., 840 S. Canal St., Chicago 80, 111.
•^GUINEY, JAMES G., Stale Mine Insp [.[)..-

Dept. of Mines & Minerals.(-H2 Broadway, Lincoln, III.
GULLEY. OREN National Mine Service Co., Box 95, Vincennes, Ind.

t^GUYTOX. JOE O..-E.ngr Trtiax-Trner Coal Co.. St. David. III.

"- HAAS. CHAS. M., Chief Engr.... Bethlehem Steel Co.. Williamsport. Pa.

HAAS. M. K„ Dist. Mgr
Union Wire Rope Corp.. 1445 W. Hubbard St.. Chicago ZZ. 111.

HABERLEN, C. !•'., Chief Engineer White Pine Copper Co.. White Pine. Mich.

HAIGH. II. W Chicago Tube S: Iron Co.. 2531 W. 48th St.. Chicago ZZ. 111.

Value is apparent fit the merchandise «\ our worthy Advertisers.
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HAIR, K, T., Sales Manager
Coal Machinery Div„ Joy Mfg. Co., .^ Henry W. Oliver Bldg.,

Pittsburgh 22, Pa.

y 'IIAI.IiFRSI.EBEN", PAUL. G. S Sahara Coal Co., Harrislmrg, III.

HALES, HERBERT P.. Exec. Vice Prcs
W. M. Hales Co., P. O. Box 65, Danville, 111.

HALES, W. M., Prcs \V. M. Hales Co., 605 W. 116th St., Chicago 28. 111.

II \I.L. FRANK. Sales Goodman Mfg. Co.. P. I). Box 7. Madisonville. Ky

HAMILTON, N. A Olin Mathicson Chemical Corp.. East Alton, 111.

HAMMOND. LEWIS E.. Sales Eng
The Cleveland Worm & Gear Co., 141 W. Jackson Blvd.. Chicago 4, 111.

HAMMONS. GEORGE W„ Mine Inspector
U. S. Bureau of Mines, P. O. Box 299. Staunton, III.

y MANTLE, B. 1... Mgr. Ind. & Comm. Sales
Illinois Power Co., 5(H) S. 27th St.. Decatur, 111.

HARDY. JOHN W.. Asst. Comm'r ........
Illinois Coal Operators Assn.. 1220 West Main St.. Taylorville, Illinois

HARPER. JAMES J.. Sum Truax-Traer Coal Co.. Mine No. 1. Elkville. III.

' HARRELL. WM. I) Win. 1). Harrell Co.. 8000 Bonhomme. St. Louis 5. Mo,

•^•HARRINGTON. GEO. P..,.' ;.,.lv.-.fl.: .l!S3-5^Micfen^W. Chicago ,4. III.
HARRIS. ALLYN 500 W. Union, Wheaton, 111.

HARRIS. JOE. Foreman........ Bluebird Coal Co.. 811 S. Bedford St Harrislmrg. Ilk

• 'HARRIS. JOSEPH....Russell Fork Coal Co.. Inc.. P. O. Box 17.1. Praise. Kentucky

II \RRIS. N. 1... Pres Southwestern III. Supply Corp.. DeSoto, III.

HARRISON. BRAD Brad Harrison Co.. 4222 Warren Ave.. Hillside, 111.

II \RRISON. JOHN U.BERT. Assoc. Geologist
Illinois Geological Survey. Urbana. 111.

HARRISON. WILLIAM B.. 1R.. Vice Pres
Brad Harrison Co.. 4222 Warren Ave.. Hillside. III.

HARROLLE. G. W. "JAKE"....
Jake's Tire &• Recap Service, 1001 N. Court St.. Marion, III.

HARTWELL. LEN, Sttpt Truax-Traer, 209 N. Walnut St.. Pinckncyville. III.
HARVEY, HADLEY Ohio Brass Co., 1414 S. E. First St.. Evansville, Ind.
HATFIELD. WM. C... Mine Mgr Peabody Coal Co., 104 E. 4th St.. Pana. III.

HATLEY. BEN Austin Powder Co., 7009 Arcadian llwy.. Evansville 15, Ind.

S HAVENER, LESTER E.. Eugr
Templeton-Matthews Eng. Corp.. R.R. 4. Box 396A, Terre Haute. Ind.

11 \WKINS. R. W.. Pres Hawkins & Co.. 6334 N. California Ave., Chicago 45. 111.

' HAWKINS. W. R.. Service Area Mgr
Illinois Power Co.. 24 S. Vermilion, Danville. III.

HAWKINS. WARREN, Sales & Serv
Frank Prox Co., Inc., 1201 S. 1st. Terre Haute. Ind.

•II WHEN, CARL T„ tteii_Mgr |
Sahara Coal Co., 59 E. Van Burcn St., Chicago 5, 111.

'' HAYS, J. O Bell A- Zoller Coal &Mng. Co.. 307 N. Michigan Ave., Chicago 1, 111.

Our Advertisers are selected hatters in tlieir respective Hues.
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•" HAZEN, I.. G., Eng. Sales
Socony Mobil Oil Co., 408 E. Water St., Pinckneyvillc, III.

i- HEATIIERI.V. C. D., Supt Truax-Traer Coal Co., Elkville, III.
-- HELF1NSTINE, R. J

111. Geological Survey, Kill Natural Resources Bldg., Urbana, lii.
i HELSLEY, F. 1>., Sales Mgr

lleury A. I'cltei Supply Co., 117 S. First St.. Paditcah, Ky.
HELM IG. \\. 0 Hehvig Co., 2544 X. 30th Si.. Milwaukee III, Wis.

HENDERSON, PH1LUS C Peabody Coal Co.. 118 McArtbur Rd.. Paua, III.

HENDERSON', R. E., Gen. Supt Tiuax-Traer Coal Co.. Pinckneyvillc, 111.
HENDRICKS! >X, VERNON, Elect. Fug

Pittsburg Midway Coal Co.. Sturgis, K .
HENNESSEY, MM. R Cardox Corp.. .107 X. Michigan Ave, Chicago 1, 111.
HENRY, ROBERT, Com. Sabs Engr

Barber Greene Co., 400 Highlands, Aurora. 111.

• TIENSI.EY, RICHARD V., Ind, l.uh. Eng &&£
Cities Service Oil Co., Box 373, Pckin, 111.

' HEPBURN, R. J., V. P S
United Elegtric Coal Co., 307 N. Michigan Ave., Chicago 1, 111.

IRT, C. Fj,....!..Bituminous Casualty Co., Bituminous Bldg.. Rock Island. Ill
HERRIN. II. C Old Ben Coal Corp.. 1108 E. Elm St., West Frank-tort, 111.

y HERRING. HARRY A.. Pres
Hanselman Tire Co. & Roesch Zeller, Inc.. 2.1(1 E. Monroe St.. Springfield, Hi.

HERTZEL, WILLIAM I.. Sales Repr
Screen Depl.. Nordherg Mfg. Co., .1074 S. Chase Ave., Milwaukee, Mis.

IUBBERT. AC, Sales Kaiser Aluminum, .160 X. Michigan, Chicago, III.

i/lllCKKY, M. II.. Mgr. Belt Sales & Develop
1lewitt-Rohuis, Inc., _4.i Kensington Ave., Buffalo 5, N. Y.

^"IIGIITOU'KK. THOMAS R.. Asst. Preparation Mgr OT-
Ayrshire Collieries Corp.. 1208 McArthur Circle. Evansviile,find.

HIMEBAUG1I, GRANT S., Mgr. Dist. Sale,
Raybestos-Manhattan, Inc.. Manhattan Rubber Div., 6010 Northwest IIwv..

Chicago 31, I'll.
/ HOFFMEISTER, ROBERT F C.I.P.S. Co., 1501 Illinois Bldg.. Springfield, 111.

HOI IN, 11. 1... Storekeeper I.nmaghi Coal Co., Collinsvillc, 111.

HOLLIS, R. FRANK, Gen. Supt Alton Box Board Co., Box 276, Alton, 111.

HOLMBERG, H. I... Fuel Agent
Commonwealth Edison Co., 72 M. Adams St.. Km. 1429. Chicago 90, III.

HOLMES, ALBERT M'., Engr
Link-Belt Co., 8147 Cbamplain Ave.. Chicago 19. III.

HOLMES, WILLIAM F... Salesman
Tcniplcton Kenly. 16th & Gardner Rd., Broadview, III.

HOLT. HUGH 1 Dowty Mining Equipment, Cheltenham. England

HUMAN. O. T. •TOMMY."' Chief Engr
Rcmco, Inc., 8204 E. Admiral. Tulsa. Okla.

v- HERBERT.
0

HOOGSTRA. E. \Y., Nice Pies
Cummins Diesel. 1700 S. Indiana Ave., Chicago, 111.

I'lax bull willi the Advertisers who play ball with you.

*
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HOPPER, \V. HOLLIE, Supt Fairvicw Collieries Corp., Fairvievv, 111.
HOPPER, WALTER I.. Asst. Supt Little Sister Coal Co., St. David, HI.
HORN, KENNETH, Vice Pres

Drillmaster Supply Co.. Ill" Division St., Evansville, Ind.
IIOUP, R. \V.. Sales Mgr

The Post Glover Electric Co.. 221 West Third St., Cincinnati 2. Ohio

IIOUTS. ROBERT S., Western Mgr
Mechanization, Km. 1218. Board of Trade Bldg.. Chicago 4. 111.

HOWARD, HUBERT E.. Pres
Shasta Coal Corp., 6 N. Michigan Ave., Chicago 2. III.

HOWARD. IICHERT E„ JR
Shasta Coal Corp., 0 X. Michigan Ave., Chicago 2, 111.

HOWARD. L. BRUCE American Brattice Cloth Corp., Warsaw, Ind

HOWE, A. F
Centrifugal & Mcch. Industries, Inc.. 146 President St., St. Louis 18, Mo.

HREB1K, JOSEPH Mt. Olive & Staunton Coal Co., Mt. Olive, 111.

HUBBERT. PHILIP I... Sales Rep
National Mine Service, Route 1, Madisonville, Ky.

^HUEY, JOHN J„ Dir. Research
The United Electric Coal Co's., 307 N. Michigan Ave., Chicago 1, III.

""HUFF, FRED A 425 E. North St., Dtl Quoin. III.
HUGII.L. E. P., Field Engr Gates Rubber Co.. P. O. Box 499, Mt. Vernon, 111.

HUMAN, HOWARD C, Prod. Eng
Old Ben Coal Corp., 709 No. Main, Benton. 111.

HURTTE. LESTER A.. Supply Clerk
Peabody Coal Co., 1021 Taylorvillc Blvd., Taylorvillc. ill.

HURTTE. BAYEOED, Clerk
Peabody Coal (".... HOI) Poplar St.. Tayiorviiie." hi

HYETT, LOWELL B., Pttrch. Agt
Freeman Coal Corp., 300 W. Washington St.. Chicago 6, 111.

S HYLAND, C, Dept. Mgr Goodman Mfg. Co., 4834 S. Halsted St., Chicago 9, 111.
IMLAY. C. W Peabody Coal Co., Box 56. Astoria. III.

I X.MAX, ROBERT II.. Mining Engr
United Electric Coal Co., 307 N. Michigan. Chicago 1, 111.

IRRVIN. LLOYD A., Rep Joy Mfg. Co., P. <). Box 472. Madisonville. Ky.
IRWIN, FRANK, Office Mgr

Central Mine Supply Co., P. O. Box 538, Mt. Vernon, III.

• JACKMAN, II. W III. State Geological Survey, Urbana, HI.

JACKSON. ALLTON B., Chief Eng
Clarkson Div. Xal'l Mines Service, 502 High St., Nashville, III.

JACKSON. CHESTER II., President
Southwestern III. Coal Corp., 1514 Merchants Bank Bldg., Indianapolis 4, ind.

JACKSON, GLENN P., Asst. Editor
American Mining Congress, 1102 Ring Bldg., Washington 6, D.C.

v/ JACKSON, JOHN C, Repr.3 %.».
Mine Safety Appliances Co., 2417 S. State St., Springfield, III.

buyer meelt Sella in the back of this booh.
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JACKSON, R. L\, Mgr. Mine Conveyor Sales
Robins Conveyors Div., Hewitt-Robins, Inc.. 270 Passaic Ave., Passaic, N. J.

.. JANKOWSKY. CHARLES. Resident Engr
Orient Mine No. 8, Freeman Coal Mining Corp.. 702 Sheridan Dr., Benton, HI.

JAVNE, JAMES J., St. Mine Insp State of Illinois, Box 195, Cuba. III.

IEDLICKA, ARTHUR L, Div. Secv
Peabody Coal Co., 1012 W. Vine St.. Taylorvillc, 111.

JEFFRIES, JOHN M.. Industry Mgr.. Coal Mining X .Stripping
Alias Powder Co.. Wilmington, Del.

•JENKINS, G. S., Prcs
Clarkson Div. Nat'l Mines Service. 200(1 Railway Exch. llblg.. St. Louis 1. Mo.

JENKINS, JAMES M, Mgr. Repair Dept .......
Reliance Elec. & Engineering Co.. 24701 Euclid Ave.. Cleveland Hi, Ohio

•JENKINS. S. T Goodman Mfg. Co., Ill Sixth Ave.. N. \V„ St. Petersburg, Fla.

JENKINS, W. D., Branch Mgr
Underwriters Safety & Claims, 111 W. Main St., Marion, 111.

•JENKINS, \VM. J.. II Westinghousc Elec. Corp., Blairsvillc, Pa.
JOHANNING, ROBERT I

Maris Engr. Service Co., 1110 Brentwood Blvd., St. Louis 17. Mo,

W JOHNS. II. M., Salesmaiv..V.v.<-(-CBt£^i..'. Centralin Petroleum Co., Cenlralia, HI.
JOHNSON, JOE, Sltpt Peahody Coal Co.. 410 Portland Ave., Belleville, 111.
JOHNSON, E. li U.S. Bureau of Mines. 4800 Forbes St.. Pittsburgh 15. Pa.

JOHNSON, V. E., Combustion Eng
l"reeman Coal Mining Corp., 129 Prospect, Elmluirst, 111.

JOHNSON. WILLIAM J _ 421 Broad Place, Springfield, 111.

•JOHNSTON, W. A.. Prcs...
Illinois Central System, 135 E. Eleventh PI., Chicago 5, 111.

JONES. EDGAR I... Purch. Agt Clarkson Div. Nat'l Mines Service, Nashville, III.

JONES. EVERETT, Lubrication Engr
Standard Oil Co., Decatur Div., 101 \V. Cerro Gordo St.. Decatur, HI.

JONES. G. E.. Sales....
Kaiser Aluminum, 550 N. Pennsylvania St.. Indianapolis. Ind.

JONES, ISHAM. Mine Mgr Old Ben Coal Corp.. Mine 14, Sesser, 111.

JONES. SHELDON Socony Mobil Oil Co.. Box 192, Benton, 111.

•JONES. WALTER M Joy Manufacturing Co., Cenlralia, 111.

JORE, OLAV E... Sales Engr
Anaconda Wire & Cable Co.. 735 Harvest Kane. Olivelle 24. Mo.

JUSTICE, CLYDE 11., Pres
Du Quoin Iron & Supply Co., Inc., P. O. Box 181, On Quoin, III,

KACH1K, D, J Paul Weir Co., 20 N. Wacker Dr., Chicago 6, 111.

KAGA, RAY I Bixby-Zimmcr Engineering Co., Lock Ibex 179. Areola, 111.

•TCAL1ES, W. D., Engineer
The L. E. Myers Co., 201 S. Central Ave., Clayton 5. Mo.

KAMINSK1. ANDREW S., JR ±:.!::.AA.I.L ..... .........
Hamilton Rubber Mfg. Corp., 1238-40 W. Washington Blvd., Chicago 7, III.

•KEELER, E. R Roekford Lumber S: Fuel Co.. Rockford, 111.

Our Advertisers make it possible t» publish litis volume—give litem <i "break."
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KELB, NORMAN E., President : .............
Ayrshire Collieries Corp.. 105 S. Meridian St.. Indianapolis, Ind.

KKELCE, MERE C Pres...<S?:fee16-^.S.».V^%^% ...X
Pealiody Coal Co.. PutUUllv PUiJ,"301 Oilit Sin St. Louis /. Mo.

^KELLER, EDWARD J Beck & Corhitt Co., Box 57, St. Louis 3, Mo.
KELLER. FRANK, Sis. Mgr Freeman Coal Mining Corp., Springfield, 111.

kKELLY, JOHN D^rrrWcAari Coal Mining Corp., Crown Mine, Farmersville. 111.
KELLY, 1.. \V.. Mining Engr U.S. Bureau of Mines. 4_'(] S. 3d St.. Vincennes. Ind.
KENNEDY, D. D., President D. D. Kennedy. Inc. P.O. Box 177. Bcllwood, HI.
KESSLER, WALTER W.. Coal Mine Inspector.. -- -•••-

U. S. Bureau of Mines, 206 A West Main. Staunton. HI.

KIESEL. G. F G. F. Kicscl Co., 1936 South Vandeventcr, St. Louis 10. Mo.
K1LIAN. ROBERT M.. Product Engr ; ................. ................

Broderick & Bascom Rope Co.. 4203 Union Blvd.. St. Louis la. Mo.

v KIMBALL, P. G ''• O. Box 416. Becklcy. W. Va.
KIXSEY, ERIC i y. . Sere. \rea Mgr Illinois Power C „9th St.. Mr Vernon, 111.
KINSEY, JOHN D„ Dist. Rep •--.- ---•;•

The Cleveland Worm & Gear Co.. 141 W. Jackson Blvd.. Chicago 4. 111.

l^KIRK. NATHANIEL, Supt
Green Valley Mine. Snow Hill Coal Corp.. Terre Haute, Ind.

KISS. LAWRENCE, Gen. Supt Superior Coal Co.. Gillespie. 111.

KLEIN ARMATURE WORKS Centralia. Ill

KXAL'S. RODGER G General Electric Co.. 81S Olive, St. Louis. Mo.

KNOBLOCH, R. E.. Belting Eng
U. S. Rubber Co.. 4135 S. Pulaski Rd., Chicago. III.

KNODE, R. VV., Gen. Mgr. of Sales
The Jeffrey Mfg. Co.. 4th St.. Columbus, Ohio

/ 'KOI.BE. FRANK F.. Pros
The United Electric Coal Co's., 307 N. Michigan Ave.. Chicago 1, 111.

V KOLISEK, FRANK, Safetv Engr
Freeman Coal Mng. Corp.. 214 W. 5th St., Benton. 111.

o- KOPUSTER, JOHN Lafayette Coal Co., Livingston, HI.

KOSAXKE. ROBERT M., Geologist Illinois Geological Survey. Urhana. 111.

KOSTBADE, GEORGE, Mgr
Hearing Service Co., 1607 S. Kentucky, Evansvillc, Ind.

KOSTBADE, HOWARD W
Power Trans. Equipt. Co., 1245 W. Fulton, Chicago. 111.

KOTZMAN, IOHN. Inspr
Dept. Mines & Minerals, 723 W. Elm, Taylorville, III.

KOVA1.ESKI, NICK. Chief Electa
Old Ben Coal Corp., 410 E. Seventh St.. Johnston City, III

KOVASII. I.OLTS S.. Engr
Travelers Insurance Co.,2117 Brownsville Rd., Apt. 33A. Pittsburgh 10, Pa.

/ KOZUK, JOHN. Foreman fr^aar- 34 Woodiawn Dr.. Litchfield, HI.
Z1 KRAETSCH, ELROY..f^.!.»^.'L!Pelbody Coal Co.. Brw-530; Tavlorville. 111.

to i ^ R. C; ,.v-- f\J& fct
You'll discover good merchandise advertised in litis good publication.
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•• KRECHEL, DONALD C, Salesman .0-.3..L^.<Lr... \aj
Cummins Engine Co.. .1218 Lucas. St. Louis. Mo.

-' KUHLS, WALTER IL. Coal Trf. Mgr
C. M. St. P. & V. RR.. 516 \V. Jackson I'.lv.L. Chicago 6, 111.

S KYLE, JACK I'.. DIst. Rep
Connors Die. H. K. Porter Co., 85 Wcstwood Dr.. Park Forest, 111.

- LANE, R. C [nd. Engr
Central Illinois Public Service Co., Box 566, Mattoon, III.

I.ANCDON. D. A.. P. A. ,Y Inventory Stonefort Corp., Victoria, 111

- I.ANGTRY, R. \\'.t.)/^£Ji.-S^>.: :
Commercial Testing & Engineering Co., 228 X. La Salle St., Chicago 1, 111

f' LAZZELL. R. GLENN, Eng. Planning &Dev 0?..&.O*KX.&.L?..7
Island Creek Coal Co.. trhatiu Bldg.. Huntington. W. \'a

'LEACH, B. K., Pres ••••
Egyptian Tie & Timber Co., 1803 Railway Exchange Bldg., St. Louis, Mo.

LEACH, R. A .The Bowdil Company, P. O. Box 97, West Frankfort, III.
1 LEE. ARTHUR F., Gh'icf'Engr Truax-Traer Coal Co., Pinckneyville, 111.

-• LEET, C. M., Chief Lubr. Eng Standard Oil Co.. 414 Hamilton, Peoria, 111.
LEHMAN, LEWIS IT., Sales Mgr : •••••••

Productive Equipment Corp., 2926 W. Lake St., Chicago 12, 111.
LEIGHTON, M. M State Geological Survey, Urbana, 111.
LEMING, HARRY P... Elect Old Ben Coal Co., 212 Sylvester. Christopher, 111.
LENTZ, J EBOME V".. Serv. Engr

McNally-Pittsburg Mfg. Corp.. 11 Timberlane Turn, Tcrrc Haute, Ind.
" LEONARD, R. EARLE. JR.. Sales Rep

John A. Roebling's Sons Corp.. 2329 Hampton Ave.. St. Louis 10, Mo.
l.ESENEY. R. M., Maintenance Engr Truax-Traer Coal Co., Fiatt, III.
LEUVER, 1. A.. Electrical Conductor Dept

Kaiser Aluminum & Chemical Sales. Inc.. 919 N. Michigan Ave, Chicago 11. III.

