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A WORD TO THE MEMBERS FROM

THE SECRETARY

I doubt whether our members realize the tremendous

amount of work connected with getting together the year
book which is presented herewith. Probably none of the
members have ever stopped to consider what is necessary
to make this book possible.

First of all, we are dependent upon the suppliers for
advertisements in order to defray the expenses of the year
book. This is our seventh issue. .Many of the advertisers
have contributed to each issue, and we feel that the users

of equipment would assist the Institute very materially if
they would give due consideration to the suppliers whose
advertisements appear in the advertising section in the
back of this book, whenever in need of equipment and
supplies.

It will be of great assistance for future issues if you will
patronize our supporters—the advertisers—whenever pos
sible. The success or failure of this publication and the
issuance of future editions will depend greatly on this
assistance.



OUR MEETINGS.

Two red letter days have been added to my calendar hung on the wall,
One day pops up in the Summer, the other pops up in the Fall.

These days I anxiously wait for and never allow to pass by.
For I then meet the boys, from good old Illinois, my friends of the I. M. I.

Some folks attend all the meetings, in order to learn what they can
Regarding new methods in mining, or any new "Safety First" plan:

Others maygo for the parties, held after the night meeting ends.
Hut I onlygo, as others I know, simply to meet my old friends.

We go to the various meetings and hear many good papers read,
And hear the arguments, pro and con, and everything else that is said;

We stay for the evening dinners, in fact, see the whole thing through,
But my one big treat is the friends I meet, of everything I do.

It makes no difference when you go, in the Summer or in the Fall;
Or why you go, or what you do, you're fully repaid for all.

Some like November meetings best, held in some good hotel;
Some like the meetings held in June and think the boat trip's swell.

I can't afford to miss a one, where I know my friends will be.
For Time is getting pretty short, in this Old World, for me.

So let's not argue when to go, or even argue—-why,
Just hear the call and attend them all, and boost the I. M. I.

J. A. ("JEFF.") JEFFERIS.
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ILLINOIS MINING INSTITUTE BOAT TRIP

June 7-9, L935.

Animal Summer Meeting and Boal Trip of the Illinois Mining Insti
tute held on S. s. Golden Eagle, leaving St. Louis Friday, June 7. 1935,
at 11 j). in., and returning to St. Louis Sunday. June 9, 1935, at 10 a. in.

MORNING SliSSION

Meeting called to order 9:45 A. M. by C. -I. Sandoe, President.
Mr. Sandoe: Gentlemen, please come to order. There will he no

service at the bar nor any other service during these meetings. I would
like Tor everyone to attend these meetings and unless it is absolutely
necessary do not leave while the papers are being presented.

I am very glad to see so many here, and I am sure we are going to
have a delightful trip. It was quite a decision we had to make about
takinjr this boat. As you know, the Cape Girardeau was sold and it was
necessary al the last moment to take tliis boat. 1 want you to know we
have done everything possible to make this trip a pleasant one.

I will now ask our Secretary to call the roll.

ATTENDANCE

ILLINOIS MINING INSTITUTE SEVENTEENTH ANNUAL
GOAT Till I'

Si. Louis. Down the Mississippi River, and Return

.Line 7-8-!), 1935

ADAMS, W. C Kopporu-Rheolavour Co., Pittsburgh, Pa.
AITKEX, W. I Pc.olcy tiros., Peoria, lit.
ALLEN, T1IOS Chief Insp. Bureau of Mines, Denver, Colo.
ARMSTRONG, E. It Equitable Powder Co., Alton. 111.
ISAItTLETT. A. (i Austin Powder Co., AV. Frankfort. 111.
BASKIX, E. D Upson-Walton Co., Chicago, 111.
BEAN, F. M Egyptian Tron Works, Murphysboro, III.
liEDDOE, A. II Illinois-Poenliontas Coal Co., St. l.ouis. Mo.
BIGGER, I. S Soeony-A'acuum Oil Co., Benton, 111.
BLAKE, ARTHUR Peabody Coal •'•>., Marion, III.
BOWIE, ROBERT Consolidated Coal Co., llerrin, 111.
BRAXDEXBURGER, E. W Southern Coal Co., St. Louis. Mo.
CAPE, SAM Sahara Coal Co., Hhrrisburg, HI.
OHBISTIANSON, C Sullivan Machinery Co., Springflold, 111.
COOK, AVALTER Central Mine EquipL Co., St. Louis, Mo.
CRAWFORD, J. G Valier Coal Co., Chicago, HI.
DAWSON, HUGH Bethlehem steel Co., llerrin. III.
KKRRF.LL, J. L Iliilliurt Oil &Grease Co., St. Louis, Mo.

When buying, please consult the Advertising section.
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Alllbcrg Bearing Co., St. Louis, Mo.
Klein Armature Works, Centralia. III.

loy Manufacturing Co., Franklin, Pa.
Roberts & Scliaefef Co., Chicago, III.

Rex Coal Co., Chicago, HI.
SoCOliy-Vacuum Oil Co.. Denton, III.

Dell & Zoller Coal & Mug. Co.. Zeigler, III.
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DuPont Powder Co., Springfield, 111.
American Steel & Wire Co., Chicago, 111.

Aluminum Ore Co., Belleville, 111.
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Hercules Powder Co.. Chicago, 111.
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REED, FRANK stale Geological Survey, Urbann, 111.
RHINE, PRANK Duncan Pdry. &Machine Co.. Alton, III.
R1CHAHT. FRED VV General Electric Co., Carlerville, III.
RODENBUSII, JACK C. W. a P. Coal Co.. W. Frankfort, III.
SANDOE, C. .1 West Virginia Coal Co.. St. I.oilis, Mo.
SCHONTHAL, G. K B. 10. Sclionthal &Co.. Chicago, III.
SOHULL, I''. M I'.inliley Milling Co., Clinton, Ind.
SCOTT, G. \V Tinikon Roller Hearing Co.. St. Louis, Mo.
SIMPSON, J. II Mines Equipment Co., St. Louis, Mo.
SMITH, C. M University of Illinois, I'rliana, 111.
STEDELIN, JOHN Marion County Coal Co.. Centralia, 111.
SUTHERLAND, HARRY T Standard oil Co.. Marion. III.
SUTOIf, DON M Sullivan Machinery Co., si. Louis, Mo.
THIKS, JOHN Portable Lamp .v Equipt. Co., Pittsburgh, Pa.
THOMPSON, ROBERT A Hercules Powder Co., Collinsville, HI.
TIHRE, PRANK P SI- Louis, Mo.
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VOLTZ, GEO. P Pcabody Coal Co., Springfield, III.
WALSH, II. T Sullivan Machinery Co., Chicago, 111.
WKliMKH, EAR1 Snow Hill Coal Corp., Torre Haute, Ind.
WETSSENP.OItN. P. E Illinois Coal Oper. Assn., St. Louis, Mo.

(Photograph reprinted thrnuKlicourtesy of •foal At''."l
Imono those present on the Boat Trip. Heading from left to right: B. B.

Sckanthal, IF. II. Leghe. f. J. Sandoe, Geo. C. MePadden, D. II . Jones, John
/•;. Jones, Frank Sehull, Thomas Allen.

When Imping. please consult the Advertising Section.
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WHITE, JOHN Franklin County Coal Co., Royalloii, III.
WIEDERANDERS, E. 0 Jeffrey Mfg. Co., Springfield, HI.
WILKEY, FEED S Illinois Coal Opor. Assn., Chicago, HI,
WILLS, s. T Peabody Coal Co., Springfield, III.
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WRIGHT, I). 1) Cent. 111. Pub. Service Co., Marion, III.
YOUNG, W. P Crescent Mining Co., Peoria, III.

.Mr. Sandoe: Our Secretary has
sonic telegrams and other communi
cations which I will ask 11iin to read.

(Communications read by Mr.
Sehonthal.)

Mr. Sandoe: You have heard a
reading of the communications. I
trues* there are no remarks fur
ther, oilier than regarding the Pall
Meeting. If it is your wish to leave
the selection of the place of the
Pall Meeting up to lite Executive
Board, I will entertain it motion to
Ihat effect.

Mr. Sledelin : I make the motion
Ilull (lie matter of selecting the
place for lite Fall Meeting he left
in the hands of ihe Executive
Board.

(.Motion seconded and carried
unanimously.)

(Proposed amendment to the
By-Laws of the Institute read by
.Mr. Hamilton.
Amendment to Section 5 of Article

IV, Constitution and By-Laws of
the Illinois Mining Institute.

Seel ion 5. The Executive Board
shall perform Hie duties specifically
prescribed by this constitution j il
shall supervise the expenditures
and disbursements of all money of
the Institute and no expenditure
other than current expenses shall
he authorized without first having

lite approval of the Executive
Committee; il shall act as program
committee for each meeting to de
termine what is to be published
in the proceedings and shall per
form such other duties as may be
referred lo them by regular or
special meeting of the Institute.

Proposed amendment passed
first reading unanimously.)

Mr. Sandoe: Xow that we are
starting on our program, I would
like to introduce Mr. Thos. Allen.
Chief Inspector, Bureau of Mines
of Colorado. Will youplease stand,
Mr. Allen.'

I will not make a speech to intro
duce our Chairman of the Morning
Session. Ho is one of our loyal
members who has devoted ii great
deal of lime and effort in building
up the membership of our Institute.
I will now introduce our good
friend .Mr. Fred Pfahler.

Mr. Pfahler: I am glad he siiid
good. . . .

I would like to request that there
he no private or secret conversa
tions carried on while the papers
are being read. The first paper is
by Mr. James McSherry, hut as
Mr. McSherry was unable to he
here Ids paper will he presented by
Mr. M. K. Ilerrington.

When buying, please consul/ the Advertising Section.
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A REVIEW OE THE ILLINOIS COAL INDUSTRY'S
ACCIDENT RECORD DURING THE

CALENDAR YEAR 1934

By JAMBS Me.SIIERRY
Director. Department of Mines anil .Minerals. Slate of Illinois.

Springfield. Illinois

Considered front every tingle Illi
nois* accident record in coal mines
during 1934 was neither the best
nor yet the worst that has been
written into the annals of the in
dustry in the State. Consequently
it review of the aceident experience
during 1934 should resolve itself
into the discussion of a somewhat
ordinary, average accident record
for coal mines. Looking back over
the previous five years in some re
spects 1934's accident figures bear
a favorable comparison: in other
respects it does not look so good.
1934 saw altered conditions in the
industry. In some respects it was
an unusual year. The number of
mines operated in the State, ton
nage produced, number of men em
ployed, average days worked—all
showed increases (in some cases
were sharply up) in 1934 its com
pared with 1933. Tonnage mined
per fatal accident dropped from
539,720 in 1933 to 485,164 in 1934
to keep pace with whal in reality
is the highest fatality record in the
industry in four previous years.
1932 excepted. Bui whether the
comparison is favorable or unfavor
able, whether 1934's record is good,
had or indifferent—there is some
thing for us all to think about in the
fact that eighty-six men lost their
lives in Illinois coal mines last year,
that 3,133 compensable non-fatal
accidents were reported and thai
a high percentage of both fatalsand
non-fatals was absolutely prevent
able. The record is written. Obvi-

Whcn buying, please eon*

onsly no amount of discussion could
change it in any particular. The
figures and any analysis of them
that can be made tire now of value
only in the light of the experience
that can be gained to better the
records of future years.

It is usually an easy matter to
start a discussion among mining
men about safety and accident, pre
vention and therefor when the
Program C tit tee requested me
to prepare a paper on this subject
for today's meeting I was glad to
have the opportunity to say a (vw
words on a topic that should be of
paramount interest to men in the
coal mining industry. I believe that
most of the progress that litis been
made in accident prevention and
safety work has started with the
thought, study and discussion of
some of the excellent papers that
have been written on this subject.
1934's record will be printed in de
tail in the Annual Coal Report of
t he Department and its this publica
tion will soon be available for all
of you gentlemen who desire a copy
of it I shall not burden you in this
discussion by setting forth the tables
that will appear in the printed re
port.

As we look at the records of past
years and try to "pierce the veil of
the future" of the industry in Illi
nois it is gratifying to the Depart
ment to note a growing interest
on the part, of coal operators and
miners in lirst aid training. During
1934 a total of 5,930 persons were

uli the Advertising .Section.
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trained in first aid at our eight mine
rescue stations throughout the State.
Most of these were coal miners and
some of the largest operators in the
State of Illinois either began or
completed One Hundred Percent
first aid training campaigns. It is
significant that some of the best
safety records established in the
industry in the State were made by
these organizations who were One
Hundred Percent first aid trained.
Illinois was honored this year by
three safety awards of merit from
the Joseph A. Holmes Safety Asso
ciation. One to the Valier Coal
Company at Valier, one to Bell &
Zoller Coal and Mining Company,
.Mine No. 1, at Zeigier, and an in
dividual award to Thomas Howard,
face boss, at No. 2 mine of the Bell
& Zoller Coal and Mining Company
at Zeigier. Without reciting in de
tail the records of these organiza
tions or comparing them with mines
of the same class, similar working
conditions, etc., I can say without
fear of contradiction that if the
accident experience of organizations
like Bell and Zoller and Valier had
been duplicated by all of the large
producers in Illinois we would have
had a much better safety record,
something in fact to boast of. I
don't mean to say that the organiza
tions just mentioned are the only
operators in the State who had
safety records above the average;
in fact, it would hardly be possible
to give individual mention here to
all of the operators whose accident
experience figured either on the
tonnage, or a man-hours-of expos
ure, or frequency basis, was not.
above average. Nor were good
safely records confined altogether
to the big operators. And I am glad
to say. too. that some of the opera
tors who have been going along for
years and years and years without a

When buying, /ilcnsr consult

fatality are still maintaining their
records. Accident recordslikcthe.se
don't "just happen;" they repre
sent a lot of hard work, attention
and supervision. But 1 know that, we
can rely on an increasing number of
organizations in the State of Illi
nois to endeavor to maintain good
safety records. For the Department
I want to say that we are sincere
in our desire to cooperate in every
way possible to cut down accidents
in our mines. If this interest in
first aid training continues it can
not fail to have good results in our
future accident experience.

I believe a great many of you
gentlemen are familiar with the
monthly accident reports of the
State of Vest Virginia and those
of you who have seen and studied
them, I am sure will agree with me
that the preparation of accident
statistics as it is done in that State
is very helpful to men who make
a study of safety and are interested
in reducing accident rates.

Mr. Enoch Martin. Assistant Di
rector of the Department of Mines
and Minerals, represented Illinois
at the meeting of the Mine Inspec
tors' Institute of American recent
ly held at Beckley, West Virginia.
I had the opportunity of reading
and studying a paper entitled, "The
Fse of Current Detailed Accident
Statistics," prepared by Dr. Rhine-
hart, Chief of the West Virginia
Department of Mines and was asked
to comment upon it. Unfortunately
we do not have the facilities in our
Illinois Department for compiling
and publishing accident informa
tion to the extent that it is done in
Vest Virginia. But in one respect
Illinois has begun to follow the lead
of some of the other coal producing
States in publishing accident fig
ures. The main thought in Dr.
Rllinehart's report can be summed
the Advertising Seotion.
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up in a statement T quote from his
paper, as follows:

"The publication of annual re
ports is valuable as the history of
past performance but to serve a
useful purpose the facts must he
fresh so that preventive measures
can be instituted immediately."