LEWIS, CHARLES R-. Lubrication Engr
Standard Oil Co. (Ind.), 825 Community Drive, La Grange Park. Ill

LINDSAY. GEORGE 801 S. English. Springfield, III.

•LINDSAY, GEORGE C Mechanization. Munsey Bldg., Washington I. D.C.
LINDSAY, LAVERNE, Prep. Plant Mgr

Freeman Coal Mining Corp.. P. O. Box 187. Farmersvillc, 111.

LINDSAY, W, 1
Socony Mobil Oil Co., Inc. 414(1 Lindcll Blvd.. St. Louis 8. Mo.

•"LIVASY, G. I.. Sales Promoter.Ur.X^t.-.A
Standard Oil Co., 414 llamil St.. Peoria, 111.

•/•LIVINGSTON, II. C. Pres
Truax-Traer Coal Co., Ill N. Wabash Ave., Chicago 2, III.

LOFQUIST, RALPH J 10228 Prairie Ave., ( hicago 28. III.
LOHR, C. P.. Repr •••••--•

Reliance E.lec. & Engrg. Co., 1110 S. Brentwood Blvd., St. Lotus 17, Mo
I.OMAN, E. G, Dir. Pub. Relations

Yascoloy-Ramet Corp.. SCO Market St., W'aukcgan. III.

./LONG, GENE Truax-Traer Coal Co., Fiatt, 111

Our Advertisers, who make this volume possible, will appreciate your inquiries.
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LORD, FRED, Gen. Mgr McLaughlin Mfg. Co., Inc.. 801 Cass St., Joliet, 11).

LOWE, ROBERT W Hon 5888. Gorgas, Ala.
LUCAS. WALTER S., Engr Sahara Coal Co., 1106 E. Main. West Frankfort. 111.

V LUECKE, W. A., Div. Mgr
Central Illinois Public Service Co.. 202 East Main St., Marion, 111.

I.UMAGIII, L. I\, JR., I'res
Lumaghi Coal Co., Ill X. Fourth St.. St Louis 2, Mo.

LUSBY, JAY \Y.. Salesman
Hearings-Belting & Supplies, 3144 Olive St.. St. Loin-, Mo.

y LYSAGJIT, ROBERT W., Sales
U. S. Rubber Co., 4135 S. Pulaski Kd., Chicago. 111.

MAC DOXALD, J. \Y., V. P. Chge. Engrg
Old Ben Coal Corp., 601 X. Dti Quoin, Benton. III.

VMACKE. ARTHUR S., Vice Pres. & Gen. Mgr
Mid Continent Coal Corp.. Box 128. Marissa, 111.

MAC QUEEN, G. E., Service Engr
Macwhyte Co., 1001 Boeke Rd., Evansville 14, lnd.

MAC VEAX, GORDON
National Mine Service Co., 564 Alcoa Bldg., Pittsburgh 19, Pa.

MACWHYTE CO Kenosha, Wis.
MAIIOOD, G. PHILLIPS

Bethlehem Steel Co.. Rail & Track Access. Sales Div., Bethlehem. Pa"
MAXCHA, RAYMOND Joy Mfg. Co.. Oliver Bldg.. Pittsburgh, Pa.
MAXLEY, PAUL Cardox Corp., 307 X. Michigan Ave., Chicago 1, 111.
MARCK, CHARLES T., Salesman

The Dow Chemical Co., 3615 Olive St.. Si. Louis. Mo.

MARCOL1XA, JOHN'. Top Foreman
Mt. Olive & Staunton Coal Co., Staunton,Hi.

MARKEY. CARL A., Salesman
The Dow Chemical Co., 10 S. Brentwood Blvd.. St. Louis. Mo.

MARKS, DEWEY Sahara Coal Co., Eldorado. 111.
MARSH. DOXALD I... Gcn'l Mgr

E. F. Marsh Engineering Co.. 4324 W. Clayton, St. Louis 10, Mo.
•'MARSH..I AMES B

Sangamon lnd. Supply Co., 405 X. 4th St., Spritigficid,"TlT.'
MARTIN". J. A.. Supt Traux-Traer, 26 Laurel Ave., Du Quoin, 111.

C MARTIN. ROSS J.. Dir '"
Engineering Exp. Station. Univ. of Illinois. 106 U. E. Hall. Urbana, ilil

MASSMAXX. A. P.. Chief Prep. Eng
Pcabody Coal Co.. Peabody Plaza. 301 Olive St.. St. Louis 2. Mo.

MATTHEWS, M. A
Templeton-Matthews Corp., 905 Sycamore Bldg.,"ferrc"H.:t"iitc."lnd"

MAYER. ELMER S.. Sales
Southwestern Supply, 101 Laurel Ave., Du Quoin, 111.

MAYER. J. I Mayer &Oswald. Inc.. 407 S. Dearborn St., Chicago 5. 111.
McAI.PIX. MARK C. Y. P McLaren Equipment Co.. Marion. 111.

V fMcAULIFFE, EUGENE 5610 Farnatn St.. Omaha 3. Xcbr.

Our advertisers are our friends and fellow members. Consult Hum frequently.
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McCABE, LOUIS C, President
Resources Research, Inc., 4435 Wisconsin Ave., N.W., Washington 25, D.C.

McCALL, C. O B.J'. Goodrich Co.. 850 W. Washington St.. Chicago 6, 111.

. McCAN'N, KEITH.LkJ'Peabody Coal Company, 801 E. Thompson, Taylorvillc, III.
McCARTNEY, P. E., Central Sales Mgr

Marion Power Shovel Co.. 332 S. Michigan Ave, Chicago 4, III.

McCARY, WILLIAM J
Ternian Tire & Supply Co.. 4336 W. Addison St.. Chicago 41. 111.

McCAULLA, CHARLES W.. Ind. Sales Engr
Illinois Power Co., 500 S. 27th St., Decatur, 111.

McCLUSKEY, RAY, Inspector at Large
Dept. Mines & Minerals, 602 E. Grand Ave., Cartervillc, 111.

McCOLLL'M, CARL, Service Jeffrey Mfg. Co., 61)9 E. Ash, Taylorville, 111.

•McCOLLUM, II. C
Peahody Coal Co.. Pcabody Plaza. 301 Olive St., St. Louis 2, Mo.

' McCOY, I. M., Mining Engr
McCoy Engineering, Embleton BIdg., Rm. 424, 922 Ottarrier St.,

Charles.on 1. \\ . Ya.

I McCULLOCH, WM. C.J - '•••'.
Rohcrts & Schaefer Co.. 130 X. Wells St., Chicago 6, III.

McCULLOUGH, E. W
A. C. F. Industries. Inc., 3095 S. Seventh St., Terre Haute, Ind.

* McCURDY. WAYNE A.. Editor
Mechanization, Inc., Munsey BIdg., Room 1120. Washington 4, D. C.

•• McDAXIEL, OSCAR D-. JR., E'rod'.'Eng...1.:..,,... Old Ben Coal Corp.. Benton. III.
Mcdonald, h. f., Pres

Bell & Zoller Coal Co., 307 X. Michigan Ave, Chicago 1, 111.

McDOWELL, D. T., Mining Die Sales Eng
Goodyear Tire & Rubber Co., 1411 E. Market St., Akron, Ohio

McELWEE, R. M., Sales Engr
General Electric Co.. 818 Olive St., St. Louis 1. Mo.

i/ McEADDEX, DAMON II., Asst. Chief Engr
Ayrshire Collieries Corp., 105 S. Meridian St., Indianapolis, Ind.

McGIXXIS, R. J., Dist. Supervisor Kennametal, Inc., Latrobe. Pa.
McGOWAX, JOSEPH J.. Pres

McCowau's, Inc., 936 Chicago Ave, Evanston, 111.

McGRAW, WM. C, Maint. Supr
Wcstinghouse Edect. Corp.. 411 X. 7th St.. St. Louis 1, Mo.

McKEE, MELBOURNE A.. Chemist X. III. Coal Corp., Wilmington. HI.

McLAREN, A. B McLaren Fuel Co., Marion. 111.
McLAREX, W. S McLaren Coal Co., Marion, 111.

•McMASTER. I). H 932 Hinman Ave., Evanston, 111.

r McMURRER, P. D., Asst. Sec -••"••»•
American Mining Congress. 1102 Ring BIdg., NAY., Washington 6, D.C.

' McXAIL, WILLIAM, Washer Super Bell & Zoller Coal Co., Zeigler, 111.
, McYlCKAR. ED. Product Sales Mgr ••;---•••••• -";-"••

General Cable Corp.. 420 Lexington Ave. New York 1/, -V r.

Advertising hi this volume makes it possible to print it. Patronize our Advertisers.
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MEISSNER, JOHN F
John F. Mcissner Engineers, Inc.. 308 VV. Washington St.. Chicago 6, III.

P^MELLOR, MYRON W.. Con. Engr
McNally Pittsburg Mfg. Corp., 312 Webster, Pittsburg, Kans.

MERCER. HUGH 304 S. 9th St.. Herrin, 111.

MERIDETH, ELMO Joy Mfg. Co., 508 E. St. Louis St.. West Frankfort, 111.

"' MERLE, JAMES J., Prep. Mgr
Fairview Collieries Corp.. 430 Big Four Bldg., Indianapolis 4, Intl.

-" MERRITT, G. VV., Vice President The Nolan Co.. Bowerston. Ohio

1 MERRITT, GEORGE E., Sales Okonite Co., 1410 Shell Bldg., St. Louis, Mo.

MESSERSMITT, MAURICE R, Coal Mine Insp
U. S. Bureau of Mines. 209 N. Du Quoin St.. Benton. III.

METCALFE, GORDON S., Sales Eng
American Flexible Coupling Co.. 141 W. Jackson Blvd.. Chicago 4. Ill"

'MIKSXKR. HAROLD C E & E Mine Service. 306 Sylvester, Christopher. 111.
MI RESELL. D. B.. President American Brattice Cloth Corp., Warsaw. Ind.
MILLER. A. R.. Salesman

Warren Refining &(hem. Co., 164 E. Hickory St.","Cantoit,"l!r
MILLER. J. VV National Electric Coil Co., 224 S. Michigan Ave.. Chicago 4. 111.
MILLER. JOHN E., Mgr

Gen. Electric Co., 3460 W. 47tii St., Chicago,"lit
MILLER. PAUL D.. Electrician

Freeman Coal Co., 815 E. dark St.. Liu-hik-id.Hi.
MILLER. R. G., JR.. Dist. Sales Mgr

Roberts & Srhacfcr Co.. 1338 Snnnyside Ave.. Highland Park" III.
MII.1.IGAN. EMERY Freeman Coal Mining Corp., I'. O. Box 72. Marion. III.
MILI.MAN. REX. Foreman Peabody Coal Co., 4m) N. Shumway, Taylonillc, 111.
MITCHELL D. R. ^^^{.V:-;.^;^...^-.'..: ;,

Mineral Industries Bldg,,'i'cmi. State University.' UniWrsity Park! Pa"
v MITCHELL, ROBERT W., Eng u

Snow Hill Coal Corp.. 510 Merchant Natl. Bank Bidg.7Terre Hautc.Ind
MITCHELL, WILLIAM, State Mine Inspector Collinsville, III.
MITTS, JACK, Truck Tire Mgr

U. S. Rubber Co., 305 S. Broadway, St. Louis. Ma
MOEHLMANN. C. T„ Vice I'res

Central Mine Equip. Co.. 620(1 X. Broadway,"St"LouisT5,"'Ma
MONICO, .1. A., Tech. & Sales

Olitl Mathicsoil (hem. Corp.. 212 X. Pennsylvania 'Ave.',"liellei ille." 111"
'MONROE, CHARLES A, Asst. Office Mgr C^^&wou^jtflt,...^ .

Iruax-Traer Coal Co.. 608-Wr-Walnut. (Whondalerllk
/ MONTGOMERY, T. J., Rep

Scandinavia Belting Co.. 11_2 Keswick Avd Charlotte."K.'C.
MOON. S. C, Dir, of Research & Development

The Jeffrey Mfg, Co., 47lh Ave. X 1st St.""CoiiinibusTOhio

Establish your identity—mention this publication when dealing with Advertisers.
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MOONEY, F. W Rayhcstos-Manhattan, Inc., -1117 W. High, Davenport. Iowa
MOORE, R. 0., Sales Mgr Yascoloy Ramet Corp., WankoRan. 111.

MOORE. R05C0E, State Mine Inspector 101 hi. Washington, Benton, 111.
MORAN, FRANK W.. Field Rcpr

Amcr. Mug. Congress. 600 S. Michigan Ave.. Chicago, Ili,
MOREMAX. \V.\I. I).. Yiec Prcs. in Chg. of Sales

Santord-Day Iron Works, Inc.. 1". <). Box 1511. Knoxvillc, Tenn.
MORONI. GEN hi. Gen. Supt

Bell & Zollcr Coal Co., P. o. Box 152. Madisonville, Ky.

MORRIS. ALBERT, Face Boss
Chicago. Wilmington & Franklin Coal Co., 609 S. Monroe -St.,

West Frankfort, III.

MORRIS. ALBERT II., State Mine Inspector 807 W. Elm., Taylorville. 111.

MORRIS, ROBERT N., Asst. \'icc Pres
North American Coal Corp.. USUI) Shaker Blvd., Cleveland 20, Ohio

Mt IRRIS, WM. I.. Ch. Engr
Freeman Coal Mining Corp.. 5409 S. Fourth St.. Springfield. III.

" MORROW, I. B., Cons. Eng 1443 Oliver Bldg., Pittsburgh 22. Pa.

•MORROW, .1. I). A Joy Manufacturing Co.. Franklin. Pa.

MORSE. WALTER J.. Elec Pcabody Coal Co., 602 E. Market. Taylorville, III.

MOSS. WILLIAM C. Clerk
Pcabody Coal Co., 312 N. Simpson St.. Taylorville, III.

MOLTSH. JOE Mt. Olive & Staunton Coal Co.. 802 E Mill. Staunton, 111

ML'CKERMAN. I.. E... Comptroller
Olin-Mathieson Chemical Corp.. Explosives Division. East Alton. III.

MUELLER. JACK L U. S. Graphite Co., 963 N. Geyer Rd., Kirkwood 22. Mo

f' MULLEN, JOHN M.. Office Mgr Little Sister Coal Corp.. St. David. III.

"' MULLENS. RICHARD A.. Prep. Mgr
Enos Coal Mining Co.. Oakland City, Ind.

•^MULYANEY. C. S.. Mining Engr P^O-Jik*.^...!.'.'.^.^ 3
Pcabody Coal Co.. Pmhodj-Plm-arddl-Olirr-Sts. St. Lotus \ Mo.

-MURPHY. FRANCIS B 1335 Chestnut Ave.. WilmeltC. Ill

♦MURPHY, 11. C. President
Burlington Lines, 547 W. Jackson Blvd.. Chicago 6. 111.

s MURPHY, W. I... Field Supr
U. S. Steel Supply Division. 1319 Wahansia. Chicago 80, Ml.

MURRAY, GEORGE W.. Pres
George Murray Tire Co.. 100 Walnut St.. Peoria. 111.

MYERS. EDMUND 1 517 N. Hibbard St.. Staunton, III.

NASH, J. J Sligo. Inc.. 1301 N. Sixth St.. St. Louis 6. Mo.

NEAL. J. D 115 Northwest 3rd, Mt. Olive. III. ^
• NEIBCH. KENNETH W.. M. M MotTalt Coal Co.. Mimim-h-rill. '

/NEIGHBORS. TED Freeman Coal Mining Corp.. Box 1S7. Earmersvillc. 111. '"S.

Mentioning this publication when writing Advertisers puts friendship into business.
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NEIIIAUS, EUGENE D., Prep. Engr Sahara Coal Co., RR 1, Harrisburg, III.

V NEIHEISER, C. I... Salesman Shell Oil Co., Box 431, Cape Girardeau. Mo.
' NEL'MEYEK. WILDER W.. Mgr -••-• :...-~™.-..

General Cable Corp.. 4983 Fylcr Ave.. St. Louis 9. -Mo.

NEWMAN. D. W.. Mgr. of Sales •• •.--••--.- -• 'Yii'
U. S. Steel Supply Division. 1319 Wabansia, Chicago 80. HI.

NEW NAM. WALTER G.. Mgr •••;••••—• "X ---—•-•
Metallurgical. High Strength & Carbon Products, L. S. Steel Supply Diy..

U. S. Steel Corp., 208 S. LaSallc St., Chicago 4, III.

. NEWTON, 11. W„ Sales Mgr P.arber-Greene Co.. Aurora. 111.
NOEL, HAROLD L.. Field Engr Cardox Corp., Benton. 111.
NOEL, WILLIAM. Dist. Mgr Cardox Corp., Box 5.17, Benton, 111.
NORTON. I. W II. E. Scbonlbal & Co.. Inc.. AW S. 18th St., Herrin, 111.

•" NOWERS. HENRY. Labor Commissioner .....
Illinois Coal Operators Assoc, Annawan, 111.

NUCKELS, C. E • -»- •:-.•» •--•..-• •:":xr:"
221 W. Third St.. Post-Glover Electric Co., Cincinnati, Ohio

•NUGENT, FRANK, Pres ••; »•»• -••-••••
Freeman Coal Mining Corp., .100 West Washington, Chicago 6, III.

NYQU1ST, H. C, Vice Pres .- : »• ••-:—-• •••----
Joy Manufacturing Co.. Pittsburgh, Pa.

O'BRIEN, ELLIS J.. Sales ™.™..
Heyl & Patterson, Inc., 5a Fort Pitt Blvd., Pittsburgh, Pa.

O'BRIEN, W. L.. Ind. Power Sales Engr ......^ .....
Illinois Power Co., 134 E. Mam, Decatur, 111.

O'CONNELL. G. B., JR., Special Rep •• -»-- -••--•-••
Athey Products Corp., 5631 West 6aih St., Chicago 38, 111.

OLDANI, JOHN Y., Secv.. Miners Examining Board
Dept. of Mines and Minerals, 717 North 14th St., Herrin, 111.

Ol.LIVIER. IEAN-P1ERRE E.. Midwestern Dist. Sales Mgr
Michelin Tire Corp., 3300 Western Ave., Highland Park, 111.

O'LOUGHLIN, IVAN, Mgr. of Land ^.l}.J~^-:.A3^3..b:^lK.££t..)....^
Peahody Coal Co., Peahod>-Phmg<3Ui-Olite St.. St. Louis 2? Mo.

OLSON, A. L, Sales Mgr ™------
Jos. T. Rycrson & Son. Inc., 2558 W. 16th St., Chicago80, 111.

O'NEAL, BYRON Mt. Olive & Staunton Coal Co., Staunton, 111.

O'NEILL, IOHN J.. Asst. to Gen. Mgr -•-
Explosives Division, Olin Mathicson Chemical Corp., East Alton, 111.

O'NEILL, T. J U. S. Rubber Co., 4135 S. Pulaski Rd., Chicago 32, III.

OPPERMAN, A. B., Salesman Du Pont, Forest Lawn Dr., Peoria, 111.

i'REAR, ROBERT M C. F. Gharst Supply Co., 550 N. 9th St., Terre Haute, Ind.-

-RLANDI, WILLIAM J., Eng Pcabody Coal Co., 429Taft, Taylorvillc, 111.

XROURKE, DAN
Sauford-Day Iron Works, 321 N. Seventh St., Terre Haute. Ind.

O'ROURKE, PETE W. M. Hales Co.. West Frankfort, 111.

Value is apparent in the merchandise o\ our worthy Advertisers.
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O'SULLIVAN, JAMES J
American Steel & Wire Co., 7921 Kimlough Dr., Indianapolis, liul.

- OVERSTREET, J. wj : National Electric Coil Co.,AColnmbus^hlo ~£ '
• OWENS, HARLEY M.. State Mine Insp /../..'.7...?e..^vrw«^^v,.

Depl. ol Mines & Minerals. 5+9-Nr-«th-St., Springfield, III.

PADDOCK, RICHARD E.. Application Engr *
Joy Mfg. Co., 1326 X. VVooster Ave., Dover. Ohio *

- PADGETT. WARD. Gen. Supl Bell & ZolIer,T09 S. Main St., Zeigler. 111. •
PAGE, FARRELL B. E. Schonthal X Co., Box SM, Sesser, III.

PA XI) \K, TED, Sales Rep
John A. Roeblillg's Sons Corp., 5525 W. Roosevelt Ril., Chicago 50, III.

PARK, HOWARD X., Sales Engr
Anaconda Mire & Cable Co., 20 X. Stacker Dr.. Chicago 6. III.

/ PARK PR. II. MAS! IX. Div. I'nd. Engr C. I. P. S. Co., Marion. III.

PARKER. R. F., Sales Mgr
Carbolov Dcpt. of G. E„ 11177 E. Eight Mile Rd.. Detroit 32. Mich.

>— PARKIIILL, WAYXE A., Industrial Sales
Cities Service Oil Co., P. O. Box 90, Marion, 111.

PARKS, HENRY A Pcabod.t Coal Co., Pana, 111.

t-^PARMLEY, S. M., Consulting Engr
Coal Preparation. 1533 Orchard View Dr., Pittsburgh 20. Pa.

PARROTT. P. W.. Mgr. Tech. Service Sec I )u Pont Co., Wilmington. Del.

• PATTERSON, MOSS.J/jI.^ West Kentucky Coal Co., Madisonville. Ky.
PATTERSON, V. E

Euclid Sales X Service, Inc., 5231 Manchester Ave.. St. Louis 10. Mo

S PATTLSOX, THOS. T., Dist. Mgr
National Mine Service Co.. 564 Alcoa Hldg., Pittsburgh 19. Pa.