In Outlining at the Inspectors'
meeting at Beckley what Illinois is
doing to get accident information
to coal operators while it is "hot"
I told them about the report that
we began last April to publish and
mail out of the Department with
our monthly report of production.
I am going to quote that portion of
my comment on Dr. Rhinehart's
paper because while most of you
men who are active in the industry
in Illinois are now familiar with

our "Casualty and Recommenda
tions Report." I want to bo sure
that everyone who is interested in
safety promotion knows about it
and I would be glad to have any
comment or suggestions any of you
may have to offer. My comment was
as follows:

"By the end of .March in 1934
our fatality rate in coal mines had
begun to show an increase and we
decided in the Department that the
time was right for Illinois to fall
n line with some of the other states

and publish monthly detailed re
ports of fatalities, to enable all
concerned to keep a better cheek on
the trend of our accident rate. True,
both production and employment
were up; both fatal and non-fatal
accidents however appeared to be
more than keeping pace with in
creased tonnage lignres. Then, too.
in -March '.'1-1 the industry was faced
with the prospect of the seven-hour
working day which in fact shortly
thereafter became effective in Illi
nois coal mines. We wondered

When buifiiut. ptcaee cons

whether, in view of these changing
conditions, there might be the need
for more careful study of statistics
to determine the cause of the in

crease—to see. for instance whether
there might be found some other
explanation than the old one of in
variably coupling increased activ
ity in the industry with any in
crease in accidents which shows up
during the same period. In talking
it over we saw the advantage of
having such a report as the West
Virginia Department, of .Mines pub
lishes monthly and we discussed the
feasibility of publishing similar
statistics. But in Illinois our oper
ators do not make monthly reports
to the Department of man-days
lost, classification, etc.. of non-fatal
accidents and usually do not report
them to Slate Inspectors at once,
unless they are of a very serious
nature. We have no specially con
stituted Safety Department in onr
Department of Mines and Minerals
and therefore must rely entirely on
our Mine Inspectors for the inves
tigation and report of accidents.
We decided however that if any
thing lo better Illinois coal mine
accident record could be accom

plished by more prompt compila
tion and dissemination of detailed
statistics, we would have enough to
do for awhile if we concentrated
our attention and efforts on fatali
ties alone, which our State laws re
quire t he operator to report to us at
once. We went on the theory that
to successfully bring about a reduc
tion in fatal accidents would auto

matically reduce non-fatal acci
dents. We had the publications of
some of the other states to study
and what we came out with in April
of 1934, called our 'Casualty and
Recommendations Report,' was
made up along much the same lines

nit tin' Advertising Section
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as Ilie monthly report published by
Dr. Daniel's Department of Manes
of Kentucky and the fatality re
ports of Indiana. Maryland, Ala
bama, Pennsylvania and some of
the other coal producing states. Our
appropriations for printing and
postage were none too ample and
we have had to be content thus far
with having the report mimeo
graphed, for mailing with our
monthly production report.

"Assistant Director Martin, who
is directly in charge of our State
mine inspection force, supervises
the compilation and publication of
our monthly accident reports and
to him much praise is due for the
success our efforts have met with
thus far. The main object of the re
port is to provide word pictures of
fatal accidents, as nearly as possi
ble in the language of witnesses,
mine managers, etc., describing
what happened to cause the fatality
in question. Usually the verdict of
the coroner's jury is incorporated
in our report and always the de
tailed report of the State Mine In
spector's investigation of the acci
dent, together with his recommen
dations, are given.

"In getting up these reports a
more or less set form is followed
and. as staled above, while the orig
inal data submitted to the office is
seldom changed in making up the
report we do. for reasons that will
perhaps he ohvious to all of you
gentlemen, sometimes omit minor
details. For instance, we confine
ourselves lo a mention of the
County only in which the accident
occurred, giving the name of the
deceased, his nationality, his age.
experience in mining, and his mar
ital stilt us. The name of the com
pany by which deceased was em-
ployed is not shown. -And where a
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man is killed on or about machin

ery we are careful t" make no men
tion in the report of the name of the
manufacturer of the machine, de
scribing it, for instance, merely as
a 'loading machine,' 'conveyor,'
'haulage motor.' 'mining machine,'
etc.

"Prom ii rather modest begin
ning along these lines—our distri
bution of the first 'Casualty and
Recommendations' report was only
seven hundred copies—the circula
tion of this report grew to more
than double the original number
within six months time. And what
to us was very gratifying was the
spirit with which the report was
received by coal operators and min
ing men generally in the State. It
seemed lo fill just the need we had
planned it for. One thing in par
ticular we wanted the report to do
was lo encourage men responsible
for safety in and around coal mines
to hold round-table studies and dis
cussions of these reports and recom
mendations and we made it possi
ble for coal operators to have as
many copies as they might need in
order to place one in tin- hands of
every official interested in safety,
every face boss. etc.. in and around
the mines. Soon we were receiving
requests for as many as fifty and
sixty copies of this publication from
coal mine officials and good reports
are coming to us frequently of the
use to which it is being put. And
so much for our 'Casualty and
Recommendations Report.' We
want lo carry the idea further and
eventually get out non-fatal acci
dent statistics via the same medium
—a monthly report. We will keep
working toward that end for we
believe such statistics would be of

great value to the industry in Illi
nois."
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Twant to take this Opportunity to
express the appreciation of the
Department for the splendid co
operation we have had from the
United States Bureau of Mines in
carrying out the first aid training
campaigns in Illinois. Without the
assistance of .Mr. Herbert and his

staff our task would have been a
much more difficult one. The coop
erative metbod of training was car
ried on in connection with the as
sistance of the Bureau men in all
our large campaigns and without
their help we might not: have been
able to accomplish the task. The
records indicate that tlie number of
persons trained in first aid in Illi
nois last year was the largest since
1930. I believe everyone who works
in or around a coal mine, regard
less of bis occupation, should have
first aid training and I know you
gentlemen will agree with me that
it is a helpful factor in reducing
accidents. I hope the record for
193") will show even a larger num
ber of candidates trained and of

One Hundred Per Cent lirst aid
training campaigns begun or com
pleted.

A word of praise and apprecia
tion should also be said here for the
operators and the miners them
selves who have cooperated in mak
ing these training campaigns suc
cessful. Coal mine officials always
went wholeheartedly into these
campaigns and gave our Mine Kes-
ene Superintendents every assist
ance possible.

We have had to work along on
very drastically curtailed appropri
ations in the Department of .Mines
and Minerals anil often times large
classes taxed our facilities to t he ut

most. Operators were always very
considerate of this and .Mr. Her

bert and his expert, stall' helped us
along in fine shape.

Men who have followed safety
promotion work for any length of
time know that in many instances
results are all too slow in first be

coming apparent; but they know,
too, that if they keep trying their
accident records will improve and
that better aeeiilent records will

invariably write themselves in
terms of profit on the cost sheet.

• • *

Mr. Pfahler: You have heard
Mr. McSherry's paper presented by
Mr. Herrington. Does any one want
to ask Mr. Herrington any ques
tions?

.Mr. G. C. MePadden: I just
wonder if Mr. Herrington lias the
fatality rate for small local mines
and the large shipping mines for
1934. How many fatal accidents did
we have in 8(i in the large mines?

Mr. Herrington: There were .17
fatal accidents in the small local
mines, and the tonnage was about
3.250.000 tons. As I remember, the
fatality rate was about 2% times
greater than iu the large shipping
mines.

Mr. Allen: I don't know whether
1 can give you any information.
I came East: on this trip to meet, as
many of you gentlemen as possible
to see what new ideas 1 could ac
quire, and to make a comparison as
to what you have done in the past,
with what we have done.

I suppose Colorado is in the same
condition as the rest of the states.
During the years 1931, 1932 and
1933 we supplied all reports. We
used to have six field men to do
this work, went down to two. hut
we now have four. This has been

a big handicap to our department.
But I am going to tell you some

id' the things we are trying to do.
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20 PROCEEDINGS OF TII K

We have in Olir law that tlie op
erators must prepare a monthly
report on all accidents. Fatal ac
cidents must be reported immedi
ately. Our system calls for insur
ance in any industry where four or
more men are employed. The Stale
has ti compensation department,
and all companies are required to
carry compensation insurance.
Some of the larger companies thai
can, carry their own insurance.
All accidents have to be reported
to the State Industrial Commission.
There has been some slackness in
some of these reports in the past,
but we are try inn' to get better co
operation from the operators. We
have a lot of trouble trying to get
the information from the small fel
lows, and we have a lot of coal
mined by the small fellows in our
state, which increases our work.
These are just some of the things
we have to contend with and with
only four field men to do it. Our
fatal accident rale is much higher
in the small mines than it is in the
large mines.

Xnw as to our accident preven
tion training. In 1927, 1926 and
1929 we instituted a campaign for
safety education, and in three years
lime put it in 126 of our small
mines. During t hose three years we
did not have a fatal accident at
those mines.

We can not make a comparison
on the non-fatal accident rate at

the small mines with the large
mines, as we have no reliable rec
ords as so many of t hem do not turn
in a report on the non-fatal acci
dents. In the past it has been

impossible for us to get this infor
mation, but avc now think Ave have
a measure to control these small
mines. Now all coal mines must
have a license staling thereon the
producer's name and the tons pro
duced. We have had some trouble
in the past finding the ownership
of certain mines, but Ave won't in
the future if we have authority to
close any mine without a license.
This license costs $10.00 for mines
producing up to 500 tons per day.
$25.00 for mines producing 500 to
1.000 tons, and $50.00 for mines
producing 1.000 tons or more.

You must understand, gentle
men, that we are not situated as
you are here. We have more than
100 producing mines that are 50
miles or more from a railroad. You
can ride 50 to 75 miles without see
ing a fence. We have a large state
to cover and it makes it pretty diffi
cult on the small funds we have.

I do not. think Illinois accidents
are any Avorse than ours for last
year. You had 86 men killed in the
year, and we had 2-1 killed for 9,-
500.000 tons. 1 am like the gentle
man who prepared the paper, in
that I believe that first aid training
should be continued by all means.

I think I can do belter explain
ing our conditions in Colorado if
you would ask me questions. If you
have any questions I will be only
too glad to give you what informa
tion I can on all the Rocky Moun
tain Area.

.Mr. Pfahler: Thank you very
much, Mr. Allen. If there is no
more discussion we will proceed
with the next paper.

Win n liu/iinfi, please consult Hie Ailvcrtisiny Sec/ion.
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THE APPLICATION OF PRACTICAL DEVELOP

MENTS MADE BY THE OPERATORS TO

STANDARD DESIGNS OF COAL MINING

MACHINERY AND EQUIPMENT
By DAVID W. JONES

Superintendent. Valicr foal Company. Valier. Illinois

The operators of mines do not
manufacture the major units of
machinery and equipment they use
and must depend upon established
manufacturers to provide them
with these vital elements which de
termine largely whether their op
erations will he successful or a fail
ure. Everything else being equal,
the manufacturers who serve the
operators best will profit the most.

In the first plaee. a maehine is
built to do work of some particular
kind, to replace the effort, of either
man or animal. I'nless a maehine

built to do the work better or more
efficiently than it can be done with
physical energy, there will be no
demand for it and it will not be
used. We cannot build a maehine

to create another maehine. because
that involves two forms of energy,
mental and physical. Mental en
ergy is a priceless gift and cannot
be mechanized or measured in units
such as horsepower or kilowatts.
Where work requires a combination
of mental and physical energy.
manual labor has an undisputed
field of usefulness. To illustrate:
twenty tons of coal can be loaded
mechanically in a mine by a ma
ehine. but a human being is re
quired to direct it and make its
working place safe. No machine
can determine where props or
cross-bars are required to protect
a working place. A man can load
the twenty tons of coal referred to
with an actual energy expenditure
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of about one-tenth of a kilowatt
hour over normal human require
ments, and this elforl figured in
purchased power, would have a
maximum cost of perhaps one cent.
The price of fuel enters into the
value of work done, and as man

derives his energy from food, one
cent will not buy very much human
work. Exceptions may be taken to
this form ol comparison but T wish
to bring out the fact that there is a
field of usefulness for manual labor
when it is directed by a brain, and
it is futile I'or man to compete with
a machine built to perform purely
mechanical acts. When a man or
animal attempts to do mechanical
work where fatigue is a factor, the
results will be unsatisfactory and
inefficient. We would not expect a
thoroughbred race horse to compete
with a plow horse in work on a farm,
although both animals are capable
of exerting horsepower. Let man
be used to do the more pleasant
tasks, and let's build more and bet
ter machines to do the tiresome me
chanical work.

The first man who builds a ma

ehine, to use a slang expression.
"Does not have a chance." The,

designer of a machine has a definite
operation in view for his machine
to do. After it is built, some one

else will operate it, and although
it performs the work expected,
something additional is desired
from il. A criticism is made. The
criticism finally reaches the proper
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place and the additional duty is in
corporated into the design of the
machine. The machine is then re
built as an improved design. It is
more useful than before, hut some
one else thinks about it along a new-
line and discovers another function
which it should do. Thus, the criti
cism goes on in an endless circle,
and ultimately the original ma
chine appears to he very crude and
poor in design. Tt is difficult for
the men who operate machines to
understand why the manufacturer
did not think of everything in the
first place, and build perfection
into his first machine. Of course,
such reasoning is not logical.
Thomas Edison started out to use
electricity as a means of creating
light. Today light is hut one of
the many uses we make of elec
tricity. Direct current was suit
able for the purpose then, hut al
ternating current is used now ex
cept where the direct current is
close to the source of generation.
Telso developed the theory of the
transformer and made it possible to
transform alternating current to
different voltages. When it became
possible to transform electricity
into high voltages its use became
universal, and today alternating
current is the standard. Our critics
might ask. "Why did not Edison
consider the question of distribu
tion in the first place.' Why did he
not, design the highly efficient
Mazda lain]) instead of the crude
carbon lain]) he used with direct
current?" The answer is, Edison
did not have the benefit of con

structive criticism from a previous
user of the thing called electricity.
He was Ihe first one to put his ideas
into material form, and so his

chances of building to perfection
were slight.

In the field of machine design,
when the first machines were built,
why were not the journals equipped
with efficient antifriction types of
hearings instead of plain brass
sleeves? Necessity is the Mother of
Invention hut she must have the
proper materials and tools with
which to work. Evolution follows

invention, and it determines the
survival of the fittest. We cannot
perfect machinery until we perfect
the component parts which makeup
the machine. Duly time can tell
which of the many theories and
ideas of design will survive. As
machines approach perfection,
their duties become more intense.
Therefore, the manufacturers must
continually build better machines
to withstand the extra require
ments of the operators. The march
of progress is similar to a hat tie
between the manufacturer and the
operator for supremacy. The oper
ator will always try to get more out
of a machine than was built into it
by the designer.

In viewing the trends at present,
indications point toward permissi
ble equipment. Not entirely due to
the fact that such equipment is ex
plosion-proof, hut because it is bel
ter built in every way. Permissible
equipment is built to withstand
some of the emergencies which may
never arise, whereas ordinary
equipment is built only to overcome
ordinary deficiencies which always
exist. In short, permissible equip
ment is the answer to the accident
which docs not happen. The appli-
Cal imi of permissible designs to min
ing equipment will he gradual.
Means must he found to compen
sate the increased cost of its con
struction. The first factor to jus
tify better equipment will he safety
of operation. Second, decreased
maintenance cost. Third, reliahil-
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ity. In explanation of these in
order, it must be admitted that we
are all becoming more safely con
scious. Definite progress has been
made in the last ten years, ami we
have now what might he considered
a substantial credit balance on the
side of safety in operation. To sub
stantiate the second factor, it can
be pointed out that the better con
struction built into permissible
equipment has resulted iii its being
kept in practically continuous serv
ice wherever used, which perform
ance is synonymous with low main
tenance cost. Equipment cannot lie
in practically continuous service
and be undergoing frequent repairs
al the same time. The third factor.
reliability, is evidenced by the fact
thai less idle equipment is required
for reliable operation. When de
pendability is built into machines
very little spare equipment is re
quired.

Statistics support the statement
that we are having fewer accidents
in coal mines. The frequency of
major catastrophies today is hut
one-tenth the rale we had ten years
ago. What has made this remark
able record possible.' Cooperation
is the answer. Cooperation in two
ways, between the manufacturer
and operator in building machinery
which can be used safely, and coop
eration between the operator and
employes, in observing safely rules,
Today, we are standing on the same
spot with regard to perfection in
machinery, where Edison stood
when he had visions of elect rie light.
Perfection in equipment is some
where in the future but we cannot

even with our wonderful imagina
tion, see its possibilities. Improve
ments must be applied gradually
from year to year. Changes sug
gested by the operators from time
to time will make machines better

and the cost of such betterments
will be absorbed by additional per
formance with less maintenance
cost. Operating conditions at pres-
enl are not such that we are pre
pared to accept radical changes
immediately. The cost would bepro
hibitive. However, as we progress,
the savings made from the use of
hetter equipment must to some ex
tent be applied to pay the way for
new developments and still better
machines. The so-called expensive
equipment of today will be the ne
cessity of tomorrow.

Improvements must be expected
to pay their way. and will if they
are worth while. Totally enclosed
motors exclude dust and dirt, which
are both destructive to machinery.
Hetter lubrication will result from
total enclosures, which will give
longer life for the machines to do
useful work-. Thus, each improve
ment has a particular saving to off
set its additional cost. Enclosure is
synonymous with safety. Exposed
moving parts arc always a poten
tial source of personal injury.
Safely of operation is synonymous
with Efficiency. There is less ex
penditure for time lost. Efficiency
is synonymous with Profit. There
is more out put for a given input. If
all of these points could be assem
bled into an equation, we would
have the following result : Better
Equipment equals Better Opera
tion. Machines in the future will
become obsolete in the rat io of t heir
disregard for safety features re
quired tn prevent personal injuries.

Looking specifically into the con
struct ion trend of someof the major
units of mining opera! ions, the loco
motives will undergo many im
provements. Contactors will re
place knife switches and the larger
sizes of drum controllers. Alloy
steel wire resistance will take the
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place ol' east material of the grid
construction. Wires and rallies will
have greater current carrying ca
pacity than we consider ample for
today. Defective wiring will be
overcome by more carefully enclos
ing and protecting the wires in con
duit. The slow speed locomotive
will have a broader field for use in
connect inn with mechanical mining.
Mechanical loading of coal has de
veloped three distinct types of lo
comotives, namely, high speed main
line haulage locomotives, medium
speed relay locomotives and slow
speed gathering locomotives to
serve the loaders.

It is quite likely that refinement
in locomotive construction will he
along the following lines:

(1) Application of antifriction
bearings to axle journals, and prac
tically all other moving parts.

(2) Improved suspension and
equalization of weight, which will
result in less vibration and wear.

Sudden jars and vibration are the
causes of much excessive cost of

locomotive maintenance.
(3) Better accommodations for

housing the motorman and trip
rider. A motorman's cab should be

made a place of safety instead of
hazard so that he will prefer to
stay with the locomotive in emer
gencies instead of jumping.

(4) The trip rider should have
a seat on the locomotive instead of
being required to crawl over the
locomotive and expose his person
to hazards along the roadway.

(5) Braking mechanism on the
locomotive should be an integral
pari of the frame instead of aeees-
sories attached to it. Sanding ap
paratus should be built to more ef
fectively and efficiently sand the
rails.

(C) Spring bumpers on each end
of the locomotive should be built

to withstand severe jolts without
transmitting the shocks to the frame
and axles. Hard bumping and col
lisions will occur at times and the

frames and axles should not be ex
pected to serve as shock absorbers.
Bent frames and axles are the causes
of more unsatisfactory locomotive
performance than any other causes.
Modern principles for springing
weight and absorbing shocks ap
plied to automobile engineering
would be an asset to locomotive con
struction and undoubtedly reduce
maintenance costs.

In the field of cutting machines,
we will expect to see the entrance
of caterpillar mounted equipment.
Track loading machines have their
track cutting machines, and it is
logical that the caterpillar loading
machine should he served equally
as well by caterpillar mounted cut
ting machine. Each one of these two
types of loading machines has its
field of usefulness and will continue
in use. Auxiliary equipment should
he designed to serve its loading
unit in the most efficient way.

In the field of coal drills we have
both track mounted and portable
equipment. The track mounted
drills have proven most useful in
connect ion with track loaders and

track cutting machines. Consider
able improvement can be made in
the so-called one man drills. The

posl must be made of lighter weight
metal to replace the heavy and cum
bersome steel and iron setup so that
one man can really carry the port
able drilling equipment. All port
able tools must be made of light
weight metal so that man power
can be conserved for useful work
instead of being used to carry
around a lot of dead weight from
place to place. In both the track
mounted and portable drills there
has been a marked disregard for
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safety in operation along one par
ticular line, and that is the un
guarded forward moving thread
bar and auger. This disregard for
safety by the manufacturers has
exacted a heavy toll of compensa
tion from the operators. Many
workmen have been wound up with
their clothing around these revolv
ing parts, which have coniparal ivcly
high speed and much power. A
simple telescoping guard would
eliminate the hazard. A stationary
guard covers the rear end of the
thread bar hut that end is only
one-half of the hazard. We will
soon he out of the age of building
the easiest way. The future will
build safely and well or not at all.

It has been true in the past and
it will continue to he so in the fu
ture, that industry is like the mo
tion of the earth itself. It cannot
stand still. Il must move forward

and progress or disintegrate. I wish
to illustrate how the manufactur

ing of mining machinery lias prog
ressed by quoting from the "Story
of Coal." issued by the .Museum of
Science and Industry. A copy of
this pamphlet was presented to each
member of the Illinois Alining- In
stitute in recognition of the assist
ance rendered in building the Mu
seum's Coal .Mine at Chicago:

"Between the 13th and 17th cen
turies the use of coal by smiths and
other industries in England grad
ually increased, hut no marked ad
vance was made in methods of
mining it. The horse was used to
operate pumps and to hoist material
and many of the methods of the
metal miners were applied to coal
mining. When the oiitcroppings
had been worked to the hone and

the sea coal became less plentiful,
the demand for coal in other coun
tries increased and two inventions

served to drive men to devising

more elaborate methods of mining.
These two inventions were the man
ufacture of cast iron and the steam
pumps of Savery and Xewcomen.
Up to this period the coal mini's
were, mostly open pits which were
frequently inundated with water
and were then abandoned. The for
ests of England had been denuded
to manufacture charcoal, and if
sufficient coal was to be supplied for
overseas demand and for making
cast iron, the horse pump had to
he replaced with a more efficient de
vice. The steam pump was the an
swer. The open pit mine was re
placed by a shaft. Simultaneously
with the steam pump there began
an era that came to be known as

the industrial revolution. The in

dividualistic artisan and craftsman
began to disappear and manufac
turing, which hail been carried on
by them at open shop windows, now
moved behind the walls of the fac

tory. Mass production was horn.
England turned in a few years from
an agricultural to an industrial na
tion. Coal became king and engi
neers bent their best efforts toward
devising heller methods of mining.
transporting, and preparing coal.
Trevithiek. in 1803, built the first
locomotive with no other thought
in mind hut to haul coal cars."

That was the picture about five
hundred years ago. The progress
which will he made during the next
live hundred years will depend
mostly upon the personnel of three
groups: (1) The progressiveness
of the manufacturer in building
mining machinery and equipment
better from year to year to meet
the ever increasing and more vig
orous service. (2) The ability of
operators of mines to work in har
mony with the manufacturers and
make it possible for the best ideas
to he preserved and the impractical
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ones to he discarded without un
necessary experimenting. (3) Anew
manufacturing organization must
he established to build new equip
ment for utilizing some of the po
tential values of eoal now dormant.
Here are some of the things we
know about Goal: It is second only
to the soil as a National resource—
transports—tlvys—cures—refriger
ates—and preserves our crops; mills
our grain--cooks our food—weaves
our textiles—gives us light—and
keeps us warm. Coal also provides
gas—coke—tar—chemicals—ferti
lizers—explosives—preservatives—
drugs—dyes—perfumes—and plas
tics.

These are the possibilities. We
should strive to expand the markets
for eoal. Development leads the way
for Demand. Demand paves the
way for Production. Production is
the keystone ol' the whole industry.
The flit ure for eoal will not he along
a smooth and easy path. Opposi
tion will he keen competition from
oil and gas. The pioneers started
the coal industry about five hundred
years ago from nothing and it has
grown to the maturity of today. It
must not he allowed to stand still
and disintegrate. Progress must
continue.

• # m

Mr. Pfahler: Does anybody want
to ask Mr. Jones any questions?

Mr. Allen : With the institution
of so many machines, conditions
have changed. I do not know ex
actly what your conditions are in
Illinois, hut the time has come when
you can 't lake a man and place him
anywhere. I do not helieve the
manufacturers of the new machines
are playing Iheir hets well. I have
yet to see a man selling powder
who has demonstrated the safe use
of his products. I would like to ask
the manufacturers if they expect

all the expense to be home by the
operator. It seems to nie that they
could explain their products bet
ter and give the eoal operator a lot
more help than I have observed.
1 don't like to see the operator get
it in the neck all the time. I believe
it is time some of the manufacturers
tell some of the men what these new

machines are for.

Mr. Pfahler: I helieve I will

have to come to the defense of the
manufacturers, for only recently
we have had some splendid serv
ice, and in fact we have always had
100% co-operation from them.

Mr. Johnson : 1 think there is one
thing Mr. Jones mentioned that is
over-emphasized. 1 helieve a person
apart from the actual production of
coal can build a machine that will

he a success. This may he untrue
in some instances. 1ml the actual
informal ion needed is available. I
do not helieve it is possible for any
manufacturer or group of manu
facturers to build a new machine
that will not have to have some

altering l" meet actual working
conditions. They must gel their
equipment in service to make it.
work successfully.

Mr. Allen: .My idea is to get
more men in the field and talk to
the eoal diggers. You know some
of these men can't read, and your
only way of leaching them is by
talking to Ihem. The manufactur
ers should have their men gel close
to the men who use their equipment
and teach them to know its condi
tion at all times.

Mr. Lyons: I would like to ask
.Mr. Jones if he has any figures on
his accidents for last year.'

Mr. I). W. Jones: T don't have
the exact figures, hut for about five
months last year out of the twelve,
we worked 550 men without a lost
time accident. In flic other seven
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months our frequency rate was
low. hnl our severity rate was high.

Mr. Lyons: To what do yon at
tribute that record?

.Mr. I). \V. Jones: The secret of
the whole thing is to keep a man
safely conscious. You can not buy
safety For him. hut if you will give
him some token that showsyour ap
preciation of his safety reeord. lie
will appreciate it.

Mr. Crawford : As Mr. Allen has
stated, the mines in Colorado are
small, and many of them very
small, compared with our South
ern Illinois mines. The manufac
turers' expense of selling to and
serving such properties is. there
fore, very high, and in most eases
they must of necessity depend upon
a middleman.

(Jelling bach to the subject, of
accidents, you first have to sell the
management in accident preven
tion, and your hardest job is to sell
the mine manager and his imme
diate subordinates. Many are in
clined to take the view that as long
as there are coal mines, there will
he accidents. Until this resistance
is overcome, accident prevention
will not get very far.

Mr. Allen : In regard to the com
pany store business that has been
spoken of here. T do not think our
conditions are any different in Colo
rado than they generally are
throughout the East. We are not
any worse nor any better in Colo
rado than any of you. We may know
a little less about coal mining, hut
a lot of our men came from the

Eastern States.

My idea is that, we should find
some method of approach to ac
quaint our men with the proper use
of the machines used. Also that we
should try to get them to under
stand the provisions of their min
ing laws, and that observance of

t hose laws means safer working con-
ditions for them.

We have every kind of condition
in Colorado that you have here.
We have seams that range from 20
inches to !)() feel in thickness. We
have gassy seams and seams with
no gas. Our mine labor is just
about the average of any other coal
mining state. I do know that it is
a proposition to teach a lot of these
men. hut I would like to see some of
these fellows trained to where they
won't think KYA is another radio
station.

Mr. Malsberger: T was very much
surprised at Mr. Allen's statement
about the powder companies, and
inasmuch as he mentioned the Du
Pont Company, 1 guess the thing
for me to do is ask for a transfer

to Colorado.

Put as far as education of the
men is concerned. Dul'oiit has mo
tion pictures of all kinds, and I am
surprised they have not utilized
them in Colorado, as our Company
is glad to give this service.

Mr. Pl'ahlcr: What is time of
DuPont is also true of the other
powder companies.

As it is getting late, if there is
no further discussion we will stand
adjourned until this afternoon.

AFITiRNOON SHSSION

Mr. Sandoe: For the afternoon

session our chairman will he Air.
•I. E. Jones. I will now turn the
afternoon meeting over to Air.
Jones.

.Mr. J. E. Jones: I am sure you
will continue to give the good al
ien! ion we had in the morning meet
ing, which was in charge of Fred,
and which these papers deserve.
The first paper on this afternoon's
program will he read by Mr. Frank
Sclmll.
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THE USE OF CIRCULAR TRACK FOR MECHANICAL

LOADING

By F. M. SCIIULL
Superintendent, Binkley Mining Co., Clinton, Ind.

When we opened up our No. 10
mine, in August 1933, it was
changed over from a hand loading,
solid shooting mine to a 100',-f me
chanical mine by the installation of
Goodman short-wall cutting ma
chines and 7-151* Joy loading ma
chines. Due to the size of the pit
cars, they hold only one and one-
half tons mechanically loaded, it
was decided to use a circular track
in rooms so that we would be aide
to make a quick car change. In line
with this decision our mine devel

opment was laid out and pushed
forward.