P VTTY, W. A., Purchasing Dcpt
United Electric Coal Co., 3(17 X. Michigan Ate., Chicago 1, 111.

PALL. GEORGE E., Sales Rep
Central Industrial Supply Co., 1909 Klcmm St.. St. Louis 10, Mo,

PAUL, R. J., Sales Rep Allis-Chalmcrs Mfg. Co.. 1205 Olive St., St. Louis. Mo.

•PEABODY, STUYVESANT, JR 209 S. La Salle St.. Chicago 4. PI.

\S PERRIXE, NATE G., Asst. Pur. Agt
Peabody Coal Co.. Peabody Plaza. 301 Olive St., St. Louis 2. Mo.

•''PERRY, E. A. P.. F. Goodrich Co., 500 S. Main St., Akron, Ohio

PKRV1NSEK, FRANK
Mt. Olive & Staunton Coal Co., 531 S. Ilibbard St., Staunton, I'd,

PETERSON, C. A Bethlehem Steel Co., Prudential lthlg., Chicago 11. LI

PETTKR. STANLEY D„ Gen. Mgr
Henry A. Potter Supply Co.. 117 S. First St., Paducah, 1st

fPFAHLER, F. S Route 2. BourbonnaiS, HI.
PFARRER, W. H., Dist. Mgr

Morris Machine Works. 211 W. Waeker Drive. Chicago 6. HI.

Oin Advertisers are selected lenders hi their respective lines.
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PHEE, ['RANK J.. I'res Centralis Retro. Co., Ron 506, Centralis, III.

PHELPS, E. It
Pittsburg & Midway Coal Mining Co., 314 Nat. Bank BIdg., Pittsburg, Kan.

•PHILLIPS. EDGAR R.. Sis. Mgr Lee-Norse Co., Charleroi, Pa.

PICKARD, A. E The Tamping Bag Co.. Mount Vernon, 111.

PIERSOL, R. J Stale Geological Survey. Urbana, 111.

PIPE, FRANK E.. Brandt Mgr
Cummins Missouri Diesel, 3218 Lucas Ave., St. Louis 3, Mo.

ITROK, STEPHEN, JR Mt. Olive & Staunton Coal Co., Wordcn, III.

PIROK, STEPHEN, SR., Face Boss
Mt. Olive & Staunton Coal Co., Wordcn. III.

S PLASS. C. E.. Electrical Sales Eng
American Steel S: Wire Co.. 2(18 S. La Salle St., Chicago 4. Ill

•PLATTS. E. M 2035 E. Montcbcllo, Phoenix. Ariz.

PLOTT. C. \V.. Service Repr
Roof Bolt Dept.. 11. K. Porter Co., 1115 5th Ave.. Huntington, W. Va.

v PLUMLEE, THEO. A„ St. Mine Insp
Slate of Illinois, 901 E. Oak St.. West Frankfort, III.

•POLING. GILBERT
Evansville Elec. & Mfg. Co.. 600 W. Eichel Ave.. Evansville. Ind.

•^POLLACK, HARRY Pollack Brothers. Hcrrin. 111.

i POLLOCK, B. I... Safety Eng.
Underwriters Safety & Claims. Inc.. 214 W. Poplar. West Frankfort, 111.

• POTTER, ROBERT I... Field Engr
P t KJ i_J "t" Hewitt-Robins, Inc., 2813 Questcntl South Drive, Indianapolis 22, lrtd.

<X+*S*«rx;UOr-«T.-J4<:; Reg. Mgr TW...&^yL*.$&.,i.kk**^.&>, if,
Gould National Batteries, inc., 2420-Hampt..n-..Vve.. St. Louis 10. Mo.'

(j^v^a*^ 'POWERS, RA 426 Matthew St.. Peoria 6. 111.
v PRICE. HARRY II

American Steel Si Wire. Div. U. S. Steel Corp.. 208 S. La Salle St.. Chicago 4. 111.

PRINS, KI.AAS K. Prins & Associates. 104 E. "D" St., Wellston, Ohio

PROX, ROBERT E„ JR., Secv.-Treas
Frank Prox Co., Inc., 1201 S. First St., Tcrre Haute, Ind.

PRUXER, II. E., Belting Engr
U. S. Rubber Co., 1 Market St., Passaic. X. I.

PRUNTY, M. E., JR Wilmot Eng. Co.. Box 1831. Huntington. W. Va.

PSCHIRRER. A. R., Pres Pschirrer & Sons Coal Co.. R. R. No. 4. Canton. 111.

PSCH1RRER. JOHN Pschirrer & Sons Coal Co., Canton, 111

PURICELLIO. CHARLES J Mineucld Company. 9200 Lucia Dr.. St. Louis, Mo.

PURMORT. A. S Hewitt-Robins, Inc., 4030 Chouteau Ave., St. Louis 10. Mo.

/" PURSGLOVE. JOSEPH, JR., Vice Pies
Pittsburgh Consolidation Coal Co.. Koppers BIdg.. Pittsburgh 19, Pa.

/ OUEXOX. E. E, Dir. of Safety Peabody Coal Co.. jBon 520, Taylorvilli. III.-

~< stf?tl'ln\ ball with the Advertisers who plax ball with you.
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RALBERG, GORDON, Application Engr
G. E. Co.. 818 Olive St., St. Louis 1. Mo.

RALEIGH. WILLIAM A.. I R., Asst. Editor
Coal Age, 330 VV. 42nd St.. New York 36. X. Y.

RASSIECR. T. E„ I'res
Central Mine Equipment Co., 6200 X. Broadway, St. Louis 15, Mo.

READ, DAVIS, Mining Consulting Ens 120 S. La Salic St., Chicago 3, 111.
i/READ, THOMAS Dept. Mining & Met., University of III, Urbana, III.
v REAR, MURK ELL. Asst. Director

Dept. of Mines & Minerals, State Office Bldg., Springfield, 111.
/ REDDIXGTOX, \Y. J, Dist. Sales Mgr

U. S. Rubber Co.. .ills S. Broadway. St. Louis, Mo.
f REECE, CARI 903 E. Sycamore, Orange. Calif.

REED, KEEMIT E, Sales
Goodyear Tire & Rubber Co.. P. (>. Bos 415, Madisom ille, Ky.

V REES, ERNEST L.. Division Office Manager
Truax-Traer Coal Co, Pinckneyville, III.

REES, 0. W, Chemist Illinois Geological Survey, Urbana, III.

REESE. C. A, Maint. Spec General Electric Co, 4360 \Y. 47th St, Chicago. III.

REEIEUXA, |( )l I X
Raybestos-Manhatlan, Inc., 6010 X. VV. Hwy, Chicago 31, III.

REIBER. I. LOUIS
Mt. Olive & Staunton Coal Co, 1776 Arcade Bldg, St. Louis 1. Mo.

REICH, W. I Reich Bros. Mfg. Co, 1439 Ash St, Tcrre Haute. Ind.

REICHL1XG, R. L, Sales Engr
The Tool Steel Gear & Pinion Co., 211-225 Township PI, Cincinnati 16. Ohio

RENDER. ROBERT I' Altis-Chalmers Mfg. Co, 301 S. Adams. Peoria, 111.

REINERTSEN, DAVID L, Asst. Gcol
HI. Geological Survey, 203 Natural Resources Bldg, Urbana, 111.

REITHER. I, C, Mgr. Min. Div
Timken Roller Bearing Co, 416 Craig St, Pittsburgh, Pa.

• EETTEXMAYER, .1. C, Elcc. Engr
United Electric Coal Co, 64 S. First St, Canton, Hi.

RETTIG. R. G, Supt General Electric Co, 1115 East Road. St. Louis 10, Mo.

REUTER, MM. I', Constr. Engr 309 \Y. Blvd.. Marion. III.

RHODES. THOMAS 1', Prep. Hug
Peahody Coal Co, 400 X. Michigan Ave, Belleville, III.

RICE. ERED Peahody Coal Co, 915 I", Ester. Taylorvillc. 111.

•RICHARDS. L. O Box 1334. Clearwater. Ela.

l/ RICHARDS, P. L, Mgr. Prep, Coal Div
r U. S. Steel, 525 Win. Penn PI, Pittsburgh, Pa.

RICH ART, IH't HI M, Chief Electrician
Truax-Traer Coal Co, Pinckneyville. III.

i/ RICHART, RALPH R, Chief Elec'l Engr ....
Freeman Coal Mining Corp, Benton. 111.

RtlXer meets Sella i" 'he bark a\ Ibis book.
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RICHMOND, HAROLD, State Mine Inspector 410 High St., Nashville, 111.

RIEDLINGER, ARTHUR P.. Stale Mine Inspector
117 Amslcr St., Bartonvillc 111.

RIEGEL, PARI. C, Sales Rep -
American Car & Foundry Co., 70a Olive St.. St. Louis, Mo.

RIPPON, lOHN R., Vice Pres ™ —.-...............
United Mine Workers of Amer., Dist. 12. Sprmgtield. III.

RISSER, HUBERT E., Mineral Econ
111. Geological Survey, 201 Natural Resources Bldg., Lrbana, 111.

RITCHIE, GEORGE I)., Purch. Agt
Evansville Electric & Mfg. Co., 600 W. Eichel Ave., Evansville /, Ind.

RITCHIE, R. J.. Saks Engr Chain Belt Co.. 8000 Bonhominc, St. Louis 5, Mo.

RITTER, LEO .1 Rittcr Coal Co.. Sparta, 111.

RIZOR, D. E., Vice Pres Marion Power Shovel Co., Marion, Ohio

BOBBINS, WILBUR Clarkson Div. Nat'l Mines Service, Nashville. III.

ROBERTS, BEN P., Salesman Shell Oil Co., North Fair, Marion, 111.

ROBERTS, H. P. (TOD)
C. F. Gharst Supply Co., 550 N. Ninth St., Tcrrc Haute, Ind.

ROBERTS. LESTER, Mgr
General Mine Supply Co., 2257 N. Grand Ave.. Springfield, ill.

V ROBERTSON. JACK P., Engr Pairmount. 111.

ROBERTSON, MARSHALL L., Sales Rep
Evansville Elec. & Mfg. Co., 190 N.W. 2nd St.. Linton, Ind.

"" ROE, VVA LTER B., Geologist
Truax-Traer Coal Co., Ill N. Wabash Ave., Chicago 2, 111.

• ROE, WILSON, Engr Truax-Traer Coal Co., Pinckneyville, 111.

ROEBKE, ROBERT, Sales Rep
Cummins Diesel. .1218 Lucas Ave., St. Louis .1. Mo

"' ROECKER. EARL, Sales Engr Bethlehem Steel Co.. Bethlehem. Pa.

y ROETS. PRANK \\\, District Manager
Coal Age. 520 N. Michigan Ave.. Chicago 11, 111.

ROLLINS, .1. E., V. P
Bituminous Casualty Corp.. Bituminous Bldg.. Rock Island, III.

v/ROLLO, JOHN C
Bell 8: Zollcr Coal Co.. .107 N. Michigan Ave.. Chicago 1. 111.

•ROMAN. I". VV 4820 Remington Dr., Sarasota. Ela.

ROMAN. 11. E.. State Mine Inspector, Dist. .5 721 Auburn Drive. Macomb, III.

ROSE. C. G., Prod. Mgr Bixby-Zimmer Engineering Co.. Galesburg, III.

/ ROSE. WALTER, Prof University of Illinois. 410 Ceramics Bldg.. Urhana. 111.

i •ROSING, BORGE, Vice-Pres....G.2.A.:. 1...^.2
West .Va, Steel & Mfg. Co.. Box 118. Huntington 6. \V. Va.

RUDER, FRANK G^ S$£?^..B%.B^uM:.fM*Ay
Jeffrey Mfg. Co., Rm. 219. Slavin Bldg., 800(1 P.onhom.ne Ave.. St. Louis 5. Mo.

\ RUFF. L. LEON, Supt Lumaghi Coal Co.. Collinsville. 111.

You'll discovei good merchandise advertised in this good publication.
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RUMMEL, 1). M„ Dist. Sis. Mgr
John A. Roebling's Sons Co.. 5725 \\". Roosevelt R<1.. Chieago SO. III.

RUSSELL, FRANK
Russell & Son Transfer, 100 \V. St. Louis St., West Frankfort. 111.

y RUTLEDGE, JAMES O., Sales
Drillmasler Supply Co., 1117 Division St.. Evansville. Ind.

v "RYAN, JOHN T., JR., GenJtfgr. sBxA-g.t _
Mine Safety Appliances Co.,JJraddock, T-homas & Meade Sts., Pittsburgh?Pa.

SADLER. WALTER. Supt ^..Lt'.Jl:. Sahara Coal Co., Harrisburg, III.
ST. DENTS, ROBERT E., Field Engineer

Hewitt-Robins. Inc.. 40.1(1 Chouteau. St. Louis. Mo.

1/ SALL. GEORGE W., Managing-Editor....;
Amer. Mining Congress Jour., 1102 Ring Bldg.. Washington 6, D.C.

SANDTNER, EDW. E„ Branch Mgr
Cummins Diesel Sales Corp., 1800 S. Washington, Peoria, 111.

SANFORD. 11. W.. JR Sanford-Day Iron Works. Kno.wille. Tcnn.

SANFORD, J. II., Mgr Mining Division. Ohio Brass Co., Mansfield, Ohio

SARAPUU, ERICH, Pres
Electrotherm Research Corp., 114 West 11th St., Kansas City 6, Mo.

SAYLOR. LLOYD, Mech. Supvr
Freeman Coal .Mining Co., No. 2 Orient, 706 E. Fifth St., West Frankfort, 111.

SCHAFKR, JACK, Mgr General Electric Co.. 10.19 Slate St., Bettendorf, la.

SCHAUB, HENRY W„ Sales Engr
Allts-Chalmers Mfg. Co.. 155 S. La Salle St.. Chicago 5. 111.

. SCHICKEDANV.. L. H.. Mech. Engr
United Electric Coal Co's.. 505 X. Main St.. Canton, 111.

SCHILLINGER, E. J
Lcsclten Wire Rope Die., 810 W. Washington Blvd., Chicago 7, HI.

SCHINDLER. PAUL
Underwriters Safety & Claims. 310 W. Liberty St., Louisville 2, Ky.

SCHMIDT. W. E Columbia Quarry Co., 1007 Washington Ave.. St. Louis 1, Mo.

f' SCHMOELLER, C. C, V. P. in Chgc. of Sales Mississippi Lime Co., Alton, 111.
fSCHONTHAL. B. E., Pres

B. E. Schonthal & Co.. 28 E. Jackson Blvd.. Chicago 4, 111.

*SCHONTHAL, I). C Huntington. West V'a.

•SCHONTHAL, JOSEPH, Sec
B. If. Schonthal & Co.. Inc.. 28 E. Jackson Blvd.. Chieago 4. 111.

/SCHOTT. W. DEAN", Representative
Euclid Sales & Service. 5231 Manchester, St. Louis 10. Mo.

SCHRODER, FRF.D P.. Supt Peabody Coal Co., Midwest Mine, Millstadt, 111.

•SCHUBERT, R. R., V. P. and Gen. Mgr
Greensburg Machine Co., Grccnsburg, Pa.

SCHUI.ER. HARRY A., Sis. Mgr. Cen. Div
Hewitt-Robins, Inc., Robins Conveyors Div., 402 W. Randolph St., Chicago 2, 111.

/•SCHULL, B. H., Director Dept. Mines & Minerals. Springfield, 111

Our Adverthit* make it possible I" publish tliis volume—give them a "hunk."
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•"'SCHULLER. FRED. Truck Tiro Salesman
Goodyear Tire & Rubber Co.. 207 Hamilton Blvd.. Peoria, 111.

SCHULZ, HOWARD
Freeman Coal Mining Corp.. 3116 W. 5th. Benton, ill.

•SCHWALB. F. E.. Dist. Mgr
Webster Mfg. Co.. 53 W. Jackson Blvd.. Chicago 4. 111.

•"SCHWARTZ, H. L ! j ..j W. M. Hales Co., Hillsboro, 111.
SCHWARTZ. W". 0., Sales Mgr

Joseph T. Ryerson & Son, Inc.. Box 527, St. Louis 3, Mo.

SCIRANKO, MIKE, St. Mine Inspector 2(14 W. Washington. Benton. Ill,

SCRF.F.S, E. D., Asst. Sec-Treas -•
Southwestern Illinois Coal Corp.. 1514 Merchants Bank Bide.. Indianapolis. Ind.

»•"SCULLY. T. AI.YIX U. S. Bureau of Mines. 625 E. C. St.. Belleville. 111.

• SECOR. A. T.. Power Plant Supt. J....L/-: Shawnee Steam Plant, Paducah, Ky.
•SEE. FRED O., Vice Pres., Mining Div

Cardox Corp., 307 N. Michigan Ave., Chicago 1, 111.

SEI.I.EG, L. A., Mgr
Petroleum, Client. & Mug. Sec. Westinghousc Electric Corp..

Merchandise Mart Plaza, Chicago 54, 111.

SENSFXICH. CHESTER G., Pres Irwin Foundry & Mine Car Co.. Irwin, Pa.

• SEXTER. A. R., State Mgr
Armco Drainage & Metal Products. Inc., P. 0. Box 382. Springfield, 111.

SESSEX, (i. V., Field Engr General Electric, 8180 West St.. St. Louis, Mo.

SEYMOUR. B. I) Illinois Power Co.. 224 S. Main St., Hillsboro. 111.

5HARKNESS, I0I1X. Mine Mgr
Old Ben Coal Corp. Mine Xo. 9, 410 E. Fifth St., West Frankfort, 111.

SHARP, .1. W Peabody Coal Co., Rochester. III.

SHAW. K. I... Service Engr
General Elcc. Co.. 185 St. Eugene Lane, Florissant, Mo.

SHE1.DEX. I. M
Euclid Sales & Service. Inc.. 5231 Manchester Ave.. St. Louis 1(1. Mo.

•SHEPHERD, HARLEY II Sahara Coal Co., Inc., Harrisburg, 111,

•SHERMAN, F. J.. Sales Mgr
The Electric Storage Battery Co., 3928 l.indell. St. Louis. Mo.

SHI MRUS, TONY Peabody Coal Co.. 1107 W. Prairie. Taylorville. 111.

SIHRA. WILLIAM S., Application Engr
Alb's Chalmers Mfg. Co.. 1306 S. Wilson Ave.. West Allis. Wis.

if SHUTT, WM. II.. Chief Fuel Inspr
Freeman Coal Mining Corp.. Box 120. West Frankfort, 111.

SIDES, SILAS II.. Lubrication Engr Shell Oil Co., P. O. Box 07, Marine. [II.

SIEBFR. J. J Brodcrick & Bascom Rope Co., 4203 X. Union. St. Louis. Mo.

SIMOX. JACK A.. Head. Coal Div
Illinois State Geological Survey. Xatural Resources Bldg.. Urbana, 111.

v SIXDFRSOX. L. ().. Sales....General Electric Co.. 84(1 S. Canal St.. Chicago 80. 111.

• STPEI.E. KARL E., Vice Pres The L. E. Myers Co.. Box 311, Clayton 5. Mo.

Our Advertisers, who make tlii.\ volume possible, will appreciate your Inquiries.
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- SLACK, CLAYTON. Chief Engr Sahara Coal Co.. Harrisburg, III.

SLl i \N. ROBERT E.. Trcas
Roberts & Schacfcr Co., 130 N. Wells St., Cliicago 6. III.

SLOAN. WALTER K.. Roadman ; •••
Cincinnati Mine Maeh.. 714 Purccll Ave,. Cincinnati. Ohio

SLOAN. \V. MILI'.L'KN. Oh. Klectr Tritax-Tracr Coal Co.. Elkville, III.

SLOAN, WM, JR., Serv. Dcpt
Mine Safety Appliances Co.. 2 \\. Lincoln. Harrishurg. III.

v SLOMER, J. J.. Eng. Depi ;.....- •».-; »-•••••
Goodman Mfg. Co., 4834 S. Halsted St., Chicago 9, III.

^SLOVER, AARON T., Chief Elect .........: ...........
Shasta Coal Corp.. P. 0. Box 278. Ricknell. Ind.

SMITH, ARTHUR A., Salesman
American St! el & Wire, 208 S. La Salle St., Chicago. 111.

SMITH. CLOYD M Munsey Building, Washington 4. D. C

"-"SMITH, F. J....,A I :..:yc?! U. S. Bureau of Mines. Vinccnnes, Ind.
"SMITH. GILBERT K.. Geologist "—•.-•• "7

Aluminum Co. of America. P. O. Box 21, Kosiclare, III.

SMITH. WESLEY West Kentucky Coal Co., Madisonville. Ky.

SMITH. WILLIAM II.. Assoc. Geologist -;-- -••
111. State Geological Survey, Lrbana, III.

SHARK, F. E., Vice Prcs • ; -••: •-— Q.
Freeman Coal Mining Corp.. 300 W. Washington St., <lncago. 111.

SNARR. I. W'.. Sales Eng
Allis Chalmers Mfg. Co., 135 S. La Salle St.. Chicago. 111.

SNEDDON, GEO. W., Supt. Chem
State Dcpt, Mines & Minerals. \Y. Frankfort, 111.

SNEDDON, JAMES. State Mine Insnr ••---
Dept. Mines & Minerals. 210 Sylvia Ave.. Christopher. III.

SNEDE, ARTHUR K
Truck Tire Sales. U. S. Rubber Co., 4183 S. Pulaski. Chicago, III.

• SNIDER. ROBERT J.. Vice Pres
Peahody Coal Co.. Peahody Plaza. 301 Olive St., St. Louis 2. Mo.

SNYDER, HOWARD E.. Salesman
Brad Harrison Co.. 4222 Warren Ave.. Hillside. 111.

SNYDER, RAY •;••. • •»••
Cummins Illinois Engine Sales, Inc.. 1701) S. Indiana Ave.. Chicago 16, 111.

SOMERS, BYRON, Gen. Supt Ttuax-Traer Coal Co., Fiatt, III.
V SOMERS. HOWARD Truax-Traer Coal Co., Fiatt. III.

SONDAG, RAY J Rasco, Inc., 4565 Detonty St.. St. Louis 3. Mo.
k^SOPER, ROY, Sales Goodman Mfg. Co., 114 S. 26th St., Terre Haute. Ind.

j I a-' -' ''-.^ L"uA- C .,/ • I • -
SOUTH, COY I... 7 '••••:• .U: S. BumtTTiLMines, Benton. III.yso
SOUTHWARD, G. IJ., Mech. Engr ••-•••--.- .........-."-

American Mining Congress, Ring Bldg.. N. W.. Washington 6, D. G.

SPANI, EUGENE Cardox Corp.. 202 E. Elm, West Frankfort. III.

Our advertisers me om liieiuh mill feUon' members. Consult them frcqwn'lx.
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SPEARS, MILLER E.. Asst. Gen. Mgr
Morgan Coal Co., 2830 N. Meridian St., Indianapolis 8. Ind.

SPREHE. PAIL R 650 \\. Nolcman, Centralia, 111.

STACEV, E. E., Flee. Engr Enoco Collieries, Inc., R. R. 1. Vincennes, Ind.

STACHURA, GEORGE, Supt Old Ben Coal Corp.. Mine No. 9. Sesser. 111.

STACHURA, JOHN A., Gen. Supt Enoco Collieries. Inc., RFD 3, Vincennes, Ind.

• STAREK. R. B V..(Z% Old Ben Coal Corp.. 230-S. Clark St.. Chicago/. III.
STEKER, EDGAR A., Salesman

Hchvig Company, 2544 North 30th St.. Milwaukee 10. Wis.

^"STELZRIEDE, HOWARD R., Prep. Mgr
Freeman Coal Mining Corp., Box 137, Waltonvi'.le, 111.

STEPHENS. J. II.. Dist. Mgr
Goodyear Tire 8: Rubber Co., 20/ Hamilton Blvd.. Peoria, ill.

STEPHENSON. HENRY. Pres Manson Machine Co.. Box 241. Taylorville. III.

•STEVENS, E. E
Binkley Mining Co., 4th Floor, 1006 Olive St., St. Louis, Mo,

STEVENS, ROSS Truax-Traer Coal Co., R. R. 2. Lewistown, 111.

STEVENSON, JOHN W., Sales Engr
The Jeffery Mfg. Co.. 1066 Dimond Ave.. Evansville. Ind.

STEWART, E. W Freeman Coal Mining Corp.. 1102 S. Main St.. Benton. III.

v'STEWART. U.M. M Jeffrey Mfg. Co.. 305 Park Lane. Herrin. 111.

STIVERS, KENNETH Pacley Coal Co., Stonington, 111.
STOLSEK, ALBERT

1033 AACS Sqdn., Ernest Harmon AFB, Stephenville, Newfoundland
STONE, S. A., Engr Deisler Concentrator Co., P. O. Box 28, Fort Wayne, Ind.
STOTLAR, JAMES C, Saks Mgr

Mechanization, Inc., Munsey Bldg., Washington 4. D.C.
V" / "STOVER. HOLLY, Exec. Asst'V'res 5T.5/.7

C. 11. &Q. R. R.. 247 W. Jackson. Chicago "lil.
, STRATTON, JOHN VV., Field Rep !}.....

Goodyear Tire & Rubber Co., Inc., 141 W. Ohio, Chicago, 111.
STRUNK, T. H., Exec. Asst

Union Electric Co., 315 N. 12th Blvd., St. Louis 1, Mo.
STULLER, FRANK, Supervisor of Applic. Fug Chain Belt Co., Milwaukee, Wis.

STUM, C. A.. Mine Service Engr
Republic Steel Corp., 41 Chureh St.. Madisonville, Ky.

/'•SULLIVAN, J. I p. O. Box 62. Tappahannoc. Va.
SUMMERS, HERMAN

Freeman Coal Mining Corp., 326 N. Chestnut. Litchfield, 111.
SUTTON, J. I) Ohio Oil Co., Robinson, 111.

SWALLOW, R. II., Vice Pres.&Chief Engr
Pairview Collieries Corp.. 430 Big Four Bldg.. Indianapolis 25. Ind.

SWARTZBAUGH, RICHARD G, Sales
Allegheny Lndhim Steel Corp.. R. D. 4. New Philadelphia. Ohio

Advertising in this •.•illume makes ii possible to print it. Patronize our Advertisers.
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SWEENEY, I). II., Gen. Coal Traffic Mgr
Illinois Central Railroad, 133 I'.. Eleventh PI.. Chicago 5. III.

-"""SWEENEY, J. K., Asst Production Mgr
Bixby-Zimmer Engr. Co., 961 Abingdon St., Galcsburg, 111.

. SWEENEY, W. I Freeman Coal Mining Corp.. Walionville. Ill-7f2[M*^ £?
"Tod/-ce*v~~-,«<

^ SYL1EBECK, NORMAN P., Dir. Purch •••••
Freeman Coal Mining Corp., 4226 S. Lawndale Ave., Lyons, III.

u-tabor. JOSEPH c -.-•-. ;•-,••,•-,•;;•
Dept. of Mines & Minerals. State Office Bldg., Springfield, 111.

TATE. W. II Peabody Coal Co.. 713 Kitchell, Pana. 111.

TAYLOR, CHARLES Joy Mfg. Co., 503 E. College. Marion. III.
^TAYLOR, HERBERT L.. Vice Prcs -.-.-..

Fitz Simons & Council Dredge & Dock Co., Ill S. La Salle St., Chicago 3, III.

"TAYLOR, II. II 3042 Stella St.. Fori Myers, Flu.

TAYLOR, OTIS H ,-"•••:••••-••-•-: :-"-.-y-
Goodyear Tire &Rubber Co., 4210 Forest Park Blvd., St. Louis 8. Mo.

TAYLOR. R. T.. Elec. Engr Peabody Coal Co., 3615 Olive St., St. Louis. Mo.

TAYLOR, W. C, Pres Midvale Coal Co.. 721 Olive St.. St. Louis 1. Mo.
. TAYLOR. WILLIAM, Salesman •••••

Vascoloy-Ramet Corp., 704 Election St., Benton. III.

THOMPSON. M. I... Prin. Geologist •••--
State Geological Survey, Natural Resources Bldg.. Crhana, III.

THOMPSON, R. A Frank Prox Company, Madison Hotel, Madisonville, Ky.

^THORNTON. I. L.. Mgr.... . •- •••••••••• •;••
Goodyear Tire & Rubber Co., 1144 E. Market St., Akron 16. Ohio

TILLMAN, C. O Peabody Coal Co.. 114 W. 11th St., Kansas City 5. Mo.

TIMMERMAN. GEORGE Mt. Olive & Staunton Coal Co.. Staunton. III.

• TINEY. B. C. Sales Engr .--;•"•:••
Michigan Chemical Corp., 500 Bankson St.. St. Louis, Mich.

V TISDALE. JACK EDWARD. Prod. Engr
Old Ben Coal Corp.. 1213 N. Maple. Benton. III.

TISDALE, PAUL II.. Safetv Engr
Old Ben Coal Corp.. 426 S. Central Street. Benton. Ill

TODD. 11. 11.. Yice-Pres •-••-.• ••••»•--
Hamilton Rubber Mfg. Corp., 1238 W. Washington Blvd., Chicago 7. 111.

•"TREADWE1.L. HARRY, Timber Agent • •-•-•
Freeman Coal Mining Corp., P. O. Box 120. West Frankfort, lb.

• 'TREADWELL, II. A University Club. 7(> E. Monroe. Chicago 3. III.

TREBSWETHF.R. P. F General Electric Co.. 840 S. Canal St.. Chicago. 111.

t/TROGOLO, E. D..L/.L.'..:...1....':.::...Hoc Supply Co., 106 N. Thomas, Christopher, 111.
"TRCAN. A. II Truax-Traer Coal Co.. Ill N. Wabash Ave.. Chicago 2. 111.
TUCKER, RUFUS R., Mine Mgr Carmac Coal Co.. Routed. Ilarrishurg. Ill-

K""TUDOR, BEN.v.\\V^A.iv..C^a...,..'5i 515 Hall St.. Bridgeport. W. \'a.
Establish your identity —mention this fmhiicatirm when dealing with Advertisers.
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UTTERBACK. GENE II.. Secy-Treas
The United Electric Coal Companies, 307 X. Michigan Ave., Chicago 1, 111.

VAN HORN, JACK I'„ Mfgrs. Agt
Jack Van Horn Co., 75-13 Cromwell Dr., St. Louis 5, Mo.

•" VAX HOUTEX, HERMAN, Assl. to President
Joy Mfg. Co.. 1M Oliver Bide.. Pittsburgh _'_>. Pa.

WAX SCHAICK, CHARLES, State Mine Inspector
216 W. Devlin St.. Spring Valley. 111.

VAX SLYCK, CLIFFORD E., Chief Elect
Old Ben Coal Corp.. 508 X. Emma St., Christopher. 111.

• VAUGHAN, WALTER, Sales Engr rf..„.
Kensington Steel Co., 505 Kensington Ave., Chicago, 111.

VERNON, DOUGLAS \V, V. Pres. & Gen. Mgr.
Leschcn Wire Rope Div., 2727 Hamilton Ave.. St. Louis 12, Mo.

VOIGHT. A. L., Engr U. S. Steel Co.. 519 X. Washington, Du Quoin. III.
•VOLTE. LESLIE S„ Dir. of Safety UUa1c*«**

Consumer Company, a Div. of Union-Chemical & Materials Corp..
79 W. Monroe St., Chicago 5. Ill

•VOX MEDIXG, WILLIAM
Allen &Garcia Co.. 332 S. Michigan Ave., Chicago 4, 111.

"VOX PERBANDT, I.. K , p, A..7955 S. Albany. Chicago 29, 111.
- WAKEFIELD, R. V Olin-Matl.iesen Chemical Corp., E. Alton. 111.
• "WALKER. HAROLD l.l^.P. O/Box1 181. University£mtion,'̂ lhiH|uer<p.e. X. M.

WALKER. JOS. L., JR
HeyI & Patterson. Inc.. 55 Port Pitt Blvd.. Pittsburgh 11. Pa.

"* WALL. C. F„ Div. Ind. Engr. Central Illinois Public Service Co.. .Marion. III.
WALLACE, JOHN A., Sales

Hamilton Rubber Mfg. Corp.. 20 Parker Dr.. Baldwin, Mo.
WAI.l.ES. CARL II John A. Roebling's Sons Co., Box 707, Glen Ellyn. 111.
WALLS. MARIOX B 4960 Newcastle St., Riverside, Calif
WALTER, JAMES G

Robert Holmes 8: Bros., Inc.. 510 Junction Ave.. Danville, 111.
WALTERS, HOWARD A

Htllburt Oil & Grease Co., 1242 Ridge Dr., So. Charleston. W. Va.
•WANNER, E. W Kenilwi.rtb Apartments, Philadelphia 44. Pa.

V WARD, JAMES J, Salesman o ,.y. l^^ ,
Sftfbelej Deph-afe General ICIectriet°3l)l \V. Adams', Benton. 111.

•''•WARE, LOUIS. Pres
International Minerals &Client. Corp., 20 N. Wacker Dr!, Chicago 6, BL

y WARNER. E. K....V.J
Euclid Sales &Service, Inc., 5231 Manchester Ave.,St!"LouIsV'Mo.'

WATER M \X. C. \\ .. \\(., Gen. Sales Mgr
McXally Pittsburg Mfg. Corp., Drawer T>.' Pittsburg. Kan.

WATSON, D. O., Indl. Rep
Standard Oil Co.. 18 Elms, E. Lake Shore Drive., Spring!';!-!d."lll.

/ WATSON. WILLIAM..._ ., 33&&i .. ftUJL
Illinois Div. of Highway. PrO.-Box 1143. Springfield. 111.

I WAYHA.M, CHARLES F., Indl Engr C. I. P. S. Co., Mattoon, III.

Mentioning this publication when writing Advertisers puis friendship into business.
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WEAI). G0R1»).\ R.. Salesman
Templcton Kenly. loth ,X Gardner Rd., Broadview. 111.

f *WEARLY, WM. L„ I'res vvi
^v, Joy Mfg. Co.. Henry W. Oliver Bldg.. Pittsburgh 22, Pa

'y WEBER, L. S Illinois Coal Strippers Assn.. 24 Wildwood Rd., Springfield 111.

WEBSTER. ALFRED IAUK. Prep. Engr
Old Ren Coal Corp., 812 S. Jesse St.. Christopher. III.

WEBSTER, W. S., V. P. &Gen. Mgr .'.
Walter Bledsoe & Co.. 700 Merchants Bank Bldg., Tcrre Haute, Ind.

WEIMER. W. A.. Ch. Engr
Peahody Coal Co., Peabody Pla/.a. 301 Olive St., St. Louis 2. Mo.

' "WEIR. CH \RLES R Johns-Maitville, OM-Ardcn-Avc.. Hollywood. III.

v *WEIR, J. P..;.]/...1J.:.-....:. Paul Weir Company. 20 X. Wacker Dr., Chicago 6, III.
- tWEIK. PAUL, Ssswl Chairman '

Paul Weir Company. _>0 X. Wacker Dr.. Chicago 6. Ill

WEST. ALBERT R Bertram! 1' Tracy Co.. 44S E. Xorth St.. I)u Quoin. 111.

WEST, LEONARD, Asst. Supt Little Sister Coal Corp.. St. David. III.

WEST, THOS. F., JR., Di-t. Sales Mgr
Republic Steel Corp.. Bolt & Chain Die.. .1.12 S. Michigan Ave.. Chicago4. 111.

WEYSSER. IOHX L. C... Consulting Mining Engineer
P. O. Box 1?. Paxinos. Pa.

WHEELOCK. XED B., Pur. Act Electric Energy. Inc., Joppa, 111.

' WHEXXEX. W. K.. Sales Mgr
McLaughlin Mfg. Co.. 3508 South Park Ave., Springfield, III.

\y WHIPPLE. R. G Electric Storage Battery Co.. .W28 l.iudcll. St. Louis 8, Mo.

WH1TAKER. 1). C, Sales Mgr
Oberjuerge Rubber Distrib. Co.. Third & Walnut Sts., St. Louis 2, Mo

"' WHITE. AUSTIN. Distr. Mgr Peabody Coal Co., Pawnee, III.

. WHITE. E. M., Asst. Mgr. Mining Uept
Mine Safety Appl. Co., 201 N. Braddock. Pittsburgh 8, Pa.

•WHITE, FRANK I. Cadillac Motel. Daytona Beach. Fla.

*" •WHITE. HUGH. Pres.. Dist. 12
United Mine Workers of America, United Mine Workers Bldg.. Springfield. III.

WHITESIDE. ERED \V.. Sccy.-Trcas ••
The Rocky Mountain Coal Mining Inst.. 556 Lafayette St., Denver 18, Colo

WHITLOW, (OIL. Mine Mgr
Peahody Coal Co.. Mine It), 213 W. Franklin St., Taylorvillc, III.

WHITLOW, SHERMAN. President. UMM Local 1265
C. W. & E. Coal Co.. 605 Election St.. Benton. III.

W1CEX. R. E.. Prod. Supervisor Chain Belt Co.. Milwaukee. Wis.

' W1LKEY. ERED S.. Secy ».-; -••
Illinois Coal Operators Assn.. 307 X. Michigan Ave., Chicago 1, 111.

WTLKISO.X. T. A P.O. Box 417, I larrishurg, III.

WILLIAMS, FRED. Geologist Aluminum Co. of America, Rosiclarc, 111.

Value it apparent in tin- merchandise <>l <>in irortliy Advertisers.
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WILLIAMS, JACK....Bussiiian Mfg. Co., 2536 W. University St., St. Louis 7, Mo.

WILLIAMS. L. R Egyptian Sales Agency, 401S. 17th St., Miirphyshoro, 111.

^ WILLIAMS, MAURICE, Supt Delta Collieries Corp.. Box 151. Marion, III.

WILLIAMS. WILLIAM J., Mine Rescue Supt
Dept. of Mines & Minerals, State of 111.. 609 Princeton Ave., Springfield, III.

" WILLIAMSON. DON M., Asst. Mgr
Chicago Dist., Dul'ont Co.. 7250 N. Cicero, Chicago 30, 111.

WILLIAMSON, HARRY, Supt
Union Colliery Co., P. O. Box 120, Du Quoin, 111.

WILLIAMSON, JOHN W., Sales Engr
Vascoloy-Ramet Corp., 2910 South State, Springfield. 111.

** WILLIAMSON, RICHARD D.. EngrJ2^^.J.':.^.i...<s..sxv,.^
Snow Hill Coal Corp., Merchants Bank BIdg., Terre Haute, lnd.

WILLIS, II. 1 Belt Vulcanizing Service. 4216 N. Galena Rd., Peoria, 111.

•'WILLIS, W. E„ Chief Engr Lumaghi Coal Co., Collinsville, III.

WILSON, DAVID F Allis-Chalmers Co., 135 S. La Salle St.. Chicago 3, 111.

WILSON, GEORGE M
111. Geological Survey, Natural Resources BIdg., Urhana, III.

WILSON. GEORGE W".. Supt
Fairvicw Collieries Corp., Box 84. Danville, III.

WILSON. IOIIN B.. Sales Eng ".
Heyl & Patterson. Inc., 1927 S. 51st St.. Terre Haute. Ind,

f WILSON, ROLAND, V. P. Operations f:.$.$&31l..%!Ua£»Q
Bell & PollerCoal Co..414 E. Main, Marion, lii. ;

WILSON, R. P., Top Foreman
Freeman Coal Mining Corp., 208 W. Blvd., Marion, ill

WINDRAM. J. A.. Dist. Mgr
I!. F. Goodrich Co.. 5051 Southwest Ave.. St. Louis. Mo.

/ WINGARD, JOHN, Field Rep Kcnnametal. Inc.. 1307 N. Main St., Benton. III.
WINNING. W. T Bituminous Casually Corp.. 704 N. 8th. Ilerrin. III.

"' WINTERS, I). K.. Disl. Mgr Ohio Brass Co.. 231 S. La Salle St.. Chicago, 111.
WOLFE. F. J Coal Mine Equipt. Sales Co., Ilcasley BIdg., Terre Haute. Ind.

v- WOLKEN, R. T.. Sales Rep
Missouri Illinois Tractor & Equip. Co.. U. S. 66 North of Browni Rd.,

Robertson, Mo.
•WOMMACK. A. T

Bearings-Belting &Supplies Co.. 3144 biive St,| St! LoiiisiXMo!
WOOD, E. L, Gen. Mgr McLaughlin Mfg. Co., 801 Cass St., Jolict, III.

' 'WOODS, HENRY C. Chmn. of the Board.fc...-r.'.J/..!..'.
Sahara Coal Co., 59 E. Van Btiren St., Chicago 5, III.

/ WOODS, M. C Ilnlhiirt Oil &Grease Co.. Box 519. Carhondale. III.
WOODYARI). WILLIAM W.. Salesman

Conners Steel. H. K. Porter. 1211 S. Rotherwood Ave.. Evansville, Ind.
W'OOTEN. ROBERT A., Elec. Wire & Cable Div

U. S. Ruhber Company. 305 South Broadway, St. Louis 2, Mo.

Our Advertisers an- selected trader* iii their respective line*.
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WRIGHT. FRED D., Prof Univ. of Illinois. 707 Ohio St.. Urbana. 111.

WRIGHT, H. D., Chairman of the Board
Republic Coal & Coke Co.. 8 S. Michigan Ave.. Chicago 3, 111.

• WRIGHT, ROBERT E„ Ind. Salesman .-.
Standard Oil Co.. -11-1 Hamilton. Peoria, 111.

"* WUERKKK. RUDOLPH G.. Assoc, Prof
Dipt, of Mining & Metallurgical Engineering, University of Illinois, Urbana, 111.

• YERKES, .1. II...'.- Jos. 11. V.rkes & Co., 362-1 Enright Ave., St. Louis 8. Mo.
f VOHE. G. R.. Chemist

State Geological Survey, Natural Resources Bldg., Urbana, 111.
. YOUNG, ERNEST, Field Engr

General Electric Co., 8-10 S. Canal St., Chicago, 111.

YOUNG, IAMES O., Chief Electm
Pe.abody Coal Co.. 203 E. Adams St., Taylorvillc, 111.

tWtlUXtl, W. P., Retired 593 Longwood Ave.. Glencoe, III.

♦^-ZABOROWSKI. ROBERT. Vic* Pres
Roberts X Scbaefer Co.. 131) N. Wells St.. Chicago 6, III.

ZELL, HAROLD A.. Mgr. Mining Div
birth Sterling. 3113 Forbes St.. Pittsburgh 30, Pa.

Z1MMER, WALTER
Bixby-Zimmer Engineering Co.. 961 Abingdon St., Galesburg, 111.

y ZIV, HARRY M.. Vice Pres .'.
Waller Bledsoe & Co.. 310 S. Michigan Ave.. Chicago 4, III

* Life Members

f Honorary Members

Play bull with the Advertisers who l<ln\ bull with you.



MemLefri,

Meet Ijcmsi fy>ue*i<IU

Much of the success of our Institute is due to the

Support we have had from our friends. We want to

continue meriting it.

We urge our membership to consult the Advertising

Section in this and other issues of our Proceedings

when in need of equipment.

Many of our friends — the advertisers — have carried

copy with us in each issue. They have expressed

satisfaction with the results obtained through their

support.

This is the twenty-ninth consecutive yearbook we

have published.
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Hulburt Oil &. Grease Company
Philadelphia, Pa.