All of our entries, both rooming
and main, are driven three abreast
with cut-oil's or cross-cuts every
third break-through. (See sketch.)
The middle entry, OU main entries,
is the haulage road. This gives ns
one entry for intake air course and
two for the return. The middle en

try, in the rooming entries, is used
mostly for car storage. You will

note on sketch that rooming entries
are opposite one another and the
distance between rooming entries,
along the main entry, is 525 feet.
This gives us a room depth of 2.70
feet with a twenty-five foot fire wall
along the face of the rooms, when
completed; also, that one large dou
ble parting serves four sets of room
ing entries. As you can see by the
sketch, there are two cross-cuts lead
ing into the middle entry of the
rooming entry, one pointing into
the parting and one to the outside
which enables us to turn our cars
around without any delay to speak
of. As a general rule we pull up
and back the empties into the entry
and pull the loads out to the part
ing. In other words, these two
switches act as a " Y " and it is nec
essary to turn our cars around once
before they are delivered to the
loading machines on the circular
track. Then, when the cars go
around the circle, and are loaded,

ROOM/NG ENTRY SKETCH
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they are turned right for the bot
tom.

All of our rooming entries are
driven deep enough to give us
twenty rooms, on twenty-seven foot
centers; (see sketch of rooming en
tries.) Ten of these rooms are
worked abreast which constitutes a

territory for one loading machine.
Rooms 1 and 2. J and 4. 5 and G. 7
and S and !) ami It) are held together
in pairs at a distance of thirty feet ;
1 and 2 making one room forty feet
wide, empties going in No. 1 and
coming out No. 2 loaded and by car
rying the sights six and one-half
feet off of opposite ribs, it gives us
a fourteen fool pillar between
rooms. When rooms reach a depth
of 200 feel, the pillar between 4 and
5 and (i and 7 is cut out. giving a
total face of 2.70 feet for the last
titty feet of the rooms. I might add.
at this point, that we have loaded
as high as 250 pit cars in seven

hours, working on one of these long
faces, with a 7-BXJ Joy loader.

Switches are laid in every room
and when rooms reach a dept h of
150 feet all of the switches, with
the exception of 1 and 4. are aban
doned on the entry and the road
material is recovered out of all
rooms, except 1 and 4. for the 150
feet. The other rooms are cut off,
thus saving any long moves with
the loading machine. The radius
of the curve, in each corner of the
rooms, is approximately 15 feet.

By this fail we hope to have a cir
cular main line haulage laid out so
that loaded cars will come in on the
north side of the bottom and the
empty cats will be taken inside Prom
the south side of the bottom which
will eliminate the use of "Ys" and
the extra switching of turning our
ears on "Ys" as we take them in
side. It will also eliminate the meet
ing of main line motors on passing

EM TRY SKETCH
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tracks since all motors on main lines
will he Following each other, with
both loads and empties. The circu
lar track, main line haulage system
will automatically turn our cars
around when they leave the bot
tom: then, when they are put
around the circular track at the
face, and loaded, they will be in
proper position For landing on the
north side of the shaft for hoisting.

i • •

.Mr. -T. B. Jones: You have heard
Prank's paper, and it is now open
for discussion.

There is no question but what the
success of Prank's system depends
upon the strain that lies above the
coal.

The next subject on the program
is on the cleaning of coal. We have
four papers on this subject, and all
four papers will be. presented be
fore opening discussion on them.
But first I am going to introduce to
you Mr. Gordon MacYean of the
Mines Safety Appliance Company,
who has prepared a paper which I
know will be of much interest to all
of you.

THE MODERN ELECTRIC CAP LAMP AS AN AID

IN CLEANING COAL

By CORDON' MacVBAN
Mine Safety Appliances Company. Pittsburgh, Pa.

One of the features of the design
of a modern tipple to which much
attention has been given in recent
years is the proper and effective
illumination of t he tables over which

the coal Hows and upon which hand
picking is practiced. Cpon numer
ous occasions have technical articles
been written and published demon
strating the value of good lighting
in the facilities of an up-to-date
preparation plant at a bituminous
coal mine.

Why. then, should not even
greater attention be given to the
problem of effective illumination at
the working face where the coal
receives its first attention and initial
exposure to the possibility of bene-
flotation by man. Any removal of
free impurities at the time of load
ing into the mine ear obviously
means not only a reduction in the
work required of the preparation
plant but also the elimination of

haulage of valueless material. Ex
amples are known where, at a 3,000-
ton mine, the delivery of refuse to
the tipple has been reduced by an
average over a period of months of
•JO tons daily after an increase in
effective illumination at the working
face. Sizeable reductions in men

employed on picking tables have
been accomplished in this manner
itlso.

Most of you, in general, are fa
miliar with electric cap lamps, over
325,000 of which are now in daily
use on this continent. Many, how
ever, do not appreciate what tre
mendous advances have been made
in Ihe last live or six years in the
amount of illumination available
from these lamps, it was realized
some years ago by the manufactur
ers of electric cap lamps that, in or
der to widen the scope of their
market, it would be necessarv to
evelop equipment which would ae-
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iiially be preferred by the miner as under the title of "Illumination in
a working lamp over open flame Relation to Preparation at the
lamps. As a by-product of the ef- Pace", presented at the American
forts to accomplish this, tile electric .Mining (longress under date of May
cap lamps available today are so 14.1935:
far superior to the open flamelamps ".\ number of miners in different
in illuminating qualities thai their sections of the mine were furnished
installation, in manycases hasbeen carbide lights and electric cap
motivated in recent years solely by lamps. Bach of the loaders was ra
the desire of the mine management (|ll(.sted |„ alternate the use of each
to improve the coal preparation id 0f ||u. ,W), types in loading alter-
Ihe working I'aee. „.,,,. (..,,.s g[e was a|sil reqUested to

As an example of this, your at- try to use an equal effort to clean
tention is directed to information coal with each type of light. Care-
recently presented by Mr. Carel ful time studies showed that the
Robinson, Manager of Mines, Kel- miner consumed :)2'/, more time in
lys Creek Colliery Company, of cleaning and loading the ears with
Ward, W. Virginia, at the session the carbide light than was required
of the American Mining Congress with light from the electric eap
devoted to Coal Preparation. |amp, Each «,f the cars loaded as

About two years ago this Com- part of the test was marked foe
pany introduced the latest type of examination at the tipple. The im-
Bdison electric cap lamp. Tonnage puritieswere removed and weighed,
bad previously been falling off due and it was found that the coal load-
to orders lost on complaints of dirty ed when wearing electric cap lamps
coal. Since then, very marked im- contained on an average 25% less
provements in the quality of the free impurities than when loaded
coal have been attained with re- with illumination from the carbide
sullant retention of market pre- light.
viously lost as well as a sizeable ad- "This measure of impurities was
dition to tonnage formerly mined. ))V n„. ,.,.„„];„. inspector on the
Complaints were reduced almost to «jury ,.,),),.• Tbe 'jury' svstem al
the vanishing point. It might be \'yard is as follows: Provision is
here said thai the splint coal scams made on ,|ie tip|l|(. so ,|ia, aMV ,..„.
at Ward arc free from explosive 0fcoal can be passed from the reg-
gas; the mines are drillmines, hence „].,,. fl(nv |() ., s|1(1(.ia| 1)in prora
the basic reason for the change was ,,lis 1)in H is fed ,„ „ S,11„.I jd.in„,
'" ""1,rT '"I .Iimi,lil,|l,m- , , table and on this it can be minutelyAfterthe electric cap lamps had (.1(.;m(,(, withmit illt(,.IVri wilh
been in continual service at these . . ,n . ...

,. . . ... production. All impurities arc
mint's lor over a year and a ball. ', ... .' . , , ,
the managemen. determined they thniwn into a box and weighed and
would investigate whether their t»e dean coal carried forward on
step in changing to electric cap ,lu' Peking table and mixed with
lamps was fundamentally sound ""' ",1"'1' eoaL " efcess '">]><"•">•
and basically responsible for the is l'"1""1 l,ll'n tl"' tipple boss and
improvement in tbe quality of the elieekweigliiiian are called down to
eoal. The following method of in- inspect the impurities and a dock,
vestigation was used, this being an or suspension, or discharge is iin-
excorpt from Mr. Robinson's paper posed.
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"To supplement the above prac
tical test, I requested Hie Mine En
gineering Department andthe Elec
trical Engineering Department at
Ilie West Virginia University to
make a series of comparisons to
cheek up on the difference in illu
mination. These tests were made in
the laboratory at .Morgantown and
in two mines in the Pittsburgh seam
near Morgantown. These tests
showed that when the carbide lamps
were first tilled ami lighted that the
illumination was very nearly equal
to the illumination from two of the
most important types of eleetrie cap
Limps. In a lew minutes, however,
the carbide lights began to flicker
and the illumination was gradually
reduced. On the other hand the il
lumination from the eleetrie cap
lamps was almost constant through
a period of live hours. To illustrate
this. 1 will ipiote from one of the
records which may be considered as
typical:

"Carbide light taken from active
use. Reflector had been blackened.
The measurements with the foot
candle power meter were made fif
teen inches straight in front of the
lamp. Damp was freshly charged
and reservoir filled with water and
water feed adjusted. Measurements
were taken at intervals of five
minutes and lamp was in motion
lief ween I hese :

0:45 P.M.—7
0:60 "
10:00 "

10:05 '•
10:10 "

10:15 "

10:20 "
10:25 "
10:30 "
10:35 ••

—8

—(>.0

—3.5

—3.7

—3.4
—2.7

—1.5

— 1.0 "

At this time the water feed was
opened wide and the lamp vigor

KCP

11

11

ously shaken and then the water
turned off lo secure maximum [ires-
sure and illumination. By this
means the candle power was in
creased to 2.1. Thus in a period of
forty-live minutes there was a drop
in illumination amounting to 7-1', ."

While well over half of the bitu
minous coal today produced in the
U.S. is mined with electric cap
lamps, only about one-quarter of the
tonnage of Illinois is so mined. All
of the tonnage of Illinois mined
with electric cap lamps originates
in mines classified as gaseous and
their introduction was actuated by
reason of ibis.

A miner's lamp is the most im
portant tool he carries. Without it
he can do no work ; with a good lamp
he can be a very efficient miner. The
modern electric cap lamp is rapidh
replacing the open flame lamp in
both coal and metal mines because
it is a better tool. The purpose of
this paper is merely to draw your
attention In the fact that the use of
the modern electric cap lamp can
play a very able part in any cam
paign for the preparation of a
cleaner coal from any coal mine in
which part or all of t he coal is being
hand loaded.

s s «

.Mr. .1. E. Jones: As stated by
Air. .MacVean the lamps installed
and introduced in the State of Illi
nois were introduced from a safety
standpoint, although this is hard to
believe. Mr. MacVean brings forth
the use of these lamps in producing
clean coal, which I am sure you all
found to be a very interesting point.

The first paper on coal cleaning
has been prepared by Air. J. Urif-
fen of the Koppers-Rheolaveur
Company,
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THE CLEANING OF ILLINOIS COAL

By JOHN GRIFFEN
Koppers-Rheolaveur Company, Pittsburgh, Pa.

Mr. Chairman—Gentlemen: binetl with the tipple operations.
The Cleaning of Illinois Goals Each property usually presents

is an extremely interesting subject some new elements calling for ex-
as it is profoundly influencing the porienee and judgment in selecting
economic status of coal and is up- a combination of preparation facil-
setting existing competitive Condi- [ties which will add the greatest
tions. You gentlemen, who have marketability and therefore the
access to the data showing the move- greatest increase in revenue with
nient of Illinois coal into various the least expenditure for plant
market territories undoubtedly and operation. We are interested
find that fields where mechanically in the profit motive only,
cleaned coal has been produced in Perhaps the most important stage
substantial quantities during the in the planning of a cleaning plant
past months have materially in- is a study of the markets for which
creased their shipments to more dis- that coal can be best fitted and into
taut markets where higher freight which it can go with the greatest
rates were formerly prohibitive. I competitive advantage. The corn-
am informed that competitive plaint files on shipments from an
boiler tests in industrial plants with operating property are very sug-
mecbanically cleaned coal have gestive and will invariably show
(piite generally shown lower fuel Ibat uniformity in the quality of
costs per 1.000 lb. of steam sufficient the coal shipped is vitally impor-
to pay the premium for cleaned taut. An Illinois operator, who is
coal and still leave a margin. Thus operating a strip pit without me-
the cleaned coal enjoys n more fa- chanieal cleaning and who analyses
vorable competitive position than every car of screenings shipped,
the raw coal. had told me that his study of some

.Mechanical cleaning may also be 10,000 cars showed that 80${ of the
considered a mining look In shaft complaints as to impurities came
mining it allows changes in mill- from that 10% of the cars which bis
ing practice such as mechanical records showed were of the poorest
loading which may appreciably re- quality. This demand for tiniforin-
dttce mining costs and at the same ity applies as much to sizing, mois-
lime maintain or improve the (pial- ture and freedom from degrada-
ity of shipments. In many strip tiou, as it doesto impurity contents
pits the overall recovery may be in- or analyses. Such market study
creased or maintained with a better must forecast not only the competi-
shipped product of more uniform live situation of today, but. if pos-
ipiality. sible. that which may be eneoiin-

Ilowever. mechanical cleaning is tered during the succeeding years,
but one element in the complete A study of the raw coal produced
preparation of coal to suit it for by a mine is of equal importance,
the manifold requirements of its It is not necessary logo into the de-
users and must be effectively com- tails of test procedure, except to
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say that the samples taken should
be large enough to be fully repre
sentative and should, of eourse, in
clude complete screen and float and
sink tests with analyses. Very im
portant is a record of the appear
ance of the gravity fractions in the
domestic sizes as these are sold on

appearance rather than analyses.
It should be emphasized that too
often plants are built on loo meager
data on the variations that will oc
cur in the raw material. It is safe
to say that, if yon have data which
you think is quite complete and ac
curate, it is wise to check that data
by a duplicate set of samples and
tests.

When the cost of the complete
preparation plant is analyzed it will
be found that the cost of the equip
ment to remove refuse material, the
actual cleaning machine, is a sur
prisingly small proportion of the to
tal. It thus seems wise to build with
some leeway for the future when
competitive conditions may be more
severe as more mechanical prepara-
Iion plants are built. The efficiency
of the cleaning equipment likewise
may be a vital factor in the competi
tive race. It may seem easy to con
clude that we will accept greater
coal losses if we are forced to pro
duce cleaner coal but it may happen
that this increased loss will change
the cost statement from black to
red.

With wet cleaning equipment the
treatment of the coarser sizes of

coal is comparatively simple al
though uniformity in the quality of
the product and recovery may vary
considerably with the different pro
cesses. The No. (i coal presents a
special situation as the coarser sizes
carry considerable medium gravity,
high ash coal due to thin bands of
impurities. This material must be

removed from the cleaned coal but
contains too much fuel value to be
discarded. The Uheolaveur coarse
coal unit conveniently separates
this material as a middling product
which is crushed to screenings size
and returned to the same unit for
cleaning. This feature and the reg
ulating facilities of the Rheolaveur
process enable the production of
washed coal of unusual cleanliness

anil uniformity with a maximum
recovery.