Specialists in Coal Mine Lubrication



H. K.Porter Company, Inc,
CONNORS STEEL DIVISION



WHERE MANAGEMENT SPEAKS

... AS WELL AS LISTENS

Mine management with something important tosay naturally turns to COAL
AGE. Whether it's an interesting new property, a hard-won advance in
mining technology, an idea for industry-wide consideration, knowledgeable
executives figure COAL AGE as the industry's foremost attention-getter.
The reason is simple enough: progressive management men look to COAL
AGE first themselves, as the one sure-fire method of keeping ahead of a
fast-moving, changing industry. They unhesitantly recommend COAL AGE
to others; encourage regular reading by their operating officials.

Behind COAL AGE's undisputed leadership as the industry's most useful
information source are the ability of COAL AGE's editors to seek out and
recognize the important developments and significant trends, and their will
ingness to invest the time and money necessary to produce a fast-reading,
news-making industry report each and every month.

Whenever you've something worth talking about, the COAL AGE staff will
be glad to hear about it. But in any case, be sure you're among the more than
14,000 COAL AGE subscribers who "listen" — to their advantage.

Mine Management's Leading Idea-Source Since 1911
12 Monthly Issues... Plus the Annual Coal Age
Mid-July Mining Guidebook and Buying Directory Issue.
Annual Subscription, $3 in the United States
and Canada

A McGRAW-HILL PUBLICATION 330 WEST 42ND ST., NEW YORK 36, N.Y.



. . . for better blasting in the harder

rocks of Illinois strip pits . . .

GRANULES
(an Atlas fertilizerGradeAmmonium Nitrate)

Greater density for better breakage

in bottom rock limestone that hugs

the coal.

Atlas has the ''Know-How."

ATLAS P0UJD€R COfllPfllW

LOSV

1606 FIELD BUILDING

135 5. LA SALLE STREET

CHICAGO 3. ILLINOIS



nationalmine WHIJ&®
Establishes New Standards
For Shuttle Car Operation

National Mine

Service Company

Trademark

New standards for shuttle car-performance and maintenance have been estab
lished by the new National Mine "Torkar" in four years of field testing. These
patented cars embody advanced engineering principles never before applied to
shuttle car construction. The car is powered by a single, non-reversing A.C. or
D.C. motor which gives maximum efficiency while minimizing maintenance. An
automotive-type torque converter prevents thermal damage to motor and
smooths the How of power from the motor to the constant-mesh transmission—
which provides three speeds forward and reverse. New, heavy-duty gear-and-
pinion-type wheel units are interchangeable.

For complete details of construction and information on how these radically
new cars can cut your operating and maintenance costs, consult your National
Mine representative, or write.

nationalIlKne Service Company
All-Slate Division

logon, W. Va.

Kentucky-Virginia Division
Jenkins, Ky.

564 Alcoa Building • Pittsburgh 19, Pennsylvania

Anlhrarile Division

Forty Fori, Pa.
Ashland Division

Ashland, Ky.

Western Kentucky Division
Madisonville, Ky.

Bemeco Division

Berkley. W. Va.

Whileman Division

Indiana, Pa.

Clarkson Division

Nashville, III.

Mountaineer Division

Morgantown, W. Va.



ROESCH-ZELLER, inc.

Caterpillar
«tC U * PAT. OTT.

505 North MacArthur Boulevard • Springfield, Illinois

Branch Office • Phone 243 • Fisher, Illinois

Distributors of

MINING, EARTH MOVING AND

CONSTRUCTION EQUIPMENT

CATERPILLAR TRACTORS

DIESEL ENGINES

EARTH MOVING EQUIPMENT

MOTOR GRADERS

SCRAPERS

ATHEY LOADERS

WAGONS

COAL HAULERS

GARDNER-DENVER COMPRESSORS

AIR TOOLS AND DRILLS

LINK-BELT CRANES

HYSTER WINCHES

DRAGLINES

SHOVELS

MARTIN MACHINE HEAVY DUTY TRAILERS

ROEBLING CABLE— WIRE ROPE

*

Sales • Service • Parts



Prepare for Profits
with the right preparation plant NOW!

LOOK TO THE LEADER:

for the widest range of coal washers—

for the widest range pf drying equipment—

for every engineering skill that

makes coal a better fuel

Ask
the men who know coal

from the ground up

McNALLY PITTSBURG MFG. CORP.
Manufacturers of Equipment to Make Coal a Better Fuel

McNally Pittsburg Mfg. Corporation—Manufacturing Plants: Pittsburg, Rons. • Wellston, O.
Eng. & Sales Offices: Pittsburgh • Chicago • Rio dc Janeiro • Pittsburg, Kans. • Wellston, O.



6 WAYS HAULAGE COSTS HAVE BEEN
CUT ON OVER 500,000 MINE CARS

Mine operators have cut haulage
costs these six ways by mounting

over 500,000 mine cars on Timken
tapered roller bearings:

1 LESS MAINTENANCE AND REPAIRS.

Timken bearings take the pounding
of mine car service with minimum time
out for maintenance and repairs. One-
reason—to find steel good enough for
Timken bearings, we make our own.
(Something no other U. S. bearing
manufacturer does.) Rollers and races

Cut your hauling costs
by specifying

are case-hardened to give them hard,
wear-resistant surfaces and tough,
shock-resistant cores.

O GREATER LOAD CAPACITY. Because

* of line contact between rollers and
races, Timken bearings have extra load-
carrying capacity.

O MORE CARS PER TRAIN. Timken
bearings let you haul more cars

per train with no increase in power
requirements. The true rolling motion
and incredibly smooth surface finish of
Timken hearings practically eliminate

friction.

A LESS LUBRICATION. Lubricant stays
* in Timken bearings — mine dirt,

dust and moisture stay out. Closures arc
more effective because Timken bearings

keep hubs and axles concentric.

C SIMPLIFIED INSPECTION. Wheels
* can be easily removed for bearing

inspection by simply pulling the cap.
cotter pin and nut.

£ NO NEED FOR SPECIAL THRUST
PLATES. The tapered construction

of Timken bearings enables them to
take radial and thrust loads in any com
bination. No special thrust plates are
required. Cars take curves easier.

You can always get these cost-cutting
benefits for your mine cars by always
specifying Timken tapered roller bear
ings. The Timken Roller Bearing Com
pany, Canton 6, Ohio. Canadian plant:
St. Thomas, Ontario. Cable address:

"TIMROSCO".

\ TIMKEN
f THADI-MARK RCO. U. •. PAT, W •

TAPERED ROLLER BEARIHOS



LOOK TO

First of five MARION Type 5760 shovels now at
work or on order.

MARION
For Coal Stripping and Loading Machines

A COMPLETE RANGE OF TYPES

AND SIZES FOR EVERY NEED

THE MARION LINE

Type Capacity Type Capacity

35-M U cu. yd. 181-M 8 cu. yds.
43-M 1 cu. yd. 183-M 9 cu. yds.
362 114 cu. yds. 191-M 10 cu. yds.
93-M 214 cu. yds. 7200 Walker 6-7 cu. yds.

101-M 3 cu. yds. 7400 Walker 7-14 cu. yds.

111-M 4 cu. yds. 7800 Walker 35 cu. yds.
4161 6 cu. yds. 5323 20 cu. yds.

151-M 7 cu. yds. 5561 45 cu. yds.
5760 60-75 cu. yds

TELL US YOUR NEEDS

MARION POWER SHOVEL COMPANY
A Division of Universal Marion Corporation

MARION, OHIO



B-G MINE CONVEYOR SYSTEMS

FROM ROOMNECK TO TIPPLE

Complete installation made by simply putting together proper

combinations of easily assembled frames, supports, take-ups, etc.

B-G Main Entry BeltConveyors
Made up of self-contained, inter
changeable sections, these convey
ors are widely preferred for collect
ing from panel conveyors in perma
nent or semi-permanent services.
Built according to heavy-duty mill
ing standards with large carriers,
heavy drives, structural channel
steel with welded supports.

B-G Slope Conveyors
Save the expense of spct ial engi
neering and of costly assembly.
Every requirement can be met by
combining the proper standardized
B-G permanent conveyor packages,
B-G design gives greatest flexibility
to lengthen, shorten or relocate
your conveyor.

B-G Panel Belt Conveyors
Standardized design allows the se
lection ol panel frame units suited
to headroom, lump size and other
pertinent conditions. lor last re-
treat operations or in last moving
panel work. Easy to install, knock
down or reassemble.

WRITE FOR COMPLETE INFORMATION

Barber-Greene ?1
CONVEYORS

AURORA, ILLINOIS, U. S. A.

LOADERS . . . DITCHERS . .

Ill

ASPHALT PAVING EQUIPMENT



Get Maximum Safety...Higher Tonnage
WITH M-S-A EQUIPMENT

M-S-A BANTAM ROCK DUST DISTRIBUTOR
—Modal 400. Dust discharge rate of 100#
/min. through 25 ft. of 2" hose, or 30#/min.
through 400 ft. of 2" hose. Spcciol nozile
for wet rock dust application and Fire fighting.

EDISON R-4 ELECTRIC CAP LAMP

Miners get extra light from its
brilliant, unfailing beam. This
assures safer, easier operation of
mechanized equipment, at full ca
pacity. Built-in ruggedness keeps
the R-4 on the job, shift after shift,
year after year. Ideal for self-service
or any other distribution system.

traffic control. Also, the M-S-A HoistPhone
for dependable, coordinated voice com
munication between the hoisting engineer
and the cage crew.

. -1*

*%£4Sff
M-S-A BOLT-HOLE CLEANER. Collects dust

in drilling operations for roof bolting. This
unit is portable, efficient, practical. U.S.
Bureau of Mines approved.

OTHER MINING PRODUCTS: Dust and Gas Detecting Instruments; Clolhing; Respirators; Oxygen
Breathing Apparatus; Self-Rescuers; Gas Masks; Flame Safety lamps; First Aid Materials.

MINE SAFETY APPLIANCES COMPANY
201 North Braddock Avenue, Pittsburgh 8, Pa.

83 Branch Offices in Ihc United States,
Canada and Mexico

I I



FRANK RUSSELL & SON

Moving, Heavy Machinery & Mine Supplies

& General Trucking

WEST FRANKFORT, ILLINOIS

Night Phones
PH O N E 77 714 S 266 W

WATT
CAR &

WHEELCO
Barnesville, Ohio

PRODUCTS

ALL-STEEL MINE CARS

COMPOSITE MINE CARS

WOODEN MINE CARS

EIGHT-WHEEL MINE CARS

FOUR-WHEEL MINE CARS

DROP-BOTTOM MINE CARS

MINE PASSENGER CARS

MINE SUPPLY CARS

WHEELS—ALL TYPES

CAR REPAIR PARTS

CONVEYOR FLIGHTS

POWER DRIVEN RAIL-

BENDER & STRAIGHTENER

TIMKEN BEARINGS

FABRICATED STEEL FOR TIPPLES —SUCH AS BINS, CHUTES
AND CONVEYOR FRAMES,

STEEL STACKS.

REPRESENTATIVE: B. E. SCHONTHAL & CO. 28 E. JACKSON BLVD., CHICAGO 4, ILL.

12



INDUSTRY TESTED...

PRODUCTION PROVED

J&flpue, MINER
Featuring new and exclusive

"PATTERN CUTTING"

I It cuts more coal with less power.

2 It produces coarse cuttings and less fines.

3 It is a simple and rugged mechanical device.

4 It instantly follows any variation in the thickness of
the coal seam.

5 It is the ONLY REALLY NEWcutting tool introduced
in recent years.

3&e, -7fc*de Cfrtnpatey
Specialists in Coal Mining Equipment

CHARLEROI, PA.

13



TRADEMARK

EXPLOSIVES

DY NAM ITE

BLACK POWDER

BLASTING CAPS

ELECTRIC

BLASTING CAPS

DELAY ELECTRIC

BLASTING CAPS

SEISMOGRAPH ELECTRIC
BLASTING CAPS

OTHER BLASTING SUPPLIES

EXPLOSIVES DIVISION

Olin Mathieson Chemical Corporation
EAST ALTON, ILLINOIS

14
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CINCINNATI MINE offers c
complete line of Chains and Bits

for every type of Mining Machine

£|NCINNATI MINE offers the most complete line of CHAINS, BITS and BARS
for CONVENTIONAL or CONTINUOUS MINING MACHINES for all cutting

conditions. "CINCINNATI" is also recognized as the leader in research, design
and practical application of this equipment. This leadership is based on more
than 30 years of EXPERIENCE AND SPECIALIZATION . . . backed by highly
trained personnel with a sincere desire to better serve the Industry.

TYPE IBS . . . uled on Joy Contfnuoui
Mining Machine! where flange! are
NOT required. Chain feature! a SERIES
OF SELF CLEANING DEVICES.

DUPLEX F-TYPE TIPPED BIT. Where lulling
condition! ore favorable, it is undoubledly
the molt economical lipped bit on the morlcel.

STANDARD KERF TRIMMING CHAIN

for U!e on boring type Conlinuou!
Miner. Sturdy, rivelle!! type con.
rtruction.

CINCINNATI DUPLEX CHAIN AND BIT ii recom-
mended for maximum culling efficiency and for Ule
on all type! of culling machine!.

CINCINNATI MINE MACHINERY CO
CINCINNATI 25, OHIO
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The DRILL to SEE!

ROOF CONTROL DRILLS

There's one in
use near you!

FLETCHER Roof Control Drills are operating in mines from
New York to New Mexico, from Alabama to Wyoming,
and in most of the states in between.

HUNDREDS of mine operators
throughout the country have

found FLETCHER Roof Control

Drills superior for drilling harder
rock and installing more bolts at
lower cost.

So there's a good chance that
you'll find a nearby mine using
FLETCHER Drills. Ask to see them
working! Talk with the crew and
management! We believe that
you will be convinced that a
FLETCHER Roof Drill will do your
job best and at lowest cost.

• Jack-feed system delivers max
imum smooth thrust with quick
raise and return.

• Hydraulic lowering device lets
you drill directly from the mine
floor.

• Hydro-slide moves your drill
across the place smoothly, ac
curately and fast.

• Compact frame and third-wheel
steer makes tramming quick
and easy.

• Height range from 28 inches to
14 feet lets you select a drill
to exactly fit your mine.

• Telescoping mast gives full
stroke in varying seam condi
tions. And the new fioor-to-

roof mast gives added safety,
speed and power.

Find out NOW how you can
have these features for YOUR

mine. Write now for complete
information.

II H FLETCHER & CO p' °- Bo< 353, HUNTINGT0N 8' WEST V|RGINIA

17
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MANUFACTURERS OF MINING

MATERIALS AND EQUIPMENT

Would you like lo read a copy of O-B Haulage Ways
regularly? It is a magazine written for and sent to
8000 mine men each month, free of charge. Use the
coupon to tell us where to send your copy.

OHIO BRASS COMPANY
MANSFIELD, OHIO

I'd like to be a regular reader of O-B Haulage
Ways. Please send copies to me at this address:

Name

Title

Company

Address

City State

®iHi0MANSFIELD

19



SIMPLEX JACKS for Mines
*==e=

TIMBER JACKS

New Bevel-Geared Screw

Type No. 642 for fast op
eration. Capacity 6 tons.

Variety of
Rotating Heads

Type "P-
10'A" wide

Type "E"
8'/," wide

Type "D"
8'/," wide

for round timbers

and steel pipe

en

*i***T3*^;~

RATCHET
LOWERING

JACKS

5, 10, 15, 50, 25
and 35 tons

A ten ton model with
aluminum alloy

housing

ALSO—TRACK
(Trip Type) JACKS
Carry full capacity on toe.
Aluminum or malleable hous
ings. 9 models—15 Ions.

ANCHOR JACKS
2 and 2'/i" diameters with
throe types ol heads.

ROOF AND TIMBER
BOLTING JACKS

Screw and ratchet types.
New types utilize alumi
num alloy to reduce weight.

POST PULLERS
Ratchet lever, single and
double-acting types.

HYDRAULIC JACKS

and Pullers—3 to 100 tons

TEMPLETOH, KENLY & CO., Broadview. III. • Better, Safer Jacks Since 1899

BETTER COAL

SCREENING
BEE-ZEE ROUND ROD SCREENS

NON-BLINDING

LONGER LIFE

LIFETIME ACCURACY

LESS DOWN TIME

Abingdon Street

20

Gilesburj, Illinois



IIAV E

YOUR

COAL

TEST-

CLEANED

in the

modern

R&S

Pilot Plant

XlIIS modern R&S pilot preparation plant lets you take the guess-work
out of coal cleaning. Using a full carload sample, with full size equipment,
under actual operating conditions, it shows exactly what R&S equipment
can do for yourcoal. At the end of the process all end products arc-
analyzed by an outside, unbiased laboratory—Commercial Testingand
Engineering Co. You get their full report in writing, plus the
recommendations of R&S coal preparation specialists.

Write for your free copyof the new Pilot Plant Bulletin that tells
the full story.

ROBERTS and SCHAEFER COMPANY

ENGINEERS AND CONTRACTORS

130 North Wells Street, Chicago 6, Illinois

21



BRAD HARRISON COMPANY

4222 WARREN AVENUE

HILLSIDE, ILLINOIS

*

Manufacturers of

HEAVY DUTY

NEOPRENE MOLDED ELECTRICAL CONNECTORS

FOR

PORTABLE ELECTRIC POWER DISTRIBUTION

X

Write For Our New Catalog No. 4-57

DRILLMASTER SUPPLY AND MANUFACTURING CO., Inc.
1117 East Division Telephone 3-5481

Evansville , Indiana

Allis Chalmers Electric Motors,
Pumps, Transformers &

Kelly Springfield Tires. Tubes &
Batteries

Accessories

Air-Shooting Supplies
Conveyors, Crushers & Scales

Ken-Rad Lamps & Sylvania Lamps
Prest-O-Weld Bronze Welding Rod

& Welding Accessories
Brattice Cloth Proto Tools

Cincinnati & Milwaukee Electric
Drills & Tools

Ranite Hard Surfacing Welding
Electrodes

Crestline Plastic Pipe & Fittings Standard Tools, Drills, Taps &
Curtis Air Compressors Reamers

Coalmaster Drilling Equip. Skill Saws & Accessories

General Electric Welders, Welding
Rod & Accessories

Simplex Jacks
Union Wire Rope Drill Lines,

Amer. Steel & Wire (Tiger Brand)
Electric Cable

Industrial Paint

Allegheny Steel, Carmet Div.—
Mining Machine & Drill Bits

Slings & Accessories
Wall Rope. Manilla
Westinghouse Appliances
Wiping Rags & Waste
Fairbanks-Morse Pumps



2403.4 tons in one day

with GOODMAN CONTINUOUS BORER

1159.8 tons on day shift-1243.6 on night shift

With an 8 man crew, including roof bolters, mechanic and foreman, the
average tons per man shift was 143.7 (day) and 155.3 (night).

These production figures were obtained recently on retreat work at an
Illinois property. Mining height is 7 feet. Shuttle cars were used to take
coal produced by borer to outby transportation system.

This is the type of production that boosts profits, particularly when there
are other borer advantages.

Let us give you the full story

GOODMAN MANUFACTURING COMPANY

Halsted Street at 48th Place Chicago 9, Illinois
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SLIGO, Inc.

ESTABLISHED U ll.l) 1834

STEEL

STRUCTURALS, PLATES, SHEETS, TOOL STEEL

HOT ROLLED BARS, COLD FINISHED STEEL, PIPE

BOLTS, NUTS, RIVETS, SCREWS AND WASHERS

•

INDUSTRIAL LINES

AMES SHOVELS

BEAVER PIPE TOOLS

BLACK & DECKER TOOLS

BOSTON GEARS, SPROCKETS & CHAIN

BUFFALO BLOWERS-FORGES & DRILLS

CARBIDE TOOLS-MORSE

JACOBS CHUCKS

LENOX HACK SAW BLADES

LUFKIN TAPES & RULES

MORSE DRILLS, REAMERS, CUTTERS & TAPS

NICHOLSON FILES

NORTON GRINDING WHEELS

OSBORN BRUSHES

OSTER THREADING MACHINES

PORTER BOLT CUTTERS

REED VISES & PIPE TOOLS

SIMPLEX JACKS

SMITH WELDING EQUIPMENT
STARRETT TOOLS

TOLEDO PIPE DEVICES

VALDURA PAINTS

WILLIAMS WRENCHES

WILLSON SAFETY EQUIPMENT
YALE HOISTS & TROLLEYS

P.O. Box 171

St. Louis 3, Missouri Phone CE 1-3050
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FIRE-RESISTANT MINEHAUL BELT

\': -A. mm

.. ^lASL I p • '*-*.*-: •riflHRM jjH

:

• —-\ v>> \ •••>" •

• irfli
-

4r . •*•• "J-**-,
i

* •

•••• ' ' v • '̂ ",'::
M

and

EXCEEDS
all existing

fire-resistance
regulations

After-Flame telt

Alter-Glow Test

U. S. B. M. standard

U. S. Fire-Resistant

MineHaul Belts

4-ply. 42 01.

4-pl» Style EN

4-ply Style XM

minutes
1 2

(lame must extinguish
U.S. B. M.Standard '//////////// itself within 1 minute alter

burner has been removed.
U.S. rire-Resistanl
MineHaul Belts

4-ply. 42 or.

4-ply Style EN
4-ply Style IN

, llame extinguished itsell immedi
ately alter burner was removed!

I I
no aller-giow within 3 minutes
after burner has been removed.

////////////////////////////A

no after-glowafter just 36 secondsI

no afterglow after just 24 seconds I

no after-glow at all! I |

Comparison of

U. S. Fire-Resistant
MineHaul Belts

with standards as sot forth
in United Statos Bureau of

Mines Schedule 28

•as tested in United Slates Rubber Company laboratories
in accordance with Bureau of Mines test specifications.

Mechanical Goods Division

United States Rubber
sju never '*-'- before, v- \ U.S ; i 11 i Est : i Halt, Rockefeller Center, N.Y,
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/ *^stinghouse
NSW! / STANDARDIZED

'PORTABLE

SWITCHHOUSES

PROVIDE

PROVIDE

. . . Ground-Fault Protec-
mtii^ lion for Open-Pit Mines

. . . Maximum Safety to
Operating Personnel

. . . Overload Protection

to Shovels and Pumps
^2>'.;.<r^

fg| you can be sure ... if itsVVestintfhouse

MINE CAR HITCHINGS

Heavy Duty Trolley Sliders

Tension Type Trolley Nips

TROLLEY LINE MATERIAL

REDIPT BOLTS

DUQUESNE
MINE SUPPLY COMPANY

-PITTSBURGH-

26



D R A VO atyourservice/
Whether it's sinking a new shaft or hauling coal by water,
heating a mine building or installing a pump house, Dravo
Corporation offers you these services or products . . . and
many more . . . for every type of mining installation.

Docks, locks and dams

The Mining Industry has relied
on Dravo Corporation for more
than 60 years for a variety of
products and services. Complete
information may be had on
request.

27

Shotls

AND • • • Boiler and power
plants . . . bridge sub-struc
tures ... crane cab coolers ...

open steel flooring . . . pipe
prefabrication and erection.

DRAVO
CORPORATION
NEVILLE ISLAND, PITTSBURGH 25. PA.

PHILADELPHIA • CLEVELAND

WILMINGTON • NEW YORK



C. F. GHARST SUPPLY

COMPANY
550 North 9th Street

Terre Haute, Indiana

Telephone Crawford 6733

We carry a large stock of the following items:

BELTING:

—Rubber Conveyor, Elevator, Transmission,
& Vee Belts.

BELTING:

— Single & Double Leather.

RUBBER HOSE:

—Air, Brewers, Creamery, Fire, Garden,
Gasoline, Hydraulic, Steam, Welding. Water,
Suction & Discharge.

RUBBER COVERED WIRE:
— Mining Machine, & Power Cables.

PACKING:

— Rod, Steam & Sheet.

WIRE ROPE:

— Rope Clamps & Fittings.

ROOF BOLTS:

— Shells, Plates & Mine Ties.

BELT VULCANIZING:
—We have our own vulcanizing equipment
and trained expert to do quick service on
belt splicing and repair work in the field.
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76-CM Colmo! for

67" to 96" veins

for continuous mining

in high or low vein coal,

76-AM Colmol for
38" to 60" veins

the JEFFREY COLMOL®

(PATENTED)

tons per man-shift in high veins.
The Colmol is economical

because it lowers cost-per-ton
figures. It is powerful and sturdy
for long trouble-free runs and
minimum downtime.

The Colmol is safe because it
eliminates explosives, provides cen
tralized controls in a protected posi
tion for operator 20 feet from face.

High production, economy, safety
—the formula for successful opera
tion of tomorrow's mines. The
Colmol gives all three... is proving
its superiority with tonnage records
in today's mines.

The Colmol is a big producer
because it advances with minimum
maneuvering. Up to 80 tons per
man-shift in low coal; up to 100

Write for Leaflet 023 describing

76-CM Colmol for high veins
and Leaflet 921 describing 76-
AM Colmol for low vein coal. MINING • CONVEYING • PROCESSING EQUIPMENT

TRANSMISSION MACHINERY . CONTRACT MANUFACTURING
THE JEFFREY MANUFACTURING COMPANY • COLUMBUS 16, OHIO
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The Original ROLLING RING CRUSHER

MEETS THE DEMANDS of the

COAL INDUSTRY

*

Capacities 1 Ton to 600 Tons per Hour

Model 15 x 9 American Samplo
Crusher, for capacities up to 2,000
lbs. per hour. For larger capacities,
we recommend tho American "13"
Series (capacities up to 6 tons per
hour). Also available with new
Sampling Hopper.

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.

Tho "S" type crusher for reducing
efficiently R. O. M. or lump to
screenings in one operation. These
crushers were dcsignod to give
constant and continuous
tion.

opera-

Our engineers will welcome the opportunity to discuss the
detailed mechanics of these units. Put your reduction problems

up to us.

Write For Laboratory Bulletin

AMERICAN PULVERIZER COMPANY
1248 Macklind Ave. St. Louis 10, Missouri
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JOY MECHANIZED MINING
EQUIPMENT INCREASES TONNAGE-

REDUCES COSTS

CONTINUOUS MINING EQUIPMENT
JOY Continuous Miners are built in three
models—the 5-CM for low coal, l-CM
for seams 52" and higher, and the Joy

~*a&sZ*V^-GXltm3Sitt

MOBILE CUTTERS

Built in three sizes for high, medium
and low coal, these rugged trackless
machines can make cuts anywhere in
the face and stay ahead of any loader.

LOADERS

JOY builds Loaders to suit every
mining condition. Illustrated, the
20-BU, a heavy-duty machine only
24" overall in height, but with a
capacity up to 8 tons per minute
in thin-seam operation.

Write for Bulletins, or

Twin Borer for full-face operation in 6 to
8-ft. coal. All are rugged, liexible units,
field-improved to give you the lowest
possible cost per ton, especially when
teamed with the Joy Extensible Belt Con

veyor for continuous haulage.

SHUTTLE CARS

Available in sizes for all seams, either
battery-powered or with hydraulic cable
reel, and with fixed high or low, or
hydraulic adjustable elevating discharge.
Below, the 2fi"-high 8-SC.

fi-^p"* -JOT
A

JOY MANUFACTURING COMPANY
General Offices: OLIVER BLDG.

PITTSBURGH, PA.

In Canodo: Joy Manufacturing Company
(Canada) Limited, Gall, Ontario
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KOL-GLO
The first and only real improvement in Coal Sprat-

Oil in years. Eliminates discoloration.

Blended and sold only by

CENTRALIA PETROLEUM COMPANY

*

DE DUSTING WAX
for

That "Special" Coal

ANTI-FREEZE OIL
We can supply any viscosity oil to suit your

particular requirements.

24-hour service by transport truck

or

Shipped promptly by rail.

CENTRALIA PETROLEUM COMPANY

Box 506 Phone 5645
CENTRALIA, ILLINOIS

FRANK J- PHEE HARRY M. JOHNS
MUNN BANKS
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Select your Wire Rope from this
APPROVED LIST
These ropes iried 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 from
MaCwhyte Company or a Macwhyte distributor.

MANUFACTURED BY MACWHYTE COMPANY
KENOSHA. WISCONSIN. MFRS. OF WIRE. WIRE ROPE. AND BRAIDED WIRE ROPE SLINGS

USE

Shaft Hoists

Incline or Slope Hoists

Mining Machines and Loaders

Stripping and Loading,
Shovels

Stripping
Draglines

Shaft Sinking

Blast Hole Drilling

Car Pullers

Scraper Loaders, Tuggers and
Slushers

ROPE DESCRIPTION

6x25 Filler Wire. 6x21 Filler Wire; PRE-
formed Monarch Whyte Strand with Fiber
Core

6x19 Scale, 6x21 Filler Wire, 6x7; PRE-
formed Monarch Whyte Strand with Fiber
Core

6x36 Warrington Seale PREformed Monarch
Whyte Strand with Fiber Core or with 1WRC

6x25 Filler Wire, 6x41 Filler Wire; Lang Lay
PREformed Monarch Whyte Strand with
IWRC

6x21 Filler Wire, 6x25 Filler Wire; Lang Lay
PREformed Monarch Whyte Strand with
IWRC

18x7 Non-Rotating "Kilindo" PREformed
Monarch Whyte Strand

6x21 Filler Wire "Hilastic" Mild Plow Steel
Drilling Line
6x7 Mild Plow Steel Sand Line

6x25 Filler Wire, 6x19 Seale; PREformed
Monarch Whyte Strand with IWRC

6x19 Seale. 6x25 Filler Wire; PREformed
Monarch Whyte Strand with IWRC

Use MACWHYTE PREformed Internally Lubricated WIRE ROPE.

MACWHYTE COMPANY
Main Office and Works—KENOSHA, WISCONSIN

CHICAGO OFFICE—228 SOUTH DESPLAINES STREET
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R-J
BEARINGS CORPORATION

PHONE

MISSION 7-3605

2145 HAMPTON

ST. LOUIS 10, MISSOURI

Bearing Specialists - Power Transmission Equipment

BALL AND ROLLER BEARINGS

BRONZE BARS AND BUSHINGS

V-BELTS • ROLLER CHAIN

SPEED REDUCERS • FLEXIBLE COUPLINGS

OIL SEALS

RED TOP PAD

MULTIFLEX BRUSHES
A Red Top Neoprene Pad holds multiple brush units
together, giving reduced vibration and reduced circu
lating current.—

Allows Greater Brush Flexibility to eliminate uneven
brush wear and improves brush life.—

Brushes are concaved and need not be cut down to fit
the cummutator.—

Result — Reduces costly Motor and Generator Down
Time and Lowers Operating Costs.

HELWIG COMPANY
2544 N. 30TH STREET MILWAUKEE 10. WISCONSIN
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The New

CONCENCO "77"

Diagonal-Deck

Coal Washing Table Doubles Capacity

Here is a revolutionary concept einl>odying twin
DIAGONAL-DECK' construction in floating sus
pension. All the advantages ol the famous DIAG
ONAL-DECK Table are duplicated on each of the
'"77V twin decks. Ill addition, the decks ill floating
suspension arc actuated by a single head motion
that operates quietly and smoothly with power
consumption ol less than ;t Il.l'.

The SuperDuty DIAGONAL-DECK Tabic contin
ues to lead the held where single deck tables arc
required.

CONCENCO FEED DISTRIHUTORS-Thc Con-
cenco Revolving leeil Distributor is used wherever
equal distribution of feed to batteries of tables
or other machines i- desired. I his heavily
fabricated, all steel distributor operates with
a 1 H.I', motor.

LEAHY SCREENS-Thc New Model E Leahy*
No-Blind Vibrating Sen-en has no equal in line
mesh screening—recovery ol heavy media—de-
sanding. Leahy screens are built in . . . open,
totally enclosed or dust proof tvpes with single
or double surface.

Now available for FIcxElcx* integrated street)
jacket heating for high capacity and efficiency in
screening damp coal at line meshes.

CONCENCO SPRAY NOZZLES-These handy noz
zles are simple, flexible and economical. All you
do is drill holes, (lamp on and get results. They
can he definitely aligned lot washing, sluicing or
spraying according to the need. They are removed
or replaced in a moment's time.
CONCENCO SUPERSORTER—The Conceneo Sit
perSorter is a multiple tell giant classifier for the
hydraulic classification ol coal table feeds and the
(leaning of coal.
• Trade Marks Registered

PREPARATION

EQUIPMENT

Patents Pending

PRODUCTS

The Deister Concentrator Company, Inc.
The ORIGINAL Deister Company

INCORPORATED 1906

927 GLASGOW AVENUE FORT WAYNE, INDIANA

Spray Nozzles—Duplex Washing Tables—Leahy Screens—Constriction Plate Classifiers

35



LINK-BELT offers one source...

components or complete plants
for modern coal preparation

T"e up-to-date plum pictured
above is one example of Link-

Bell'sability to completely design,
equip, and erect coal preparation
facilities. With over 60 years'
experience and a complete line
of components, we are in a
unique position to fulfill all your
needs. And. as a "single-source"
I.ink-licit will accept full respon
sibility for the satisfactory per
formance of the plant.

If there is need for moderniz
ing your present installation,
I.ink-Iielt can supply you with
components engineered to bring
new efficiency to your operation.

Take advantage of this expe
rience by calling your nearest
I.ink-Belt office for an obliga
tion-free analysis of your speci
fic needs. Ask for "Link-Belt's
new coal preparation Book 2655.

LINK BELT
C0«l MfnUUIMN «N0 HtNDIINC lOUIfMINI

UNK-BELT COMPANY: Chicagol.NK-BEir COMPANY: Chicago •). Birmingham ?. Cleveland 20. Denver 2
Perron 4.Huntington 9, \V. Va.. Indianapolis 6. Kansas Ciry 8, Mo.
Louisville 2. Pittsburgh 15. Seattle (. St. Louis 1. Scarboro (Toronto Is)

Springs (South Africa!.
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ROLLING

UP

RECORDS!

^AD ~JtR

For further
information, just
ask your QCf
representative.

QCf Chilled Tread Car Wheels roll up records of long,

long service life...delivering proven economy in mine car

service. Chill-hardened tread gives extra abrasion-resistance
and wcarability. Gray iron center cuts mounting costs,

reduces vibration and effects of stress concentration.

AMERICAN CAR AND FOUNDRY

Division of QC f Industries, Incorporated, 30 Church Street, New York 8, N. Y.

Sales Ojjiccs: New York • Chicago • St. Louis • Cleveland • Washington •
Philadelphia • San Francisco • Berwick, Pa. • Huntington. W.Va. • Plants:

Berwick. Pa. • St. Louis, Mo. • Huntington, W. Va.
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KLEIN ARMATURE WORKS

Rewinders and Rebuilders of Electrical Equipment

Manufacturers of

Armature and Field Coils, Brushes and Bearings

Armature and Machine Shafts

DIAL 7151

Fiq. 4700
Vortical

Turbino Pump

CENTRALIA, ILL.

DEMING MINE PUMPS
Throughout the world the Doming Mine Pumps are famous

for their efficient, economical operation under severe conditions
and for continuous performance at low cost. A complete line
of Doming Mine Pumps, including centrifugal, turbine, and
horizontal piston types, are available in sizes and capacities
to meet practically all pumping requirements.

Split Caso
Contrilugal Pump

Fig. 1896
"Oil-Rite" Doubio-Acting

Mino Gathering Pump

DISTRIBUTED BY

COLUMBIA PIPE & SUPPLY Co.
1120 West Pershing Road CHICAGO 9, ILL.

THE DEMING COMPANY SALEM, OHIO
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Immediate local delivery on full
line of CARBOLOY Mining Tools

CEMENTED CARBIDE

Cut inventories and tool-cost-per-ton with "ofl-
the-shelf" delivery of Carboloy cemented car

bide Mining Tools. Your local Authorized Carboloy
Mining Tool Distributor hits the correct tool,
immediately available, to answer your every need.

All Carboloy Mining Tools are mine-designed,
mine-tested, mine-proved; will substantially cut
your costs per mined ton by reducing tool break
age, increasing tool life. Metallurgical Products
Department o\ General Electric Company, 11125-A,
E. 8 Mile Drive, Detroit 32, Mich.

ALA. Birmingham 2
Shook & Fletcher Supply Co.

C010. Denver 17
Mine & Smelter Supply Co.

III. Mt. Vernon
Central Mine Supply Co.

IND. Terre Haute
The Mine Supply Co., Inc.

KY. Harlon
Kentucky Mine Supply Co., Inc.
Lothair
Speck-Cornet Distributors, Inc.
Madisonville

Central Mine Supply Co.
Paintsville
Farmers Supply Co.
Pikeville

Big Sandy Electric & Supply Co., Inc.
N.Y. Buffalo 23

Austin Ford Logan, Inc.
OHIO Cambridge

Cambridge Machine & Supply Co.
Steubenville

Voto Manufacturers Sales Co., Inc.
ORE. Portland

J. E. Haseltine & Co.
PA. Charloroi

Lee Supply Co.
Pittsburgh
General Electric Supply Co.
Washington
Fairmont Supply Co.

TENN. Knoxville
Crowell Engineering & Soles Co.
W J. Savage Co.

TEXAS ElPa.o
Mine & Smelter Supply Co.

UTAH Salt Lake City 1
Mine & Smelter Supply Co.

VA. Andovcr
Central Supply Co. of Va., Inc.
McClurc

Erwin Supply & Hardware Co., Inc.
W. VA. Bluefield

Bluefield Supply Co.
Rish Equipment Co.
Charleston
Rish Equipment Co.
Clarksburg
Rish Equipment Co.
Fairmont
Fairmont Supply Co.
Montgomery
Marathon Coal Bit Co.
Ravenswood
Fairmont Supply Co.
Shinniton
Erwin Supply Co.

CEMENTED C A ft O l O E S

GENERAL© ELECTRIC
39

Full Radius Bit

Chisel Point Bit

(light and Medium Duty)

Chisel Point Bit (Heavy Duty)

Rcof BlSolid Insert

Rooi Bit-Auger Type



OUR THIRTY-NINTH YEAR

of MAKING and HANDLING

THE BEST IN MINING EQUIPMENT
Manufacturers

Trolley Wheels Bron/e & Aluminum Castings
Locomotive, Machine and Loader Parts Rebuilding
Locomotive Bearings Mining Machine Bearings
Journal Boxes Steel Castings
Caterpillar Chains Rebuilt Metallizing All Types

Armature Rewinding and Motor Rebuilding
Silicone Class "H" Service

Dy-Namic Balancing
•iO To 3000 Lbs., 5-Ft. Dia. — 10 Ft. Long

Automatic Locomotive Tire Rebuilding
Heavy Machine Work — Flydraulic Pressing

•

Distributors

American Brake Shoe Co Brake Shoes
Diamond Chain Mfg. Co Roller Chains anil Sprockets
Rome Cable Co MM. and Loco Cable
Ohio Carbon Co Carbon Brushes
Penna. Electric Coil Corp Armature and Field Coils
Pittsburgh Gear Co Gears - Pinions - Sprockets
Mosebach Flee, and Supply Co Railbonds
Standard Steel Co .' New Steel Loco Tires
Rockbestos Corp A. V. C. Cable
Union Spring and Mfg. Co Coil and Leaf Springs
S. K. Wellman Co Velvetouch Products

•

CERTIFIED SERVICE SHOP FOR:

Allis Chalmers - Master Elec. - Hoover Co. - Lima Elec.
Fairbanks-Morse - Peerless Elec. - Electro Dynamic

Reliance Elec. & Engineering Co. and
Jeffery Mfg. Co.

•

Evansville Electric &

Manufacturing Co.
600-620 W. Eichel Ave. Evansville 7, Ind.

Phones HArrison 3-4283 — 3-4284



HAMILTON PYROPRENE BELTING

Engineered and tested for service underground. Gives

you lowest cost per ton.

• Fire resistant • Neoprene cover • Resists severe impact •
Unusual flexibility • Troughs easily - Resists gouging - Resists
oxidation • Oil resistant • MTdew-proof; won't rot • Excellent

for long or short hauls; also slopes • Runs true on idlers
• Unaffected by mine acids or alkalies.

Send us your conveyor problems. We welcome the oppor
tunity of proving that Hamilton PYROPRENE Belting will
lower your costs and provide fire resistant protection.

Write, wire or phone for more details of Hamilton service.

•Accvptonce dciignolion: "PRE RESISTANT, U.S.B.M. No. 28-7
Jon. 27, 1956"

MANUFACTURING CORPORATION • Trenton 3. N. J.
A Dlvlalon of Acmo-Hamllton Manufacturing Corporation

ATLANTA • CHICAGO • HOUSTON • PITTSBURGH • INDIANAPOLIS • LOS ANGELES-NEW YORK-SAN FRANCISCO
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Compliments of

PATTIN MANUFACTURING

CO.
MARIETTA, OHIO

Manufacturers of

MINE ROOF BOLTS

and

the famous

STYLE "D"

DOUBLE EXPANSION

SHELLS

for

ROOF BOLTING
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LOADS OF SATISFACTION

[| HBO s'J!),v_ _—|

...... ,,...,..

•f

NO-KOL-DUST

NO-KOL-DUST
IS:

COAL TREATING OIL

The "Tailor Made" Low Cold Test

Oil to suit INDIVIDUAL REQUIREMENTS

We can furnish ANY VISCOSITY from

100 @ 100 S. U. to 5000 @ 100 S. U.

ft)—Recognized and approved by the leading coal companies and
equipment manufacturers.

(2)—Made strictly from Smackover Crude and is always uniform.

(3)—The high viscosity grades cling to the outer surfaces of
porous coal and hold down the float dust.

(4)—Renders the coal practically impervious to water and seals
in the inherent moisture.

.5)—EXCEPTIONALLY SWEET ODOR!

Prompt shipment in t.mk car lots from otir on n
refinery nt Smnckover, Ark.

— WRITE TODAY FOR PRICES F. O. R. YOUR MINE —

•> henryh. nnnpp COMPANY «
REFINERS

36 So. Wabash Ave.

Chicago, Illinois

CROSS PETROLEUM

Telephone:

DEorborn 2-7057
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BERTRAND P. TRACY COMPANY
Manufacturers

919 Fulton Street Pittsburgh 33, Pennsylvania

TRACY "HUMMINGBIRD" CUTTER CHAIN
The "8" Point Chain

TRACY CUTTER BARS

•

TRACY GEARS AND PINIONS

REPLACEMENT PARTS BY TRACY FOR JOY
CUTTERS, LOADERS AND SHUTTLE CARS

A. R. WEST

District Safes Manager
Du Quoin, III. Phone 2-3700

Elevators

TIPPLE MACHINERY
Ask for New Catalogues

No. 60-E — Carpullers & Retarders
No. 60-B — Chain Conveyors
No. 60-C — Gen'l Machinery
No. 70 —Chains - Buckets

WEBSTER
MANUFACTURING, INC.
TIFFIN, OHIO

Offices: 53 W. Jackson Blvd., Chicago, III.
Cleveland — Atlanta — Pittsburgh — Philadelphia — Kansas
City — Cincinnati — Detroit — Buffalo — New York — Dallas

a



NON-EXPLOSIVE MINING METHOD

can cut your
mining costs

Check the advantages of ALRDGX :

Reduces degradation —no shattered coal to break up in
shipment. Users get the coal size they order—a quality
feature that boosts sales.

Produces less fines by gently dislodging coal from working face.
Cleaning costs are greatly reduced because coarse coal is
easier and quicker to wash than fines.

Rolls coal outward into a loose easy-to-handle pile. This means
faster loading and less wear and maintenance on
mechanical equipment.

Easier on "tender" roofs because there is no shattering
explosion. Timbering and bolting costs are reduced to
a minimum — mine roof remains safe.

• Wfile today lot lull inlormalion on Airdox. Ask lor free survey.