With Illinois coals the method of
treatment of the fine coal, namely
minus 5/l(i", is quite important
for this size usually contains the
greatest amount of refuse mate
rials. Also, efficient washing of the
fine coal generally produces coal of
materially lower ash content than in
the coarser sizes. This is particu
larly true of the No. 6 coal. It is
obvious that efficient cleaning of
fine coal and slurry enables a higher
tonnage of coal of a given analysis
to be shipped. For. if the fine coal
is thoroughly cleaned with a mini
mum loss of coal values, the coarser
coal which is usually more bony can
be washed at a higher gravity and
thus a higher recovery for the same
analysis on the shipped coal. The
proper cleaning of the fine slack
therefore has a very important ef
fect on the quality of the screen
ings and the overall recovery.

With a washing plant which will
effectively clean line slack and slur
ry plus 48 mesh in size, it is essen
tial that effective dewatering pro
visions be included. Dewatering
screens equipped with 1 in.in. or
even Vi nun. screens will not re
cover coal as fine as 48 mesh. 1/4 or
even 1/5 mm. screens are necessary
for such recovery. A product of this
fineness should not be shipped with
out additional dewatering or dry-
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inV"- The Carpenter centrifugal dry
er is a very effective machine for
this purposeand will produce5/16"
or 1/4" x 48 mesh washed eoal with
approximately 8% surface mois
ture. This eoal is still damp but is
a light fluffy granular product from
which no further moisture ean he

drained. Our experience in south
ern Illinois is that such a product
will give little or no trouble from
freezing during winter weather. <>r-
dinarily direct operating costs are
about 2c per ton of this size, which
mean less than '/a1' per ton of total
output of all sizes.

The first Kheolaveur installation

in Illinois was a Slurry unit which
was added to a jig washery. This
unit is saving 80 to 90 tons per day
of coal which otherwise was wasted

as too dirty to include with the
screenings. This additional recov
ery is fully ">'/(< of the output.

The first complete Kheolaveur
Washery was installed at the Fidel
ity Tipple "I the United Electric
Coal Companies and is treating No.
(i strip coal mined west of the Dit
Quoin anticline. This plant was
fully described in the .May issue of
Coal Age and I simply wish to refer
to the performance of this plant as
it throws light on the generalized
statements above.

The washing plant was designed
to handle 600 tons per hour feed
and has shown monthly averages
of 595 tons per hour with the aver
age for a day as high as 675 tons
per hour which means that for one
hour it has treated as high as 750
tons. Delays originating in the
washery during March and April.
1935, were less than 1.4% of total
operat ing time.

The washed eoal is produced with
an ash content equal to the ash of
the float 1.50 Sp. Or. in the feed.

The plant is designed to waste
the slurry minus 48 mesh, or 0.01"
aperture, as this material in the
feed analyzes over 'M'/i ash due to
its high clay content. The total
losses in the slurry are less than the
tonnage of minus 48 mesh in the
feed and the 28x48 mesh size in the

clean coal is the lowest ash coal

produced.
The total clean coal produced

averages 99.5% or more of the plus
48 mesh eoal floating at 1.50 Sp. Or.
in the feed. The overall recovery
from tipple and washery combined
of over 90% of run-of-mine input
is greater than was predicted.

The performance of the washery
regarding dewatering and sizing
has been very gratifying. The mar
ket sizes larger than 5/16" are de-
watered on the main classification

screens and the minus 5/16" eoal
is dewalered by boot and elevator
followed by vibrating screens and
Carpenter centrifugal dryers. With
the low slurry losses stated the
moisture of the screenings sizes is
but a few per cent above the aver
age of Ihe corresponding sizes of
raw eoal and on an average lower
than raw screenings loaded during
wet weather.

Thus, without any heat drying,
washed eoal was shipped through
out last winter even into Wisconsin
with no serious trouble from freez
ing and I have been advised by offi
cials of the United Electric Coal
Companies that they had fewer
complaints on freezing from ship
ments from Fidelity than from
their other properties shipping raw
coal.

We are now designing a eoal
washing plant for the Northern Illi
nois Coal Corporation in connection
with their property near Wilming
ton. Illinois, which follows substan
tially the plant layout and flow
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sheet which has proven so satis
factory at Fidelity. One new fea
ture which may he of interest is the
provision of one main launder in
the Hheo coarse coal unit 66" wide
which will handle -136 tons per hour
of feed. This, we believe, is the larg
est capacity single coal washing
unit in the world.

As we view it. coal preparation is
a manufacturing process. It takes
your coal as a raw material and
gives it the qualities your trade re
quires. The fact that most Illinois
mines have a long life with an as
sured tonnage makes it possible t"
view mining and preparation as a
manufacturing enterprise which
warrants an investment in prepara
tion plant that will assure efficient,
dependable operation with low
costs and low coal losses.

In closing you may he interested
in some comments on the develop
ment of mechanical cleaning of bi
tuminous coal throughout the coun
try as a whole.

The statistics on the mechanical
cleaning of bituminous coal recently
issued by the United States Bureau
of Mines contains some very signiti-
cant data. The percentage of the bi
tuminous coal output of tin' United
States mechanically cleaned has in
creased each year from 1927 to
1934 and in 1934 the percentage
was more than double that of 1927.

Equally significant to the Illinois
operator is the fact that this in
crease is consumed in the domestic
and industrial markets rather than

in the making of coke—the tonnage
used for this purpose having de
creased during the period, while
that used for other purposes has in
creased 72';.

It is of particular interest to Illi
nois operators to realize that slates

such as Pennsylvania, Virginia and
West Virginia, which have a repu
tation for producing raw coal of the
highest quality, have shown in re
cent years unusually rapid ad
vances in mechanical cleaning.
Their statistics also show that the
big advance in mechanical cleaning
started in 1929 and has continued
rapidly in the succeeding depression
years as witnessed by the following
figures showing percentage of each
group's output that was mechani
cally cleaned.

Year

Virginia Illinois
.mil West miii

Pennsylvania Virginia Indiana

1928 5.3=1.11(1 3.4=1.00 0.70=1.00

1929 7.7=1.45 5.5=1.62 1.33 = 1.75

1934 17.5=3.3(1 10.2=3.0(1 4.20=5.50

These statist ies show that t he me

chanical cleaning of coal must be
an effective means in the present
keen competition for coal markets.

.Mr. .1. E. Jones: As explained
to you a few minutes ago. the dis
cussion on these papers will ail
come together.

The importance of this subject to
the coal fields of the Mississippi
Valley can not he overlooked. Since
coal has been produced in Illinois,
it has been the best prepared that
has been mined, and in our drive
for business we must continue to
give the best, and build for the fu
ture. For if we were to mine 100,-
000,000 tons of coal a year, there
would still be coal for over 1.000
years.

The second paper on coal clean
ing has been prepared by Mr. R, G.
Lawry of Roberts it Schaefer Com
pany.

Whi n buying, ploasa consult the Advertising section.
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THE PLACE OF AIR CLEANING IN COAL

PREPARATION

By R. C LA WHY

Contracting Engineer, Roberts it Schaefer Co.. Chicago, Illinois

About L2 or 1-1 years ago air Our recommendation is to wash
cleaning ol' coal was introduced on all sizesdown from the point where
a commercial scale and aroused hand picking is inadequate, to the
very general interest. At the same size where air cleaning is more ad-
time there was revival of washing. vantageons. and from there to zero
There then followed milch eontro- to clean with air.
vcrsy regarding the relative merits [j js nG, necessary to determine
of the two systems. these size divisions theoretically.

This argumentative period is They should correspond to shipping
about over, as it seems reasonable sizes, as the Illinois standard sizes
that each process has its merits, and are of supreme importance in mar-
its special field. lining.

The purpose of this paper is to The upper washing size canwith-
discuss the place of air cleaning in out argument be set at (>" or '•)" to
a general beneficialion progam. suit various conditions.
Consideration is given principally The upper size for air cleaning
to Illinois coals, but the statements should be 1'/••". %," or •"> 16" de-
apply to the treatment of any coals pending on :
from any districts where the condi- j T]l(, ,.,.|;l,jV(. amount of each
(ions are similar to those here. sj7(1

The main points in this discus- ., T||i, ,„„„.,,,,. 0f t|1(. onti,.e
sion will apply to any system ofwet pi;,,,, .„„!
washing and to anv system of air „,. . ,. . , . ,,

. . b ,,,.,, i 3. The moist ore limit desirable
cleaning, but T will speak princi- .. . ,

„ 5 , ,• ,., i- or the smaller sizes ol coal,pallv ol the Air h low machine as .
I am more familiar with it. Returning now to the question of

,, ... , • , what svsteni to use. wet or drv. It
1-rom a practical standpoint one • . , •„„.,

.. ,, ' • , , • the surface moisture ol the small
of the most serious problems in . . . ,, , ....
... , '. ,. , coal is not consistentlv over 4 or

washing is to <ewater he line coal .„, .... , , . • . .
,. * :•>'/,. and it actual machine tests showand to recover it. ^ ^p^ (..|n bp obtainedj air

In air cleaning the recovery ol ,.],.„„j,,,,. sh,,,^] be used. Sometimes
line coal is easily accomplished in a was],abilitV curves are sufficient to
dust collector. There is an upper make this determination.
size limitation „. air cleaning. Ihis be true that the presence
,s because the horse power ,„ a,r in- f »j { ^ fine ^ wou|(,
creases rapidly as the pieces ot ma- |<(, |h(, *w ,.,• ,his wal so
tenalincrease msize. (|ink.||h eombinetl with n„. ,lari.

The process to adopt then should: fieatj0M 0f ,|„. wasb water, that it
1. Clean the product accept- would be more economical to apply

ably, and heat drying to the line coal and
2, Do the job at a reasonable then clean it by the air process.

cos,.. Heat drying is too expensive to use
when buying, please consult the A&oerHatng section.
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if it can he avoided, however if it
should he necessary to heat dry the
small coal after washing, it miglil
he better to dry the raw coal (irsl
and then air clean it.

If it has been decided to use air

cleaning in a washing plant setup
the question of what sizes to treat
can be determined by considering
the points mentioned above: the
amounts of the various sizes and
the question of dewateriug. It hap
pens that 1|£"x%", %"x5/16" and
5/16"x0" are good size ranges to
treat on the Air Flow cleaner as
well as commercial sizes. I f a wash
ing system is used in which a small
size range and definite tonnage is
used for each washing unit it might
he desirable to wash down to either
1.'/•>" or •\'\" or perhaps to only 2".
In this last ease it is alright to air
clean the size 2"x:*4" in one Air
Flow machine.

In most of the larger washing
plants it will he found most desir
able to limit the tipper air cleaned
size to •';/," or 5/10".

The question of dewateriug may
affect the decision of what sizes
to air clean. A washing plant can
he much simpler if the dewateriug
is confined to screens so that heat

drying, or centrifugal drying will
he unnecessary.

The smaller a piece of coal the
greater its surface compared to its
volume, and the more surface mois
ture it will bold. For example egg
coal can he dewatered on a screen to

about 2%%, pea coal to perhaps
4 or 5% surface moisture while
minus '/," coal will hold easily
10% of water.

The question of dewateriug
brings to the fore why air cleaning
should he used for fine coal. Wash
ing and air cleaning supplement
each other. Where the difficulties
of washing appear in treating fine

coal, the advantages of air cleaning
are the most apparent.

When for example 5/16"x0" coal
is washed a certain pari, say the
minus l/l(i" or minus 1/32" is not
really cleaned, .just made wet.
When this size is air cleaned the
same minus 1/32" may not he im
proved hut the minus -18 mesh or
greater is drawn off by the exhaust
fan and can hi' disposed of in its
natural state.

Air cleaning is facilitated by the
extraction of the minus -18 mesh
dust.

In a combination plant the mois
ture of the dewatered coal is de

creased by the mixing of the wet
and dry coal. Thus l'/>" screenings
composed of l1/>"x5/l(i" washed,
and 5/16"x0" air cleaned will not
freeze and will he little different

from untreated coal. If all of the
minus |4" coal is air cleaned any
resulting mixtures will show hut
little moisture effect from washing.

The disposal of the collected dust
from air cleaning will depend on
its ash content and whether or not

a dedusted product is desired. It
can he mixed with the clean coal,
the refuse, or sold as a special prod
uct if possible.

To summarize the advantages of
a combination wet and dry plant:
1. The large sizes can he treated in

large capacity units so that only
one or two such units need he

used.

2. Washing need only extend down
to such a size that the dewatered
coal will have a low moisture

per cent.

3. Clarification of wash water will

he easy as the quantity of solids
will he small.

-I. The air cleaned sizes will he
shipping sizes.

When buying, please consult the Advertising Section.
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•">. Soft shale that dissolves in exact statements about cleaning
water will he removed as refuse sizes, and moisture percentages can
or drawn off as dust, in air clean- be made when applied to a specific
ing. problem.

li. The amount of tines exhausted We believe (lie coal industry is
can be regulated in the Air Flow inclined to consider the merits of
to suit the requirements of de- all systems of coal cleaning and that
dusting. little prejudice exists against any

7. .Mixing of wet and dry sizes re- process. em*
duces the final moisture.

.Mr. .1. E. Jones: Ihelhird paper
In this discussion the .statements will be presented by Mr. .1. W. Wit-

are intended to be general and to son of MeXally-I'ittsburg .Mfg.
apply to commercial plants. More Corporation.

COAL WASHING IN BAUM TYPE WASHERS
WITH SELECTIVE ASH CONTROL

By -I. W. WILSON
Engineer. .MeXally-I'ittsburg Mfg. Corp.. Chicago. Illinois

In some earlier types of coal upward current, ('(inversely, any
washing equipment attempts were variation in the rate of (low. due to
made to secure a densimetric clas- blockage, changed resistance, pump
silica!ion in a single operation. The wear, etc., necessarily results in a
raw coal feed would be delivered changed basis of classification,
into an upward flowing current, or The liaiini Type washers do not
hydraulic water or an artificial so- attempt to accomplish the final sep-
Intion in such a manner that the aration directly, but function in
coal "floats" across the discharge two separate and distinct phases.
outlet while the impurities sink The material is first stratified den-
Ihroiigh to some lower outlet. Ob- simetrieally and the stratified bed
vionsly. in the presence of the con- is then "sliced" through at any
tiniions upward current or solu- densimetric plane to accomplish the
tion. a true densimetric separation final separation. The lower, denser
is not made but rather a classitiea- strata, or concentrates, are rejected
tion of so-called like-falling parti- from the bottom ends of the wash-
cles. Such classification depends on ing compartments, the remaining
the sizes and shapes of the parti- upper strata necessarily overflow-
cles to as great an extent, as upon ing with Ilie water,
their densities, so that true scpara- These washers are equipped for
tion. on a specific gravity basis, is rejecting concentrates from botb
effected only within closely re- ends of the bed. That at the intake
stricted size ranges. or primary end consists of the high-

Moreover. any desired change of est density material and usually
tile approximate separating grav- constitutes the pure refuse or pri-
ily, involves readjustment of the mary rejects. The intermediate

When buying, please consult the Advertising Section.
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gravity materials or middlings, dis
charged at the secondary or outlel
end. may vary widely with different
coals. It may consist of an homoge
neous natural middling, or bone, or
high gravity, high ash coal, which
may be utilized as a fuel, Or mar
keted as a secondary, lower grade
product. Again it may consist
largely of laminations of good eoal
with impurities. In this ease it is
usually crushed to separate the
laminae and then rewashcd to re

cover the liberated values.