CARDOX CORPORATION . 307 n. Michigan . Chicago 1. iuinois
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HOLMES MINING EQUIPMENT

• CAGES
• SHEAVES ^ cOAL CRUSHERS
. COAL DRYERS
• LOWERING SPjRfAaLRSRETARDERond PULLERS
• VIBRATING and SHAR
. CUSTOM BU1W MACHINERY
: Saw outy conveyors

ROBERT HOLMES & BROS., Inc.
Department F-S

Danville, Illinois

YOU HAVE THE SAFEST WITH

COLUMBIA
ROCK DUST

because:

• Columbia Rock Dust has the lowest
silica content of any rock dust produced
in Illinois.

• Columbia Rock Dust exceeds all qual
ity requirements specified by the U. S.
Government and by the Dept. of Mines
and Minerals of the State of Illinois. Pro
duced at Valmeyer, Illinois.

"Boy Columbia ... Be Sure of the Best"

COLUMBIA QUARRY CO.
Producers of Industrial and Agricultural Stone

1007 Washington Ave. MAin 1-4250 St. Louis 1, Mo.
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PROX introduces...

NEW

PROX 57 TRIMMER CHAIN
Only trim chain on the market engineered and designed for
the modern HIGH POWERED, HIGH PRODUCTION

CONTINUOUS AUGER-CHAIN MINER

I' l JOHNSOH
V.M.it .,'* II
•mid. «,
-mid II

Consult
ROB! A IMOMR
Hot«l Midno-

M,di:o«».tlr A,

LARGER JOURNAL PINS ... UNUSUAL STRENGTH

This new, high-powered, high producing Prox trimmer
chain features new pins that are 1-1/16" in diameter
— greater bearing surface - - and more than TWICE
as strong as competitive chains.

COMPLETELY DROP FORGED

Saves management time and money . ..
increases profits.

QUICK KNOCK-DOWN

New, extra efficient Prox trimmer chain
is longer lasting.

LARGE RIB CONNECTORS

They assure safer, more lasting use.

your nearest PROX SAIES REPRESENTATIVE for complete information:
........ ..mrmttBt.rn 'RANK MI MM011'SQtt t I fQSU* CHARUStON IL(CT»lCAl RICHARD V

POBjiW! SUPPLY CO ?JOikP*i-0
Unmtom. *"» Ch»fi«t»c.w v» wheeze «*
OneveS-SKl " : •"• "•

ILSON W|N( SUPPLY CO
i,e 40? So M»n St
i Co'KtiJ h M.

IgieOaS J13*

47
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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 or Phone for Quotations

CHICAGO PERFORATING CO.
Virginia 7-6757

2445 W. 24th PL, Chicago 8, I1L

BEARINGS
BALL ROLLER

POWER TRANSMISSION EQUIPMENT

Authorized Stock-Carrying Factory Distributors

NEW DEPARTURE SKE HYATT
ROLLWAY MRC TIMKEN
SHAFER SEALMASTER NORMA
FAFNIR COOPER DODGE-TIM KEN

Bronze Bushings and Bars
Oil and Grease Seals

Pillow Blocks

GATES V-Belt Drives WHITNEY Loader Chain
JEFFREY Conveyor Chain O. T. C. Tools
TRUARC Retaining Rings LUBRIKO Bearing Greases
BOSTON Gear Products REEVES Drives

ILLINOIS BEARING COMPANY
DECATUR • 2728 N. Main St. • Phone 3-3471

PEORIA • 210 E. State St. • Phone 4-3106

Serving the Central Illinois Coal fields

•18



Keep The Petter

Blue Book Handy

For Ready Reference

1150 Pages of Mining

And Electrical Supplies

And Equipment. Each

Of Your Key Men Should

Have a Copy

Please Ask For Needed Copies

HENRY A. PETTER SUPPLY CO.
PADUCAH, KY.

Since 1890
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ENSIGN MINING EQUIPMENT

Bulletin 5390 Startor - Typo 2R - 230 Volt DC
2 Points Acceleration with fiold rheostat

Power Distribution Boxes —A. C. and D. C.

Magnetic Mine Starters —A. C. and D. C.

Ensign Rail Bonds

Explosion Tested Push Buttons Mine Cable Racks

Ensigneer Safety Belt Control

Trolley Guard Supports

ENSIGN ELECTRIC & MANUFACTURING CO.
HUNTINGTON, W. VA.

District Sales Agent

B. E. SCHONTHAL & CO., INC.

28 East Jackson Boulevard

Chicago 4, Illinois
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BEARINGS
AND

TRANSMISSION APPLIANCES

Authorized Stock-Carrying Factory Distributors

SKF ROLLWAY MRC

HYATT TIMKEN SHAFER

NEW DEPARTURE FAFNIR DODGE-TIMKEN

NORMA COOPER SEALMASTER

Ball and Roller Bearing

Motor End Bell

Changeovers

Oil and Grease Seals

Bunting Bronze Bushings

Stonewall Babbitt

Lubriko Bearing Greases Ball Bearings Reground
Special Bearings Made To Order

TRUARC Retaining Rings

The largest and most complete stock of coal mine
sizes in the Middle West

BERRY BEARING COMPANY
2633 MICHIGAN AVENUE DAnube 6-6800 CHICAGO 16

Complete Bearing Service
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Automotive Ignition Company
AUTHORIZED PARTS & SERVICE

ELECTRICAL CARBURETORS MAGNETO

FILTERS BATTERIES SMALL ENGINES

We maintain complete electrical service on

Automotive and Industrial equipment.

•

418 N. FRANKLIN STREET PEORIA, ILL.

BEARINGS SERVICE COMPANY
EVANSVIUE, IND. • 1607 S. Kentucky Ave. • Phono 5-9095

MARION, ILL. • 111S. Market St. • Phone 184

MADISONVIILE, KY. • 57 W. Center St. • Phono TAylor 1-6576

Authorized Stock-Carrying Factory Distributors

SKF TIMKEN HYATT

MRC NEW DEPARTURE NORMA

DODGE-TIMKEN SHARER ROLLWAY

FAFNIR COOPER SEALMASTER

BOSTON Gear Products

FALK Reducers WHITNEY Loader Chain

GATES V-Belt Drives JEFFREY Conveyor Chain
Twin Disc REEVES Drives

Bronze Bushings and Bars
Oil and Grease Seals

LUBRIKO Bearing Greases
Pillow Blocks

Serving the Southern Illinois, Southern Indiana and
Western Kentucky Coal Fields

Complete Mine Stocks at all points



Boiler Tubes

Copper Ferrules

Pipe

Valves

Fittings

Steam Specialties

Seamless Steel Tubing

Plastic Pipe

CHICAGO TUBE & IRON CO.

2531 W. 48th Street

CHICAGO 32, ILLINOIS
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5'xlO', two surface

TY-ROCK SCREENS for -»-»**.

WET, DRY SCREENING AND DE-WATERING

HIGH TONNAGE CAPACITY • DEPENDABILITY

Also manufacturers of Woven Wire Screens and Testing Sieve Equipment

THE W. S. TYLER COMPANY * CLEVELAND 14, OHIO

Coils for

Rotating
Electrical Equipment

Engineered and Built by

i 11 c r •

I I D f 1 I

c A I

C N I

COLUMBUS 16, OHIO, U. S. A.

cits or 11 i c 111c a t

• iNC or IOIAIING
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Why you should use
Du Pont Iron Wire Caps

They're more economical than copper wires.

White plastic Insulation is easier to see In
coal.

Exclusive safety features: rubber plug clo
sures, shielded shunts.

Wires may be removed from coal by mag

netic separators.

Available in nine standard lengths ranging
from four to twenty feet.

E. I. DU PONT DE NEMOURS & CO. (INC.)

EXPLOSIVES DEPARTMENT

WILMINGTON 98. DELAWARE

DU PONT

Blasting Supplies and Accessories
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CHASE

WELDING SUPPLY CO

:„„„„"'Serving You Is Our Business

SUPPLIES AND EQUIPMENT

for

ELECTRIC AND OXY-ACETYLENE WELDING

Benton, Illinois

for sizing, washing,

dewatering, screening or filtering

WEDGE WIRE KLEENSLOT

Preparation Screens

Custom manufactured to your specifications.
Designed and applied to provide continuing
accuracy and long life. Furnished in prac
tically all types of metals. Available in
standard or special shapes and designs—
with or without guard bars. Unique *IFA
assembly (patent applied for) assures non-
blinding, non-clogging performance.

for additional information write

WEDOE WIRE CORPORATION xA
Wellington, Ohio

independent flexing action.

Telephone 84421



MINE ROCK DUST

• Uniform Quality

• Prompt Shipment

Produced from an

extensivedeposit of limestone that is

exceptional in its purity.

Quarried from an underground mine, eliminating

all possibility of foreign contamination.

MISSISSIPPI LIME COMPANY
ALTON, ILLINOIS
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PEORIA TRACTOR & EQUIPMENT CO.
2319 E. WAR MEMORIAL DRIVE PEORIA 3. ILLINOIS

TELEPHONE 2-5485

Safes, Service and Parts Distributors for

ATHEY -TRAILER WAGONS

-TRACTOR LOADERS

BRODERICK & BASCOM -WIRE ROPE

CATERPILLAR

HYSTER

MARTIN

ULRICH

DIESEL

-ENGINES

-TRACTORS

-MOTOR GRADERS

-ELECTRIC SETS

-EARTHMOVING EQUIPMENT

-WINCHES

-CRANES

-TRAILERS

-DOMOR LOADERS
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BF Goodrich

ROCK SERVICE

B.F.Goodrich

UNIVERSAL

TREAD

• FOR SHUTTLE CARS

• FOR OFF-THE-ROAD

VEHICLES

Quality •Service • Price

DU QUOIN TIRE MART
DU QUOIN, ILLINOIS * CANTON, ILLINOIS
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^ILfe
ELECTRIC

GILES

ARMATURE AND ELECTRIC WORKS, INC.

MARION. ILLINOIS

PHONE 681-682

MANUFACTURERS OF ALL TYPES ELECTRICAL COILS

ARMATURE REWINDING — ELECTRIC MOTOR REBUILDING

METALLIZING — WELDING

COMPLETE MACHINE SHOP SERVICE

P & H WELDER AND ELECTRODE DISTRIBUTORS

ALLIS-CHALMERS CERTIFIED SALES AND SERVICE

LICENSED EPOXYLITE DISTRIBUTORS
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CHAINS
ROLLER — SILENT — MALLEABLE — STEEL

SPECIAL HEAVY DUTY CHAINS — CONVEYOR CHAINS

SPROCKETS

STOCK • SPECIAL • MADE TO ORDER

M O nroe 6-15 0 0

POWER TRANSMISSION EQUIPMENT CO.

1245 WEST FULTON STREET

CHICAGO 7, ILLINOIS

prris monufncTURinG comPAnv

PARIS, ILLINOIS

*

PARMANCO VERTICAL DRILLS

PARMANCO HORIZONTAL DRILLS

*

Four New Models for 1958

Submit Your Drilling Problems To Us
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COAL OPERATORS WHO KNOW INSIST ON

GOODYEAR
INDUSTRIAL RUBBER PRODUCTS

The Longest Slope Belts in Illinois are

Goodyear Made Products

Goodyear Steel Cable and Rayon Carcass Slope Belts

Goodyear Heavy Duty Nylon Fill—Rayon—and Cotton

Carcass Underground Belting

All Guaranteed Mildew Proof —A Goodyear First

*

Large stocks of

Goodyear Conveyor Belting—Water Discharge—Suction—Air

and Hose of all Types in our St. Louis Warehouse

For Immediate Shipment

Goodyear Steel Cable-Hy-T-and E. C. Cord V-Belt Stocks

and Latest Matching Equipment for Precision Matching

Plus Worthington V-Belt Pulleys

*

ELECTRIC BELT SPLICING - FIELD & SHOP SERVICE

OBERJUERGE RUBBER DISTRIBUTING COMPANY, INC.
Northwest Corner 3rd & Walnut Sis.

ST. LOUIS 2, MISSOURI
GArfield 1-0180

Near the Mississippi Riverfront
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W. M. HALES COMPANY

K&2

A RELIABLE SOURCE . . . SINCE 1916

FOR MINING, CONTRACTOR & INDUSTRIAL

EQUIPMENT

REPAIRS AND SUPPLIES

•

OFFICES & WAREHOUSES

Hilisboro, III., West Frankfort, III., Madisonville, Ky.

•

MAIN OFFICE & FACTORY

700 Commerce St. Danville, III.

PHONE 2398

m*
It

Idattifo <f6ttn (fad
cwtd

'patted Scatten *7#^A

Fraser
*%|S|kP

Ask Fordetails on your individual
use of this modern development
in the merchandising of coal.

LABEL COMPANY -'J .' SOUIH FIDUAl SIIIII. CHICAGO S. IlllNOtS
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The Right Pick
important. That applies to choice

of trailing cords and cables,

too. Be guided by the fact that

veteran mine-men prefer TIREX.

This expertly engineered cable,

newly improved for greater

flexibility, has cured-in-lead

Neoprene Armor that resists

abrasion, oil, heat and water...

gives maximum wear.

SIMPLEX WIRE & CABLE CO.,

79 Sidney Street.

Cambridge 39, Mass.
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STORAGE BATTERY LOCOMOTIVES
18" TO 56" TRACK GAUGE—1 «/a TO 15 TON

GREENSBURG "MONITOR"

Double knee-action; better trackability. Float
ing power; lest power consumption. Quick
acting footbrake—essential for quick stopping,
especially behind loading machines. Brake
shoes that follow wheels (due to knee-action).
Adjustable Timken Bearings throughout.

Huskiest transmission In any storage battery
locomotive. Oil-tight; leakproof. Use regular
auto oil; change every 6 months. Strong.
Simple design. Low maintenance cost. Backed
by over 25 years of experience with Storage
Battery locomotives.

All Grccnsburg Locomotives are CUSTOM-BUILT to your requirements

THE GREENSBURG MACHINE CO.

107 Stanton St. GREENSBURG, PA.

MINEWELD COMPANY
DIV.

RASCO, INC.

"FAMOUS FOR SERVICE"

Welding Equipment &Supplies
OXYGEN

ACETYLENE

CARBIDE

SHOVELS

OXY-ACETYLENE EQUIPMENT ARC WELDERS
OXY-ACETY. CUTTING MACHINES ELECTRODES

WELDING RODS & FLUXES ACCESSORIES

GRINDING WHEELS

MINING MACHINE CABLES
INDUSTRIAL GOGGLES

HOME OFFICE

4565 DE TONTY STREET • ST. LOUIS 10, MISSOURI

BRANCH OFFICES 5 WAREHOUSES

MARION. ILLINOIS MEXICO. MO.
CAPE GIRARDEAU. MO.

LEXINGTON, KY.

MT. VERNON. ILL.
MATTOON. ILLINOIS

EVANSVILLE. INDIANA LOUISVILLE, KY.

MAPAVILLE. MISSOURI
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Roof Bolting Mokes o Better Mine
You make any mine better, safer, more productive, when you
put in roof bolts to replace old-fashioned roof supports. This
is because roof bolts consolidate strata into a single-unit thick
beam, promoting safety, ami helping to increase production.

Described here are four types of Bethlehem roof bolts, any
one of which will be helpful in obtaining these better, safer
operating conditions.

SQUARE-HEAD BOLTS Made in three types: (1) a V\ in. carbon-
type bolt having typical breaking load of 24,000 lb; (2) a
5s i"- high-strength bolt, having same breaking load, and
(3) a 7s in. high-strength bolt with typical breaking load
of -15,000 lb. All three types are used with expansion shells.

SLOTTED BOLT A 1-in. bolt, with a centered, forged slot. No
metal is removed in slotting. Opposite end of bolt has 5 in. of
rolled threads. Bolt is for use with steel wedge, in I' .', in. hole.
When bolt is driven, wedge is forced deep into slot, expanding
the bolt-end. Truncated-cone point prevents damage to threads.

Usually comes with American Standard Regular Square Nut.

BETHLEHEM STEEL COMPANY
BETHLEHEM, PA.

On the Pacific Coast Bethlehem pro.lttcts arc sohl by
Bethlehem Pacific Coast Steel Corporation, Export
Distributor: Bethlehem Steel Export Corporation

BETHLEHEM MIHE ROOF BOLTS
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KENNAMETAL* CARBIDE BITS

stay sharp longer
... reduce costs

Kennametal has the world's most extensive line of carbide-
tipped mining bits and accessories, engineered and designed
for economical service in any cutting or drilling condition.
Tough Kennametal tips stay sharp longer, take harder
knocks than any other tungsten carbide. Kennametal
representatives—men with years of actual mining exj)e-
rience— will help you select the right bit for each job and
demonstrate proper application, in the mine.

Look for the name of your Kennametal representative
in the yellow section of your phone book on the back of
your Kennametal Price Book— or, write to Kennametal
Inc., Mining Tool Division, Bedford, Pennsylvania.

Kennametal Cutter Bits are
available in 17 tip and shank
designs, for medium, hard, and
severe cutting. Shank styles
to fit all popular chains.

'TRADEMARK

Kennametal Drill Bits are pro
duced in over 20 tip and shank
designs, for low cost drilling in
coal, clay, slate, shale.

Kennametal Roof Bits assure
speed and efficiency of rotary
drilling in medium, hard, and
severe roof. Available in sev
eral lip and shank designs.

INDUSTRY AND

KENNAMETAL
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COAL SAMPLING COAL ANALYSIS

MINE LAB MANAGEMENT

COAL WASHABILITY REPORTS

PREPARATION PLANT PERFORMANCE

TESTS

since tgoa

COMMERCIAL TESTING &ENGINEERING CO.
228 North La Salle Street

CHICAGO 1, ILLINOIS

CHARLESTON, W. VA. TOLEDO, O. NORFOLK, VA. CLEVELAND, O.

TERRE HAUTE, IND. MADISONVILLE, KY.

STRATTANVILLE, PA. CLARKSBURG, W. VA.

SPECIALIZED LUBRICANTS

lor all mining operations

UNCVLN

Centralized Lubricating Systems

Hand and Power Operated

Grease and Oil Guns

Grease Fittings. Accessories

Write or 'phono us lor catalog and iniormation on our complete
lines of lubricating equipment including:

JESCO SPECIALIZED LUBRICANTS

LINCOLN LUBRICATING EQUIPMENT

BLACKMER & ERIE PUMPS 6 ACCESSORIES • TRICO OILERS

OIL ABSORBENTS lor grease, oil & water COMPRESSORS

WEATHERHEAD & ERMETO FITTINGS

WILKERSON AIR LINE DRAIN VALVES — SEPARATORS

& LUBRICATORS

JOS. H. YERKES & CO. inc.
LUBRICATING ENGINEERS

SALES • INSTALLATION • SERVICE

3624-30 Enright Ave. ST. LOUIS 8, MO. JEfferson 1-6605
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Manufacturers Representative•
Jack Van Horn Co. < W

7543 Cromwell Dr, St.Louis 5, Mo.

Write for z4U page Wilmont Chain Catalog

KEY/TONE
BLITHE ORIGINAL RIVETLESS

CHRIN

ILM
ENGINEERING COMPANY

White Haven, Pa.
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Cut loader maintenance

with "Tailored" lubrication...

fitted to the age and

condition of your

loaders

What lubricant to use? How much? How

often? Perhaps you've answered these ques
tions before, but the right answers are not the
same today as when your equipment was new.
They'revol the same as they were before your
loaders were called on to take the punish
ment of producing today's tonnages.

There's where Standard's Lubrication En

gineering can help you—by answering these
questions now—by accurately matching lubri
cants and lubricating methods to vour pre
sent needs.

A Standard Oil Lubrication Engineer can
analyze your operating conditions, recom
mend lubricants that are fitted for them, and

help you plan new and faster lubricating
methods and safe lubricating schedules. Call
the local Standard Oil Company (Indiana)
office, or write 910 South Michigan Avenue,
Chicago 80, Illinois, for the Lubrication
Engineer nearest you.

STANDARD OIL COMPANY
910 SOUTH MICHIGAN AVENUE, CHICAGO, ILLINOIS
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V-R BITS
...designed and serviced by men

ho know Illinois mining problems

Stylo CM Chain
Bit for continuous

Slylo CMI.-3 lor
rotary lypo min
ors.

Stylo DH Roof Bit
outperforms any
other roof bit
made

«

•VS?

r

«E

P^Style PHoavy-Duty Drill
Hoad tor V-R finger bits
and auger bits.

Stylo PT-1 lor twin bor
er typo continuous min
ers.

Stylo D standard auger
bit for general drilling
conditions.

You'll gel better bit performance from this selection of V-R Carbide Tipped
lifts because each one has been designed, tested and proven on drilling jobs
thai fit your local conditions. V-R has pioneered the development and manu
facture of cemented carbides for mining bits for all types of drilling operations.

Sold iiml Serviced by Mining Men—Behind every V-R Bit stands a V-R Service
Man to make sure you get the right hit for each job and to help you use it
to your best advantage.

Local Stocks — Local Field Service . . . local repair service . . . fast delivery
. . . prompt attention to your requirements . . . these are more plus-values
in V-R Bits. Send for catalog.

Manufacturers of Cemented Carbides . . . Culler Bits . . . Finger Bits . . . Auger Bits
. . . Rotary Bits . . . Roof Bils . . . Percussion Bits . . . Carbide inserts.

VASCOLOY-RAMET CORPORATION
SUBSIDIARY OF FANSTEEl METALLURGICAL CORP.

800 Market St., Waukegan, Illinois

73



EGYPTIAN SALES AGENCY
G. F. Blankinship — Owner

Factory Representatives and Distributors

Mine, Mill and Industrial Supply Warehouse

CASTINGS—Grey Iron, Steel, Manganese Steel, Brass, Bronze
and Aluminum

STEEL: Structural Steel, Angles, Bars, Rods, Sheets and Plates

TOOLS: Skil Tools—Simplex Line Jacks—
Coffing Hoists—Logging Tools, Etc.