When the values are insufficient
to justify recovery on either of
these bases, the middlings are con
sidered merely as secondary rejects
and discarded with the primary. In
still other instances, when there is

sufficient freed pyritic material
present in the seam to justify the
recovery of the sulphur, separation
at high gravity is established at the
primary end. to reject all the py
rites there. The secondary dis
charge will then include all the
carboniferous and non-pyritic im
purities and constitutes the only
direct rejection.

Assuming that we have estab
lished the densimetric stratification
of the raw feed in this type washer,
let us look at the second function
of it, that is, the separate rejection
of certain predetermined strata.
In an automatically operated
washer like this one the discharge
rates must obviously be controllable
to conform to variations in the rate
and quality of the raw feed.

In this washer the heavier strata
is rejected at tin' primary end and
the middlings at the secondary end
and rejected through adjustable or
ifices, placed in the vertical end
walls. They are located at the bot
toms of the washing compartments,
extending across their total widths.

and the discharge rates are gov
erned by means of mechanically
operated rejection devices. What
ever is not rejected here must ob
viously overflow with the lighter
strata. In order therefore that only
and all the proper strata be dis
charged it is essential that the
stratum plane which represents the
desired separating gravity he main
tained at a sufficient height, above
the orifice to prcvenl the loss of float
material with the concentrates or
rejects but must not approach the
orifice weir so closely as to permit
sink material to go out with the
lighter strata. In other words the
concentrate bed must be controlled

both as to depth and consistency,
which is virtually impossible under
manual operation.

The automatic rejection control
mechanism now used on various
types of Uaum washers accomp
lishes these two purposes simul
taneously. The somewhat mis
named "Float" (density finder) is
of course the index and the expo
nent of its operation. Streamlined,
to minimize frictional resistance,
and maintained truly vertical, its
bottom acts as merely another par
ticle in the st rat died bed and
assumes its proper densimetric
stratum.

For the purpose of illustrating
more clearly the float controls as
used in the l.aum type washers, the
particular arrangement used in the
.MeXally-N'orlon application is de
scribed in the following:

To one end of the keyed pivot
shaft is affixed a graduated dial and
a short, pendulum arm, adjustably
mounted on the dial, contacts and
operates the small piston valve
which controls the position of the
undercut reject gate. A screw con
trolled adjustment, permits aeeu-

H'/c-ii buying, please consult the. Advertising Nection.
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rate and direct setting of the arm
on the dial, to maintain any de
sired deptli of concentrate bed. The
scale reading, represents this depth
in inches. For convenience, a sec
ond dial and pointer is mounted on
the Opposite end of the pivot shaft
to facilitate observation of the op
eration from the front of the
washer.

With any increase of the feed or
of the proportion of the sink mate
rial in the feed, the concentrate bed
will naturally lend to thicken un
less the rejection rate is increased.
The float however rises with the
bed. rotating the pivot shaft
through <i small angle and increas
ing the port opening in the piston
valve. This admits more air from

the air receiver to the operating
cylinder, further depressing the
gate and expediting the rejection.
Conversely as the bed falls, the float
sinlts with it. reducing the valve
port opening and retarding dis
charge, interrupting it completely
if the bed sinks appreciably below
the predetermined elevation.

Pneumatic operation at very low
pressure provides sensitive control,
with a veritable infinity of operat
ing positions between wide Open
and totally closed. A counterweight
is provided on the gate operating
lever arm and the position of this
weight determines in a large de
gree the speed of opening and clos
ing the gate. It is also used to com
pensate for variations in weight of
t he gates for different sizes of wash
ers as well as for the different re

ceiver pressures required for treat
ing the different types of feed.

Changes in the feed to the washer,
especially in the maximum size to
be treated, frequently require

When buying, please cons

changing the height of the reject
orifices. This is readily accomp
lished without interrupting opera
tion but entails also a change in the
depth of the concentrate bed if the
same "seal" of sink material is to
be maintained above t be orifice. This
loo may be instantly effected, mere
ly by resetting the arm on the con
trol dial but the resultant change
in the submergence of the float will
patently disturb its gravimetric
balance.

To compensate for this, one of
the float counterweights is of such
net weight thai one inch of move
ment along its beam produces the
same moment change as does one
inch vertical change in the float dis
placement. The beam is graduated
to correspond to inches of actual
submersion of the float, as read di
rectly from a scale attached to the
side of the float. Thus, the weight
may be simply and accurately set to
neutralize the change in float dis
placement for any desired bed
depth or any required water level.

With stratification properly es
tablished: rejection orifices and
concentrate bed depths adjusted to
the size of feed and weights set at
the float submergence readings;
the separating gravities and hence
the quality of the final products
depends solely and directly upon the
settings of the two weights. Thus
is established accurate and imme
diate selectivity of final products
on a densimetrie basis.

This feature of the AlcXally Nor
ton selective gravity control makes
it possible for the tipple operator to
instantly change the gravimetric
separating point of his coal and re
ject, thereby changing the ash con
tent of his washed coal. This is

ull Ihc Advertising Section.
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accomplished by an adjustable
counterpoise mounted on a gradu
ated beam supported on the ex
tended arms of the "Float" link-

aye. To yet this ash change the
operator lias only to move a sliding
weight on a graduated balance
beam to a predetermined settiny
and immediately the slice in the
stratified bed at the discharge end

will be cut at cither a higher or
lower level, as desired.

.Mi-..!. E. Jones: Colonel O'Toole
who was to present the fourth
paper was unable to attend. How
ever, he lias supplied our Secretary
with a copy of the paper and it will
be read by Mr. Art Knoizen.

CLEANING OR BETTERMENT* OF ILLINOIS COAL

BY THE DRY METHOD

By COLONEL EDWARD O'TOOLE
American Coal Cleaning Corporation, Welch. West Virginia

Betterment of Illinois Coals pre
sents similar problems to that of
other coals. The problem of better
ment varies with the different min
ing conditions and the characteris
tics of coal found at each operation.
The coal produced by shaft mines
differs to that coming from the strip
mines. This is true To a greater ex
tent during the wet seasons.

This paper deals exclusively with
the preparation of coal by the use
of air as a flotation medium, or the
pneumatic method, however, there
are some interesting comparisons
between the dry and the wet pro
cess. The wet process may be used
to clean the coarser sizes (plus 1")
to their betterment, while the fine
sizes (minus 1") if cleaned wet.
will be injured instead of bettered.
as the liquid inerts (water) retained
by the coal will be greater than the
sol if1 inerts removed.

All sizes of coal may be treated
to their betterment by the dry pro
cess. This is being practically dem-

*Betterment is the proper term, as coal
may be etea I and its condition not im
proved.

When buying, please com

oust rated every day at a number of
plants, treating coal from :i" to 0".
The sizes above 3", including the
egg and lump, can be more econom
ically bettered by hand-picking
than by any other means, as hand-
picking subjects it to a minimum
of degradation.

Recently the desirability of de-
dusting coal has been forced to the
Front. Dedusting can only be ac
complished when the coal is dry, as
it is impossible to satisfactorily de-
dust wet or partially wet coal. In
ti number of instances, specially de
signed and expensive dedusting
equipment hits been installed for
this purpose, but simple effective
means of collecting the dust has not
been provided. In the dry cleaning
of coal, the air used as the dotation
medium, may also be utilized as the
dedusting medium. Both functions
are performed as one single opera
tion, with but little additional ex
pense for either power or equip
ment. The air as it rises from 1he

surface of the pervious deck of the
separator and the coal bed being
cleaned on the deck, removes with it

ulr the Advertising Seotlon.
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the dust particles contained in the
coal, the size of the particles it car
ries depends upon the velocity of
the air. The velocity of the air is
maintained and carries the dnst
particles retained in suspension
into the dnsi collecting chamber of
the dust collector.

Illinois eoal contains moisture
in two forms, generally known as
Inherent Moisture and Surface
.Moisture, Inherent Moisture being
water of crystallization and hygro
scopic, while the Surface Moisture
is the water adhering to the surface
of the coal particles. The Inherent
Moisture varies with the composi
tion, age. previous and present con
dition of the coal. The amount of
surface moisture varies directly as
the surface of the particles. The
smaller the particle, the greater the
surface, and it follows, the liner the

particles, the greater the amount of
water it will contain. The greater
betterment of Illinois coal will re
sult from the removal of idl the
surface moisture and as much as is
desirable of the inherent moisture.

The passing of air heated above
ordinary atmospheric temperatures
through the agglomerated particles
of the eoal mass during the process
of betterment is a new development.
The prime purpose for using heated
air is to reduce the amount of sur
face moisture contained in the coal.
In the case of dedusting. the drying
of the coal on the deck is incidental
to the cleaning of the coal, and is
accomplished at a very little addi
tional expense. The heating of the
air is accomplished by the use of a
simply constructed furnace located
near the cleaning plant with its flue
connected to the intake orifice of

the blower, which supplies the air
to the air chamber of the cleaning
separator. The temperature of air
is governed by means of dampers,

Wften buying, please runs

and the temperature of the air re
quired will depend upon the size of
the coal particles, the length of
lime the particles are in the dehy
drating atmosphere, and the gross
amount of water to he removed.

An increase of from Kit) to 300

K. above the prevailing atmos
pheric temperature if maintained
will remove surface moisture. The
removal of water will also increase

the efficiency of cleaning.
In strip mining operations, the

use of heated air in connection with
the pneumatic separators is espe
cially applicable. At certain seasons
of the year, the moisture content of
the coal is high due to the exposure
of the eoal in the pit to rain and
snow. For this reason, washing the
coal and then drying it in a separate
operation is the accepted method. It
was seemingly logical to presume
that the water added by the washer
was of no consequence.

This line of thought might be rea
sonable in eases where domestic
sizes, such iis I,umi) and Egg, are
concerned. On the other hand, how
ever, the moisture problem in the
smaller sizes increases as the coal

particles diminish in size. It fol
lows, therefore, that the finer the
coal, the more water it will retain,
due to the fact that when a solid
block of coal is broken into parti
cles of various sizes, many voids arc
created in the eoal mass. The num

ber of the voids will vary with the
size of the coal. thus, for instance.
a cubic foot of 1 Hi" to 0" coal will
have more voids or spaces tilled
with air than a 3" to 0" coal. Con
sequently, this void space occupied
by the air of the atmosphere, can
he. and is. replaced by water.

In order to determine the quan
tity of water retained by coal of a
certain size, the following experi
ments were performed:

it/) ihr Advertising Section.
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Coal passing Vj" square open- The loss of moisture in the inter-
ings was screened into the follow- val as shown in the differential col-
ing sizes: '/>" to V\" \ V\" to Vs": limn is of course, due to evapora-
Y»" to 1/16"; 1/16" to 1/32" and lion of moisture at the surface and
1 32" to 0". All sizes were first the rate of evaporation under nor-
dried to expel all the free and hy- inal conditions will diminish the
groscopic moisture. A weighed lower strata, due to the fact that
amount of dry eoal was placed into the,upper strata serves as a pro-
a 30 mesh sieve 10" in diameter, and tecting layer.
the coal was bedded evenly to form There is being placed on the
a bed of 2" in depth. In order to market at the present time a new
avoid tin- loss of tine particles id' combined pneumatic cleaning and
coal that might be present among drying unit to replace the wet wash-
the larger coal, a loose filter paper ing and drying equipment, and at
previously wetted was placed on a much lower cost. 'Phis new unit
the bottom of the mesh of the sieve, uses heated air as a cleaning me-
The sieve with its contents was im- diuni. which dries the coal before
mersed into water in order to allow it reaches the cleaning deck, as well
the coal to becomethoroughly satu- us when on the deck. It has the ad-
rated. Prom time to time, the sieve vantage during the dry seasons of
was agitated under waterbya slight treating the coal as it is mined in its
up and down movement in order to <h"-v *tnU" without the use of beat,
expel trapped air. After thirty min- A,' such times, the heated air is re
ntes of immersion, the sieve with Placid h>' •» a1 atmospheric tem-
the coal was carefully raised above P«™tare anil the expense ol heating
., . ,. ", , , . ,,,, eliminated,
t lie water and allowed to dram, the s s, a

draining was considered complete Ml. j EJones. Youhaveheard
when no more water droplets were th(lsp fom. paperg , k,|ow V))U wiM
Found on the bottom ol the sieve. .,n b(1 ^ ,,, g0,>Vei- this detail you

On the lines. l/1(i" to 1/32" and have heard from the printed pro-
1/32" to 0". the drainage was per- ceedings. There is such a mass that
formed hy means of <i" filter paper it needs to be stndied at great detail.
and funnel. Mr. Sandoe: 1 believe we are on

The drainage completed (12 '•'«' ngdil track t,. compete with
i .... c .. :.. t/rri i/ira i in other lies. I would like to hearhours lor sizes •/.." to I, Id" and 18 ,- , .,
i i- i ttfnZ ../.\ e. some discussion as to whet her waterhours or 1/16 to 0") alter proper is the better method or air cleaning.
correction being made tor moisture M,. ,, A Treadwell: I was
retained by filter paper, the in- vt.rv „„„.,, interested in listening
crease in weight due to water, was I(( these papers. There has been
noted and the percentages were much progress made in this field,
computed. The data observed arc There was one statement made
noted in the table In-low: that they were discarding the 48

II'</>/>/ '// 'A »/ % o/
"•"<• (•'..;/ Per Walet Retained Water Retained Differential %

a'*e Cubic tool—Dry alter 12 hours alter U> hours loss in 24 hours
\'-i"-V\" 34.05lbs. L'I..'l.t 15.40 is8!)
'/i"-7s" 34.40lbs. 32.03 27.82 4.21
,/i"-l/l(i" 34.641bs. 37.40 34.04 3.45
l/10"-l/32" 33.25lbs. 00.05 16 hrs. S7.03 3.02
\/:i-2"-0" 32.08 lbs. 01.50 10 lirs. jtg.Oii 2.50

When but/inti, please consult the Advorllslna section.
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minus. I wonder bow much of the
oversize is discarded in discarding
this coal. Our raw 5/16" contains
about 13% of -IS minus and the fin
ished product carries about 3'/> to
">',' of —18 mesh. We have an ar
rangement lor reclaiming the over
size in our 48 minus and I would
say our final loss does not represent
over 1% of the 5/16 x 48 mesh.

Mr. E. Weimer: Mr. Chairman,
I would like to ask a question in
regard to the dedusting of coal.
What percentage of moisture can
he in the coal and still get what, we
call satisfactory results on dedust
ing?

Mr. Lawry: I don't know
whether I can answer that or not.

hut I would say you could draw the
line coal out of a moisture of (i or
7%. But I do not believe you would
get a satisfactory job of dedusting
with coal of any higher moisture
content.

Mr. G. C. McPadden: You have
asked me to tell you all about the
cleaning of coal. I do not pretend
to be an authority on this subject,
hut we do have a combination plant
that is equipped with an air clean
ing table and Norton wash box.
But before we get BIO'.; from this
plant we are going to have to obtain
a heat unit to dry out the lines, for
when the plant was built we de
cided to clean strip eoal. and there
is too much moisture in the 5/16"
size from the strip for the air clean
ing table to do a good job. But
when we were only running the
shaft coal we could do a good job.
So for the present we are running
all the eoal through the washer and
we are doing a good job of clean
ing the raw screenings.

M r. Weimer asked about the inois-
tnre content of coal that could he

satisfactorily dedusted. It seems to

me that the number of dry places
in a mine would regulate that.

.Mr. Trcadwell: Further in re
gard to dedusting wet coal. We
have an ordinary mine in Southern
Illinois that has about, the usual
number of wet and dry places, and
we can dedust this eoal and get sat
isfactory results.

I brought up the question of the
amount of loss in the minus 48 be
cause there is a certain per cent of
the feed to the cleaning plant that
is 48 mesh. And 1 have examined a
number of wet washing plants in
Illinois and there is very little coal
in their finished product below 10
mesh and hardly any below 20
mesh, and in dedusting your waste
production of —18 mesh is going
to be about lo or 205! of the 5> Hi"
raw. I wonder bow close you can
cut it to a predetermined size.

Mr. G. G. McPadden: Harry,
you mentioned the percentage of
waste on your 48 mesh. 1 don't
know whether these figures are ac
curate or not. but it seems ours runs

about 8'/ .
We have another small plant that

has just been completed and was
designed as an experimental plant
and is recovering coal from picking
tabic refuse. In years gone by we
run about 200.0(1(1 tons of bands a
year on a rock dump. Our recov
ery from this refuse is running
about 4(i';< • We dump the refuse
into a track hopper and it is con
veyed to a breaker that breaks it
down to l'/g" size for washing.

Now getting back to the different
methods of cleaning coal. There is
no question but what there is a
place for both wet and dry clean
ing, and some satisfactory plan
could be worked out for the differ
ent coals. You have lo work out
the best plan to adopt. In certain
coal it calls for the dry cleaning of
the f)/l(i x 0 size, and wet washing

When buying, please consult the Advertising Section.
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of the larger sizes. Of course if yon effect of moisture on dedusting. we
are loading \\'-," screenings yon have had some experience with the
have the proposition of mixture of Birtley Ibaluster on American coals
the washed size with the 5/16 x -IS and have a very considerable
air cleaned. amount of data covering the de-

•Tohn (Iritfen: Mr. Trcadwell dusting of English and Continental
asked about the amount of plus 48 coals. Our experience indicates
mesh coal lost at Fidelity resulting that a damp coal requires more air
from the removal of minus 48 mesh, than a dry coal for a given removal
The following is a screen test on of dust. This means that more over-
the fines removed by the line screen: size is removed with the dust. Put

%Weight in another way. damp coal can be
Plus II Mesh 0.5 dedusted but at a sacrifice of effi-

SS iS a « Efcz: \-°0 tn,'Tin' "/' r,,Vi",,r S" dnfo£Minus is Plus 100 Mesh ::•_'..-, the desired fineness and with a
Minus 100 Plus 200 Mesh 26.5 greater loss of coarser coal which
Minus 200 Mesli 31.5 should he retained in the finished

100.0 product.
The minus 48 mesh in the minus As Mr. Trcadwell pointed out,

5/16" raw coal ai nits to 13 to the dedusters at Orient are making
lb per cent by weight ami the minus a very efficient removal of minus 48
48 mesh in the finished minus mesh dust from the minus 5/16"
5/16" screenings is about 4 to 5 coal produced at a shaft mine hav-
per cent. The minus 18 mesh re- ing the usual number of wet and
moved thus amounts to !) or 10 per dry places. We ascribe this success-
cent of the raw minus 5/16" screens fill operation to the use of a high
and the small amount of plus 48 velocity blast of primary air to dis-
niesb lost amounts to 1 to 1.5 per tribute the feed to the dedusting
cent of the minus 5/16" screenings column. This feature was devel-
or a total loss of 10 or II percent. oped by Mr. Garwood at Orient.

This is in distinct contrast to the The Koppers-Rheolaveur Company
wet washing plants in Illinois now controls the Garwood improve-
where Mr. Trcadwell reports find- ments and the Orient installation is
ing "very lille coal in their fin- a Birtley Deduster with these fin
ished product below 10 mesh and provements. We are now installing
hardly any below 20 mesh." Al a similar dedusting plant for the
Fidelity the washed minus 5 Hi" Pittsburgh Coal Company at their
screenings carries substantially Ihe Champion No. 1 Washery. This in-
normal quantity of coal passing 10 stallation is unique as it will treat
mesh and retained on -IS mesh. washed coal that has been heat dried

The above data covers operations and will produce a dust of partieu-
al Fidelity during the early months lar value in their low temperature
"' 1935. carbonization plant.

This performance at Fidelity Mr. Sandoe: 1 do not know of
showsconclusively whal Tstated in any other business at tins time. But
my paper, namely thai it is noi ncc- I do want to call to your attention
essary to have excessive losses id" the Fall .Meeting. The place for
coal from 48 mesh to as coarse as this meeting will be selected by the
10 mesh in order to produce a coal Executive Board who will notify
dry enough for shipment. yon.

Referring to the question of the We now stand adjourned.
When buying, )>lnts<- consul! the Advertising Section.
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The following papers by Edward Lemlng, E. F. Stevens. David R. Mitchell, Merl
C Kelce, L. Russell Kelce, C. W. Woosley and Dr. L. E. Young—all members of
our Institute—were presented at the 1935 meeting of the American Mining Con
gress at Cincinnati and were published in "Coal Mine Mechanization," yearbook for
1935. We are grateful to the American Mining Congress for their full permission to
give these papers to you herewith.

PROMOTION OF SAFETY IN MECFIANIZED

MINING IN ILLINOIS

By EDWARD I.K.MINC and E. F. STEVENS
I'nion Colliery Co.

The property at which this plan Becauseof this history this prop-
has been in use is one til' Ihe first erly undertook to evolve some new
of Illinois properties to adopt me- and supplementary idea of promot-
ehanieal loading. Before, during ing the cause of safely, not with
and after the gradual adoption of the thought of supplanting regular
10(1 per cent mechanical loading. recognized means of safety work,
the accident history of the property hut rather with the thought of sup-
was not satisfactory. With the plementing these established means.
adoption of new methods of opera- which are still in use at this and
lion anil the increased necessity other properties,
for interlocking operations under- This plan is based on the ex-
ground arising from mechanical tremcly simple thought of offering
loading, no improvement in the ae- t0shareany improvement overlong
cident record was attained. established average accident costs

Foremen's meetings on safely with the employes responsible for
have been held for years al ibis the improvement. It accomplishes
property. Bulletin services have this simply by paying in money to
been used and on two occasions in employes and foremen who work
tin1 last few years. 100 per cent safely, their half of the savings,
of the employes have been put
through rescue work courses of the Size and Type of Property
Bureau of .Mines with the assist- .
anee of the Bureau as a further .lll(' propertyconsists ol a shall
means of attempting to promote mlm' «««• •'•(,,,(l tonf P" ''">'
safe operation. In spite of all of production, employes underground
these measures used, the accident »'.'<! ,,n toP approximating a total
records continued to be unsal isfae- "' i>,)0 men.
lory from the standpoint of fatali- Coal is loaded exclusively by mo-
ties suffered and the number of bile types of loading machines,
major injuries, both of which un- haulage by electric motor, and
dermine the safety morale of the preparation is accomplished in a
organization, and gradually lead to shaker screen boom equipped mod-
a feeling of uneasy and constant ern tipple permitting sizing and
anticipation of further fatalities or loading of the various ordinary
major injuries. commercial sizes.

When buying, please consult the Advertising Section.
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Coal is mined from the Xo. 6
seam of Illinois and the under
ground conditions are neither the
host nor the worst, in the state,
though they are perhaps slightly
worse than the average.

General Features of Plan in Use

Originally it was intended to or
ganize the entire force into teams
and pay periodically to winning
teams a lixed prize in money. This
quickly proved to be impractical
for numerous reasons and was re
placed by present plan now in use.

History of the property over sev
eral years indicated a fluctuating
cost of accidents ranging to as much
as 10 cents per ton produced, with
an average ligure approximating 5
cents for a number of years. This
cost included actual compensation
paid, medical and hospital expense
of accidents, maintenance of first
aid room at which a doctor is in
daily attendance at quitting time of
Ihe day shift for dressing any slight
injuries which might otherwise lead
to infective lost time cases, as well
as for attention to convalescents o"
a more serious nature. Also is
charged against the 5-cent average
cost all expense of examinations,
legal and medical expense in con
nection with compensation hear
ings.

Under the plan in operation the
entire working force is organized
into teams headed by foremen, the
actual total cost of accidents is fig
ured as before, and any savings
on total accident costs determined
during a contest period is divided
•">() per cent to the winning team or
teams and 50 per cent to the com
pany. Of the money which goes to
the winning teams 15 per emit is
paid to the winning foremen, share
and share alike, and 85 per cent to
I he men on the same basis.

This distribution between fore

men and men is on the simple arbi
trary assumption on our part that
the men are 85 per cent responsible
for the decrease in accidents, and
are therefore entitled to 85 per
cent of the share of all employes
We do not maintain that this per
centage can be established with any
accuracy. We do believe on the
contrary that no plan which re
wards only the foremen can hope
to attain the attention or success of
a plan which recognizes the indi
vidual contribution of the individ
ual employe.

Duration of the Contests and
Payment of Prizes

A great deal of thought and
study was put in on this question.
The object of the contests being to
maintain interest in safe work it
was obvious that too long a contest
would defeat the very purpose of
the contest if one or two teams out

of the 17 in the contest suffered a
serious accident early in any period
and hopelessly lost any chance of
winning. In such an event the total
record might prove to be a poor one
due to loss of interest of a few men
out of many, if the contest period
he unduly prolonged. On the other
hand too short a contest does not

permit the accumulation of suffi
cient prize money to make winning
something to definitely strive for,
and the object of this plan was defi
nitely to make the prizes financially
worth winning.

The decision was reached to nse
a three months' period for each
contest so that every one starts with
a clean slate and a new chance each

three months. This decision has
been found to be a wise one. Pay
ment is made by check by the '20th
of the month following close of con-
t est.

When buying, pleaee consult thr Advertising Section.
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Organization of Teams

Under this property's operation
the division of tin* force into learns

is as follows:
II teams—of loading machine crews

determined according to
the foremen to which the
men report.

1 team —Main line transportation
men.

1 team —Night material men.
I team —Mechanics.
1 team •—Wiremen and extra gang.
1 team —Topinen, including yard

and shop but excluding
tipple.

1 team —Tipple crew.

17 teams.—Total.

Practical Rules of Application
Obviously, in the necessary shift

ing of individuals in such a mine.
and by the size and complexity of
the work engaged in. it has been
found necessary to develop certain
practical rules for the equitable ad
ministration of these contests.

Certain of the rules developed by
our experience follow, other rules
and other team division or organi
zation may of course be necessary
for different types of mine opera
tion.

1. Teams and foremen are

charged with man-hours lost due to
accidents or for injuries which are
eompensihle (according to the com
pensation awarded) whether or not
actual work time is lost.

2. Ratings in charges for time
lost depend oil number of men on
the team and hazard of employ
ment. Following are ratings per
man-hour actually lost, as used at
this property.

III further explanation of the fol
lowing tabulation it may be said
that for this operation standard
loading machine crews are used as a
base —small crews, haulage and
oilier operations entailing as they

When buying, please consult the Advertising Section.

MoiI'H'lUTt
Lou

(liiiiilimiii 1 anil 2 1
Goodman 3 ami 4 l
Goodman 5 ami it i
Joy 1 ami 2 1
.ley I ami !» 1
Joy 3 ami 10 1
Joy 3-A and 10-A 1
.Toy 3-A and G-A 1
Joy 7 2
Joy S 2
Main Line men •'}',
-N'iglil material men %
Mechanics lfi
Wintnen and extra gang 1
Top yard and simp men 2ft.
Tipple men 2'/j

do substantially less or substan
tially greater hazards, are either
penalized for each man-hour lost or
less severely charged as indicated in
the tabulation.

.'{. A committee composed of the
Superintendent. Mine Manager, As
sistant Mine Manager and Chief
Clerk shall settle all questions aris
ing because of specific questions not
covered by the rules.

•I. The company reserves the
right to distribute prize money to
2. 3, or more winning teams with
the understanding that all prize
money earned will he distributed.
The exact proportioning of distri
bution will depend on amount dis-
Irihuled and records of teams in
the contest. (Note—this rule is to
reserve the right to distribute the
money to as many teams as the com
pany wishes to declare winner and
to prevent the possibility of a small
group of men obtaining a large
amount of money, which in fairness
should lie further divided.)

5. Each foreman is responsible
for his men from the Iime they enter
the mine until Ihey are outside
again.

(I. All eompensihle accident
eases which have not been settled at
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the close of a contest shall he esti
mated by the committee, and the
estimated compensation in terms of
weeks shall he reduced to man-hours
and charged ayainst the proper
team and foreman at the end of the
contest, period in which the accident
occurred.

7. When a man is injured to the
extent that he must work on a job
other than his regular occupation,
a penalty of one hour for each day
on such job is charged.

S. Any man coming out of the
mine on account of an injury will
he charged lor the hours lost, pro
vided he is unable to resume work
after medical can'.

!'. When a man on the extra

gang is injured and loses time this
loss will he charged against the fore
man he was working for at the time
of the injury, also against the extra
gang team.

10. If a man is injured while
working on an idle day and not on
his regular territory, the injury will
he charged against the foreman in
charge of the work at the time of
the injury, hut the injury will not
he charged to any team. But in case
the injured man's team wins he will
not. he allowed to share in the
money.

11. should a member of the
wire gang he injured during a con
test, such injury wil he charged
against the extra gang team, hut
not against any foreman. This ride
applies only to the wire men in the
extra gang team.

12. Each week a sheet is to he

posted on the bulletin hoard show
ing the standing of each team and

each foreman, for the previous week
and the contest to date.

B!. All grievances or cases aris
ing out of disagreement on the
Standings as posted, or injuries as
charged, will he heard before tlie
committee and the committee rul
ing shall he final and binding.

General Results and Comments

To date 11 three-month contests
have been completed, in all except
one of which the contests have
shown savings ami resulted in prize
money distribution.