Wire Rope and Fittings—Coil Chain and Fittings
Morse Roller and Silent Chain

MACHINE AND STRUCTURAL SHOP

401 SOUTH 17TH STREET

MURPHYSBORO, ILLINOIS
Phone — 283

FOR CONSISTENTLY ECONOMICAL MINE HAULAGE

£xtde-Ironclad
BATTERIES

They PROVIDE ample power for fast, high-produc
tion haulage — more trips per shift, dependable
round-the-clock performance, with no end-of-shift
slowdown, no unscheduled down time . . . ASSURE
inherent safety, with freedom from hazards of fire,
fumes, noise . . . SHOW low costs of operation,
maintenance, repair, depreciation. SIZES for all
makes of battery-powered mine locomotives, tram
mers, shuttle ears. Call in an Exidc representative,
and let him prove these facts.

EXIDE INDUSTRIAL DIVISION

The Electric Storage Battery Company, Philadelphia 2

BRANCH OFFICE—5335 S. Western Blvd., Chicago 9, III.—WAIbrook 5-9800

SALES OFFICE—3928 Lindcll Boulevard, St. Louis 8, Mo.—Olive 2-1310

YOUR BEST POWER BUY AT ANY PRICE

CHICAGO

ST. LOUIS
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TAKE COAL CONTINUOUSLY FROM THE

FACE WITH A "MINE-AVEYOR"

At The Face. Here the compact portable Belt Conveyor handles coal
on a 24" Belt directly from any loading machinery. It is independently
powered and controlled. The portable swivels in a 45° arc to right or left
on the traveling carriage mounted on its discharge end—and also ad
vances as face-cutting progresses.

From The Face. The portable feeds directly onto a rubber-tired shuttle
Belt Conveyor, an extendable traversing unit using 2-t" wide Belt (mini

mum) and capab'e of handling up to 250 tons per hour. Lengths up to

500' can be supplied.

®
HEWITT-ROBI

Stamford, Connecticut

Conveyor Belting and Machinery * Industrial Hose • Vibrating Conveyors and Screens
Design. Manufacture, Engineering, and Erection of Bulk Materials Handling Systems

"Jones" Power Transmission Equipment * "Gdde-Ridc" The New Moving Sidewalk



CENTRAL INDUSTRIAL SUPPLY CO.
1909 Klemm Stroof St. Louis 10, Mo.

Phone PR. 6-3068

Authorized Stock-carrying Factory

Distributors

Chevron 50 below Quick diesel starting fuel

Weatherhead neoprene flexible steel braided hose, with brass re
usable fittings. For hydraulics; diesel fuel; vacuum; air-brakes;
tractors; wagon-drills and all types of mining equipment flexible
lines; in handy bulk coils are made-up assemblies. Immediate de
livery.

Also Wright Hoist Rep.
Wagner Brake & fluid

"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

146 President St. St. Louis 18, Mo.
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Extra-Strength "POWERSTEEL" Stands Up Better
In today's fast tempo in coal production, there's no time
for downtime of equipment. You can insure against
shutdowns by using the best machines — and highest
quality, longer-lasting wire rope. B&B Yellow Strand
"POWERSTEEL" is made of higher-carbon-content
steels — to stand the abuse of tough loads and steady
operation — built to give greatly increased service. Gel
the extra-service built into Yellow Strand "POWER

STEEL" and be sure of longer rope life. Stocks on hand
for immediate delivery. Brodciick & Bascom Rope Co.,
4203 Union Blvd., St. Louis 15, Mo.
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ScisUfGAnon. 9*ulluAt>ucd SupupMif. Gatnpatuf.
405 N. 4th St. • PHONE 8-8438 • SPRINGFIELD, ILLINOIS

STOCKING DISTRIBUTORS-DELIVERY SERVICE-BELT REPAIR & SPLICING SERVICE

ENGINEERING SERVICE-GASKET CUTTING SERVICE-V-BELT MATCHING MACHINE

HYDRAULIC HOSE COUPLING MACHINE-VULCANIZING EQUIPMENT

Hydraulic Hose & Fittings Coil Chain, Missing Links & Grab Hooks
Air, Steam, Water & Spray Hose Industrial Rubber Footwear
Conveyor and Elevator Belting Mining Machine Cablo
Electric Motors & Speed Reducers Pillow Blocks and Flange Units
V-Bclt & Roller Chain Drives Flexible Couplings and Shaft Collars
Jacks & Hoists Wot Rock Dust Hose

Pumps & Water Systems Coal Shooting Hose
Wire Rope 8. Fittings Ventilating Hose
Plastic Pipe & Fittings Pulleys and Idlers
Protective Coatings & Adhcsivcs Trolley Wire Guard
Rubber Clothing & Gloves Plastic, Rubber, and Motal Conduit
Shoot Packing & Strip Rubber Pulley Lagging and Belt Scrapers
Chute lining & Skirlboard Rubber Belt Splicing Materials
Manila Rope & Tackle Blocks

"Service Is Our Business"

Kennedy-Webster Electric Co.
162 North Franklin Street

Chicago 6, Illinois
Phone Franklin 2-1155

Watertite Sockets

Electric Supplies for Mines

Kenstcr Friction Tape

Mazda Lamps and Reflectors

Trico Renewal Fuses
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Lay-Set VH S Wire Rope

^^Uttj^.* \ Wilkes-Barre, Pa . Altar la. Chicago, Denver, Houston,
nm"^Jy\ Los Angeles, New York, Odessa, Tex., Philadelphia, Pillsburgh,
***** ^**C_! Portland. Ore., San Francisco, Bridgeport, Conn.
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DU QUOIN

IRON AND SUPPLY COMPANY

DU QUOIN, ILL

Distributors

MINE, MILL AND INDUSTRIAL SUPPLIES

SUPPLIERS TO THE MINING INDUSTRY

FOR OVER THIRTY YEARS

Ask For Demonstration of our

WET (NO DUST)

ROCK DUSTER
EASIER ON MEN AND EQUIPMENT

WILL CARRY SLURRY UP TO 3000 FT.

PICKARD INDUSTRIES, INC.

Central Mine Supply Company, Div-

Mt. Vernon, Illinois

SO
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Northern Illinois and Northern Indiana

HEADQUARTERS

for the finest in construction equipment
AlllS-CHALMERS

Tractors, Motor Graders, Motor
Scrapers, Gas Engines, Diesel
Power Units and Generators

BETHLEHEM STEEL CO.

Wire Rope

BLAW-KNOX

(Construction Equipment Division)
Concrete Construction Machinery,
Clamshell Buckets,
Street Forms, Truck Mixers,
Asphalt and Concrete Finishers

BUCYRUS-ERIE CO.

Cranos, Shovels and Draglines
Hydrocranes

BUFFALO-SPRINGFIELD

Rollers
Kompactors

CLEVELAND TRENCHER

Ditchers, Backfillers and
Tampers

GRADALL

Multi-Purpose Excavators

IOWA MFG. CO. (Chicago Territory)
Codarapids Asphalt Plants,
Aggregate Plants and Crushers
Soil Compactors
Bituminous Pavors

LA CROSSE TRAILERS

Heavy-Duty Trailers

PACIFIC CAR AND FOUNDRY

Winches and Hoists

TRACTOMOTIVE CORP.

Tracto-Shovels and Tracto-Loaders,
Side Booms

SHOVEL SUPPLY

Disc Harrows, Tampers,
Rubber Tired Rollers

D. D. KENNEDY, INC
Mannheim Road (U.S. 45) at Madison St.

P.O. Box 177, Bcllwood, Illinois

Phone: (Chicago) AUstin 7-4300 (Suburban) Linden 4-5600

2605 Huffman Blvd. 6915 W. Chicago Ave.
Box 238, Rockford, Illinois CarY- Indiana
Phone: ROckford 5-8759

81
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The 40-R above drills 63,i- to 9-in. holes; the larger SO-R, 97/e- to 12','4-in. holes.

Bucyrus-Erie Rotaries
Boost Production

In every open pit mine they've worked, Bucyrus-Erie rotary
blast hole drills have increased drilling footage. So productive
are these machines that they have often been the central
feature of plant modernization.

Their extra margin of productivity influences many owners
to add a second, third, or even fourth drill to their work team.
This fine performance has made Bucyrus-Erie first choice for
rotary blast hole drilling in open pit mines. 70B58

n

A Familiar Sign at Scenes of Progress

BUCYRUS-ERIE COMPANY • SOUTH MILWAUKEE, WISCONSIN
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for your money!

wd\D®\^7°Tl®gj0®P
WIRE CLOTH & SCREEN

Whether selected from hundreds of sizes and weaves
in stock—or woven specially to specifications—

L-S Screens and Cloth give better resistance to wear,
distortion, vibration, heat and corrosion-

cut replacementcosts—reduce downtime-
increaseoutput—improve quality.

Wri'/o for Condensed Screen Reference Catalog

LUDLOW-SAYLOR WIRE CLOTH CO.
601 Soulh Newtleod Avenuo, Si. Louis 10, Mo.

Sales Ollices: Birmingham. 1727 Sisth Ave. North; Chicago.
5807W.Oiversey;Pittsburgh, UnionTrust Building;Houston.
1213 Capitol Ave.
West Coast: Star Wire Screen S Iron Works. Inc.. 2515 San
Fernando Rd., los Angeles; Subsidiary. Ludlow-Saylor
Wire Cloth Co.
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HENDRICK SCREENS

Hcndrick Flangcd-Lip Screens — Unexcelled
for screening and de-watering coal; fur
nished with short, medium or long slots, in
a wide range of sizes of openings. The
staggered slots are practically non-clog
ging; llanges speed separation.

• -.?

Hcndrick Wedge-Slot Screens — To adapt
them most effectively to material to be
de-watered and classified, they tire con
structed with varied types of profile bars,
four of which are illustrated.

profile c, lor heavy-duty service
on shakers and vibrators; in
chutes, drags, sluiceways; de-
waterings of refuse and following
washbox discharge.

profile gr, for jig bottoms, better
i separation and automatic evacua

tion of refuse.

for every coal
production
requirement

PROFILE B, lor dewatering
sludge, silt and fine coal on
shakers, vibrators, classi
fiers, dryers, fillers; anti-
stream-pollution equipment

profile D, for heat dryers
and de-watering of irregu
lar shaped grains; also for
retarding surge of water
and material.

I

WEDGE-SLOT "G R / 2 Z L / E S" have
heavy-duty bars for rough sepa
ration, dedusting and nut rinsing;
assembled with stronger U-sup-
Iiorls and rivets than standard
Wedge-Slot Screens.

HENDRICK WEDGE WIRE

r

=*yc _.

L d>

. . -• ••>•-...,.
.-^...

IX

Hcndrick now make* available a complete
line of Wedge Wire Screens for low cost
screening, sifting, do-watering and filtering
operations. Hcndrick Wedge Wire is ideal
wherever it is highly important for screen
openings to be minutely line, and have ex
cellent draining qualities yet have a high
degree of aecuracy and rigidity.

Other Hcndrick productsinclude perforated metal screens, vibrating and
shaking screens, elevator buckets, flights, conveyor troughs, s/taker
chutes and ball frames.

Perforated Metals

Perforated Metal Screens

Wedge-Slot and Wedgo Wire

Architectural Grilles

Mitco Open Steel Flooring,
Shur-Sitc Treods, Armorgrids,

Hcndrick Hydro Dchazcr

Hendrick
MANUFACTURING COMPANY

34 DUNDAFF STREET, CARBONDALE, PENNA.
Safes Offices In Principal Cities
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Wear resisting chain for
coal preparation plants

There arc two important reasons why it will pay you to convert to
Kenkro.me Chains.

First, improved design. Kensington engineers hate not only strength
ened these chains, but have also made them easier to assemble.

Second, they are made from Ki.nkromi. . . . the hard, wear-defying
Alloyed Manganese Steel that outwears ordinary steel chain.

Under impact. Kenkrome develops an even greater surface hardness
to help it light abrasion . . . yet under ill is ever-hardening skin, the
metal remains tough . . . better able to withstand shock than metals
that are hard all the way through.

In addition to Kensington's improved-design chains, Kenkromi: Rivet-
less Chains are also available in all standard sizes, assembled with
either plain or extended boll pins. Attachments and Renewable Tooth
Sprockets are also available.

Kensington STEEL

CHICAGO 28. ILLINOIS - PHONE PUilmon 5-9280

Division of Poor & Company, Inc.
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Combination Drain, Rinse and Dowatering Screen Receiving Coal From NELDCO Processor
in background.

NELDCO DENSE MEDIA SYSTEM UPGRADES

SOUTHERN ILLINOIS COAL TO METALLURGICAL

COKING QUALITY

At Orient No. 3 Mine of Freeman Coal Mining Corporation.
Waltonville. 111., a NELDCO Dense Media Coal Cleaning System
is upgrading coal to metallurgical coking quality at the rate of
ISO tons per hour.

The operating results at this plant are typical of many other coal
producers, who have come to realize the improved efficiency and
improved control of coal quality made possible by the NELDCO
Dense Media Coal Cleaning Process.

NELSON L DAVIS COMPANY »> ™» ». McHENRY, ILL
DESIGNEES AND BUltDEBS OF COAl CIEANING HANTS USING THE DENSE MEDIA FSOCESS
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Speed operations, reduce spillage andmaintenance with

NC-1 MINE CAR TRUCKS

WILLISON AUTOMATIC COUPLERS

NATIONAL RUBBER-CUSHIONED DEVICES

NC-l MINE CAR TRUCKS.

Speed operations because load
supporting springs are longer
and softer; have friction snubbing
mechanism that controls vertical and

transverse oscillations.

WILLISON AUTOMATIC

COUPLERS. Save time with
moximum safety. Automatically
couple at either end of car
or locomotive; give close coupling
that eliminates damaging
slack, permits higher speeds.

AA-vm

NATIONAL RUBBER-CUSHIONED
DEVICES (MI-230-5 shown).
High capacity rubber pads
with soft initial action give
maximum protection, lengthen
equipment life. Available in
capacities and designs to fit
all requirements, including cars
operating through rotary dump.

NATIONAL
MAUEABIE

AND SIEEE CASTINGS COMPANY
Cleveland 6, Ohio
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CP Roof Bolting Unit moves in
under its own power...

gets the job done in

INUTES

The RBD-30-S self-propelled Permissible Roof Bolting Unit
can tram into position, drill hole and set expansion bolt, in
only 3 minutes! A power take-off from auger and bolt-setter
motor powers a totally enclosed drive gear. Tramming con
trol is within easy reach between guide arm handles. Telescopic
chuck has 6-inch auger adjustment to conform to varying roof
heights. Slip clutches prevent feed motor from stalling.. .pro
tect drill and bolt setting motor. Also available with: water
swivel for wet drilling; spindle for slow speed drilling; low
seam attachment for low coal areas.

(Cg) Chicago Pneumatic
8 Eas! 4-lth Slroot, 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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off its feed?
Deprive a shovel of its

steady diet of electricity

and it will drop its ugly

head and go temperamental

on you.

Sensible, well-trained

shovels insist on Okocord

portable cables for dependable

power supplies. Rugged,

tlame-resistant, service-proved,
they keep a shovel in trim

for top production.

where there's electrical power . . .

- . . . fhere's OKONITE CABLE
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GYROSET VIBRATING SCREENS

FOR SIZING — DEWATERING
Positive Eccentric Action • Positive Stroke Adjustment

With Only

2 Bearings

For scalping and for
raw material sizing.
A rugged two bear
ing positive eccentric

screen. Adjustable as
to stroke from 0 to

Yn" for efficient, eco

nomical service.

PRODUCTIVE EQUIPMENT CORP.
2926-28 W. LAKE ST. CHICAGO 12. ILL.

s«c,f,r„E GOULD "THIRTY

«•" NEW

DIAMOND

GRIDS
AMERICA'S FINEST

MINE SHUTTLE CAR

AND LOCOMOTIVE

BATTERY

ffowrld
GOULD-NATIONAL BATTERIES, INC., trenton, n. j.

Always Use Gould-National Automobile and Truck Batteries

90

n

America*! Finest!

GOULD

Shuttle Car and

Locomotive Batteries

INDUSTRIAL

BATTERIES



Serving the Mine Industry Since 1921

SCHONTHAL & ASSOCIATES
28 E. Jackson Blvd., Chicago 4, III.

Phone: WA 2-8350

Distributors of REPUBLIC

Performance Certified Mine Roof Bolts
Only Republic Certifies
Roof Bolt Performance

Mine Roof Bolt material

control Certificate show.,

specific Strength charac
teristics for the particu
lar heat or heats of steel

from which bolts were

made. Consistent top qual
ity is assured.

MINE ROOF BOLT MATERIAL CONTROL CERTIFICATE

.&/,«//<> ,7W e<.,/,t.ta(«.r% Ar>,/y ro/,/7^ fA.tf
/Ar mint- tn.j't< ft* iiir/titfctt in miff i<ufrt Himifi-i
. WW ituii/r Amtt AA- &ff<0tying jA'r/.-

!»••> lt«MI ("V...1

REPUBLIC STEEL CORPORATION

Q«neril OIIIovb • Cleveland t, Ohio

For maximum bolted roof security, consult

with your Schonthal representative. He will

be glad to work out your particular roof

bolt requirements and to make impartial

recommendations for type of bolt and

placement method best suited to your par

ticular mine conditions.

Illustrated is one oF the more popular types of the square
head bolt with RE-2 expansion shell.
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WHY

7te *8/6r Demand&fir

• Made of high tensile steel wire ... to close tolerances and unvarying
quality standards, USS American Tiger Brand Excellzzy Preformed
Wire Rope has the staznina to stand up tirelessly under long, continuous
service. Strength, toughness and flexibility are combined to your greatest
advantage. Installation is simplified through its ease of handling. Once
on the job your trouble factor is reduced to a minimum because it
operzites smoothly over sheaves azid drums. It's safer, too, because broken
wires lie flat and in place-do not porcupineout to injure workmen. All
of which reduces maintenance zmd rope replacement costs .. . and helps
you do a moreefficient, more profitable joball the way through. That's
why the Big Deznand is for Tiger Brand. Immediate delivery on most
types and sizes.

• AMERICAN TIGER BRAND

WIRE ROPE

• TIGER BRAND POWER CABLE

• TIGER BRAND AMERCLAD

PORTABLE SHOVEL CABLES

• LOCKED COIL CABLES

FOR AERIAL TRAMWAYS

AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL
GENERAL OFFICES: CLEVELAND, OHIO

COLUMBIA-GENEVA SIEEL DIVISION. SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS
TENNESSEE COAl & IRON DIVISION, FAIRFIELD, AlA., SOUTHERN DISTRIBUTORS

UNITED STATES STEEL EXPORT COMPANY, NEW YORK

c UNITED STATES STEEL
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STOP PAYING FOR "LAZY" PLIES

THAT SHORTEN BELT LIFE!

B danced B elt C onstruction
equalizes stress!

CONVENTIONAL BELT

CONSTRUCTION

BBC-BALANCEO BELT

CONSTRUCTION

BBC — Balanced Belt Construction equalizes ply
stress — every ply pulls its full share of the load!
BOSTON'S exclusive manufacturing methods elim
inate "lazy" plies which put extra strain on other
plies and cause premature rupture ami belt failure.

BBC is the result of two advanced BOSTON pro
cesses: Etectro-Tenxilc Control, which electronically

controls ply tension; and Rotoeurt the only con
tinuous method of vulcanization, which assures uni

formity throughout the belt.

With Balanced Belt Construction. BOSTON belts set
entirely new standards of longer, trouble-free service

and greater economy.

•BOSTON FLAMEOUT BELTS

OFFER MAXIMUM UNDERGROUND
FIRE RESISTANCE!

tUnifcd Staler Bureau of Ahee* Dcugnof/on No. 28-91

I BOSTON WOVIN HOSE 1 RUBEIR COMPANY

BOSTON

lNBj!-i'*i IICVI

%*

BOSTON 3, MASS.

IV
*». t

EXCLUSIVE DISTRIBUTORS

Gooding Rubber Co.
CHICAGO DIVISION

Bishop 2-3444

T"'?

806 E. 31st ST. LA GRANGE PARK, ILL.
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ALLEN & GARCIA COMPANY
Orgoniicd April, 1911

Consulting & Designing Engineers

332 S. Michigan Avenue

CHICAGO 4, ILLINOIS

120 Wall Street

NEW YORK CITY, NEW YORK

9i



Rugged
Construction...

Moderate Speeds...

Typical Applications:

Suggestion . . .

Pumping instead of

hauling coal over long

distances. Our engi

neers will gladly as

sist you.

Hydraulic disposal of coarse and fine refuse
Transfer of coal slurries
Circulating duty in preparation plants
Coal recovery from ponds and streams
Strip mine pit drainage

ORRIS]

MORRIS MACHINE WORKS
Baldwinsville, N. Y.

Soles Office: 205 W Wockcr Drive. Chicago 6, 111

Tel. RAndolph 6-717.1

(fattrufrcyal PccntfiA
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mfa*S NEWAND
—i RELAYING

RAILS
FROGS • SWITCHES • TRACK ACCESSORIES

PIPE 1/8" -36" • VALVES • FITTINGS

LJJ.Wim.liQ
231 S. LA SALLE ST. CHICAGO 4, ILL.

PITTSBURGH • NEW YORK • ATLANTA • HOUSTON • LOS ANGELES

The Sincere

*7&#M&&
of the Officers and Members of the

ILLINOIS MINING INSTITUTE

THE ADVERTISING COMMITTEE

R. J. Hepburn, Chairman

L. B. Hyett W. A. Patty

Gordon Buchanan, Jr. R A. Taucher

J. W. Broadway R. L. Fiedler

Their willingness and efficient cooperation
have helped make this yearbook possible.
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Hotel Abraham Lincoln
A Mitchell-Foster Hotel

Springfield. Illinois

Welcomes

the

ILLINOIS MINING INSTITUTE
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