A total of about $24,000 has been
paid to winning team members and
foremen, this sum representing
half of the savings over average
prior experience. Prizes have been
shared by from 118 to 357 men in
various contests and have amounted

to more than £20 per winning man
in some periods.

Out" original belief was that in
introducing these contests results
would show one winning team with
perhaps a second or third runner-
up in time loss. The actual record
has been that out of the 17 teams

in each contest, from 4 to 10ofthe.se
have come through the period with
out any time lost or accident cost.
The result has been that the com
pany has not been milled upon to
determine a first, second and third
prize winner, hut only to dist rihule
the money saved, to teams with a
perfect record.

The constant determination and

consistent interest shown by these
men and foremen have satisfied this
company the plan is well worth
while in its operation.

When buy'ttfj please consult the Advertising Section.
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THE EVALUATON OF WASHED COAL
By DAVID R. MITCHELL

Assistant Professor of Mining and Metallurgical Engineering,
University of Illinois

This discussion is confined to the
use of coal for steam-raising pur
poses and any comparisons made
must be considered as applying to
one size, or in the case of mixed
sizes, such as screenings, to coal
having the same quantitative dis
tribution of sizes.

Those chemical properties of coal
which must always he considered as
factors in evaluation are moisture,
ash, and calorific values, while for
some uses and in some plants fusion
point of ash. sulphur, and volatile
matter content may he factors of
importance. In addition, variations
in or uniformity of such chemical
or physical properties as friability,
caking, or agglutinating values,
slacking and weathering indices,
grindahility. plastic range, swelling
index, oxygen and hydrogen con
tent, and chemical and physical
properties of the ash must often he
considered. Any or all of these
properties may he modified or im
proved by cleaning the raw coal.

To illustrate the importance any
one of the last group of properties
may assume. I wish to cite a ease
which was brought to my attention
a short time ago. Two coals, com
peting in the same market area and
having exactly the same size charac
teristics, analyzed as follows:

Coal A Coal B

Sp. gr 1.32 1.22
Total moisture 4.0 4.0
Ash—-dry 9.5 7.6
Sulphur—dry 1.05 2.00
'•II" value" 15,300 15,000
Asli softening tern... 2,070 2,400

SiO 51.4 45.0
AMI., 33.8 28.4
Fc.O, 8.3 22.G
Call 2.4 2.7

When buying, please consu

By any method of chemical valu
ation known, coal 2V should he equal
to or command a premium over
coal B. yet in practice coal B sells
at a premium of 10 or 15 cents per
ton over coal A. The ash from coal
A tends to he carried up iido the
tithes and has a had habit of mak
ing what might he termed "bird
nests''; whereas coal B clinkers
somewhat, yet slays on the grates.
This is probably a case where spe-
cilic gravity id' ash might he the
controlling factor. A specific grav
ity determination of the ash from
these two coals gave 2.77 for coal
A and 3.22 for coal B.

It is not enough that the coal
mining companies have an occa
sional proximate analysis made in
cluding sulphur and ltd.11. values,
hut a systematic study of all of the
above-mentioned properties should
he made. "Know your product"' is
a slogan that should he adopted if
marketing of coal is to he carried
out intelligently and effectively.

Due to the present uncertain
state of our knowledge, lack of ex
perience data, and to variations in
effect of many of these properties
in individual plants, a primary
evaluation id' washed coal should

only he concerned with moisture,
ash. and calorific values. Certain
premiums or penalties may he ap
plied for variations in sulphur, fu
sion point of ash. volatile matter
or other characteristics for partic
ular plants.

Washed coal may he evaluated as
compared to unwashed coal by the
three methods which follow:

It tin- Advertising Section.
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1. By a comparison of calorific
values in which the "as received"

or "as fired" B.t.U. conteuf should
he used. Such comparisons may be
expressed as a direct ratio, cents
per million B.t.u.'s or B.t.u.'s per
penny. This method is obviously
not accurate, since plant efficiencies
are ignored. This method needs no
further elaboration.

2. An efficiency or "effective
B.t.u." basis which gives an ex
pression for the useful transfer of
beat units into steam. This method

will be explained in the following
discussion.

•"!. Effective B.t.u. plus operat
ing costs plus relative plant capac
ity as reflected in overhead charges,
such as interest, depreciation, etc.

Establishment of Relative Values

From Efficiency Data

Many consuming plants have es
tablished or are establishing a rel
ative scale of values to aid in
economical buying of their coal re
quirements. Figure A shows how
such values can be set up in graph
ical form. The values used for

curves A. B. C. (I.E. Q, and B have
been calculated or taken from fig
ures presented by Chapman and
Mott ' of the Electric Supply De
partment of the Corporation of the
City of Sheffield, England. Curves
D, E, and V were added to this
chart from data published by Pat
terson '-' for 15 large mechanical
stoker plants.

The establishment of such values
as shown in this chart, is depend-

i The Cleaning of Coal, Chapman and
Mott, p. 610.

*Chemistry and Industry, 192.!, np. 12.
9(11.

cut on moisture, ash. and B.t.u.
values, the relation of dry ash to
dry B.t.u. being worked out from
the efficiency data found to apply
at this plant.

Moisture may affect the value of
a coal in three ways. First, by di
rectly changing the B.t.u. value of
the coal; and, second, by reducing
the beat available from combustion
by the amount necessary to vapor
ize the water and beat it to stack
temperatures; and, third, increas
ing the volume of stack gases. Since
steam coals are usually tempered
with water to get the highest effi
ciencies, it is doubtful if any mois
ture penalty should be considered
unless the amount present is above
about •'! per cent free moisture.

If washed coal is drained or dried
to approximately the same moisture
content of the raw coal, the mois
ture content need not be considered
in evaluating washed coal in terms
of unwashed.

Ash directly affects the B.t.u.
content of the coal in proportion
to the amount present. In addition
there are additional beat losses due
to high ash because of loss of car
bon in ashes, loss of carbon up the
stack, loss of sensible beat in the
ashes, and a general increase in
operating cost and drop of plant
efficiency. In comparing a high-ash
coal with a low-ash coal, the amount
of asli to be handled, theoretically,
is not in direct ratio to the ash con
tent but considerably more. Take
for instance two eoals of the same

"II" value, one containing 20 per
cent ash and the other 5 per cent.
For the same beating effect 100
pounds of 20 per cent ash coal will
produce 20 pounds ash and 80
pounds combustible, while there

will be required -—.=84 pounds of

When buying, please consult the Advertising section.
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the 5 per cent ash coal containing
4.2 pounds of asli giving a ratio of
1.5 instead of 1.4 as shown by their
actual ash content. The actual ashes
produced are greater for the high-
ash coal than for the low-ash coal,

the difference being thus increased
beyond the simple difference indi
cated by their ash percentages.

Il.t.tt. values are in approximate
relation to ash content. However,

it should be noted that in cleaning
coal there is usually x'ery little loss
in the total heat content of the coal
as mined hecause the removable im
purities have little or no heat value,
figure B shows typical washability
curves for a coal from Perry
County, southern Illinois, with in
clusion of dry B.t.u. distribution
and recovery curves. The dry ash
or moisture-free value of this coal
is 15 per cent. By washing to get
a dry ash of 10 per cent, a coal re
covery of 02 per cent is indicated,
but the actual calorific value recov
ered is 08.fi per cent, while the dry
B.t.u. value has been increased from
11.700 to 12,550 B.t.u. per pound.

A series of curves have been pre
pared as shown in Figure ('. slow
ing the relation between efficiency
and dry ash values.

Efficiency values may be obtained
lor any plant by the relation

"ioox^'T,?-'"-
As fired B.t.u.

A great number of test data was
reviewed for different types of
plants, the probable top efficiency
being near to that shown where the
curve has been extrapolated to zero
dry ash. A curve was drawn
through these points, some of which
are shown, and extrapolated to zero
ash at one end and at the other to

approximately 4.'1 per cent dry ash.
which is about an average for val
ues given by different authorities at

When hin/ht'l pletWC consult

which a coal becomes wort bless for
steam-raising purposes. Curve No.
I of figure (" after Abbott is a mean
curve between efficiency and plant
Capacity, as modified by dry ash.

With a full realization of the lim
itations of any general method of
evaluation of any general method
of evaluation derived from these

average curves for particular types
of plants or for an average of all
plants, the following method of cal
culation is not offered as a final
method but simply as a guide for
rough, general approximations and
with the hope that this presentation
may stimulate interest in this prob
lem of evaluation and result in the
collection and presentation of expe
rience data along this line by those
in a posit ion to do so.

It is to be noted that these

curves have the same general shape.
So that rather simple mathematical
formulae can be written for that
position of the curves between 5
and •'!() per cent dry ash. The for
mulae for these curves between .'>
and fit) per cent dry ash are as fol
lows :

1. Emticnc.v=00—0.027 (dry ash)*
2. Kiliciciirv —ss 0.035 (dry ash)*
::. Efficicncy=70—0.030 (dry ash)*
•1. Ktlicicncv—70—0.043 (dry ash)*
.">. Bfllcicncy=G8—0.020 (dry ash)*
Avg. fonmtla=70—0.033 (dry ash)*

These formulae can be applied
to get the relative efficiency of a
washed coal over unwashed and this
must be multiplied by the B.t.u.
content to gel the effective B.t.u.
values. The ratios of the effective
B.t.u. values will then give the rel
ative vahm of the low or high-ash
coal in terms of the other and can
be applied to any delivered price to
determine the difference in value to
the ultima! nsuiner.

the Ailccciishxf/ Section.
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Taking as a practical example
the coal of Figure 15. and assuming
the same moisture content for

washed and unwashed coal, we have
the analyst's shown in Table I.

TABLE I

Dry Ash

Raw coal 15.0
Clean coal 02% recovery 10.(1
Clean coal 84% recovery 7.0

By applying the average formula
above we get relative values of 71.6,
75.7 and 7(>.0. respectively. These
are then multiplied by the "as re
ceived" B.t.u. values and for pur

l)n B.t.u. M As iff'./ B.t.u.

11,700 10 10,500
12,.">0 10 11,300
12,020 to 11,030

poses of comparison the effective
B.t.U. so found together with values
obtained by a direct B.t.u. ratio are
shown in Table II.

TABLE 2

Efficiency

Raw c.al 71.0

10% ash coal 75.7

7.0% ash coal 70.0

As rcc'il
ll.t.ii.

10,500
11,300
11,630

If raw coal at point of consump
tion costs $-1 including freight, the
following table shows amounts that
could he paid for washed coal for
equal cost provided no other factor
entered the picture.

Price lor
cleaned coal
according, to
ratio ol effec-

tire B.t.u.
tallies

Price cleaned
coal according
to ratio ol at

received
B.t.u. taints

10% ash coal.... $4.56 $4.32
7.0% ash coal.... 4.76 I.II

It is probable that if the actual
ash reduction is small at the clean
ing plant, there might not he
enough increase in value of the coal
to pay for cleaning. However, if
by cleaning, increased mine work
ing t hue is possible the lowered min
ing cost may he sufficient to more
than pay for the cost of cleaning.

Whin buiiinn, pletiac runs

Effective
ll.i.u.

7,520
8,550
8,050

K.7. value
ratio effec-
titc B.l.u.

tallies, raw
coal as I.III!

1.00

I.II

1.19

Actual
B.t.u,
ratio

raw coal

1.00

1.00

1.08

1.11

Figure I) taken from the 1935 re
port of the r. s. Coal Commission
illustrates this point.

It is further to he noted that the
only properties of coal used in this
analysis are ash and B.t.U. values.
.Moisture is involved to the extent
that it changes the ash and B.t.u.
values from as-reeeived to a dry
basis. The evaluation of all other

physical and chemical characteris
tics is believed to be a problem for
the particular plant or use to which
the coal is to he used. It would
suggest the following approxima
tions for speeiid cases.

Moisture: Deduct approximately
1 per cent of the delivered price
for each 1 per cent above that nor
mally in the coal bed. This figure
is arrived at from the fact that 1
per cent ol* moisture would displace

nil the Advertising Section.



ILL IN 01 8 M I X / N (1 I X 8 TI T V T E 55

1 per cent of the calorific value of
the coal.

Sulphur: Deduct or add approx
imately 0.5 per cent of delivered
price for each 0.5 per cent above 1.5
per cent sulphur. No penalty or
bonus is recommended for coal of
less than 1.5 per cent sulphur.

Fusion or ask softening temper
ature: This is one of the most im
portant of coal characteristics and
one of the most difficult on which
to place any definite value. Low-
ash fusion point coals are desirable
for some uses while for other uses
high fusion ash coals may command
a premium. Penalties or premiums
exist which are of the order of 1
per cent of the value of the coal at
destination for each 100° P. dif
ference in ash fusion temperature.

Relationship of Plant Capacity and
Operating Costs to Evaluation

A few of the most efficient si earn
raising plants have worked out defi

nite cost schedules due to variations
in ash in the particular coal con
sumed. Ricketts:! has developed
formulae for the plants of the New
York Edison Co. and the Union
Electric Light and Power Co. of
Cincinnati, Ohio. This material is
presented in Figure E and involves
plant capacity, ash handling costs,
as well as modification of B.t.u. val
ues due to ash. Two sets of formu
lae have been devised, one neglect
ing investment and the other in
cluding investment charges. The
reader is referred to this reference
for details of this method of evalu
ation. It might be mentioned, how
ever, that the increase, in value of
low-ash coal over high-ash due to
including investment charges is of
the order of 2-3 cents per ton for
each per cent of ash decrease.

s "A Rational Basis for Goal Purchase
Specifications," B. B. Ricketts, Proc. A.
S. T. M., 22, If, 11122.

PREPARATION OF COAL AT DELTA

COAL COMPANY, ILLINOIS

ByMERLC. KM LCD
General Superintendent, Delta Coal Mining Company

The coal tipple and washery unit
to be described herein is situated
in Williamson County. III., about
12 miles southeast of Marion. The
plant is owned and Operated by the
Delta Coal Mining Company, of
Kansas City. Mo. The unit was
designed, erected and put into op
eration by the Link-Belt Company
of Chicago. The plant was con
tracted for on September 15. 1934.
The first steel was raised on Novem
ber !1. 1934, and on December 27 the
first coal was loaded out into rail

road cars. The washery was not put
into operation until January 14.
For a plant which has a rated ca
pacity "f 400 t.p.h. and which puts
out seven sizes of coal, this is an
exceptionally short erection period.

Coal is obtained from the Illinois
Xo. 5 seam, the mining rights to
about 900 acres of which have been
leased. The seam beneath this
property has an average thickness
of about 50 inches and lies at an
average depth of about 35 feet.
In the immediate vicinity of the
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tipple, this depth ranges from an
outcrop to about 50 feet. The coal
itself is unusually free from hone
material and is relatively hard.
While the larger sizes fracture
into the characteristic cubes, the
small fragments are inclined to
be wedge-shaped. The sandstones
and shales overlying the coal have
been generally softened by weath
ering and are not solid enough to
constitute much of the impurities
brought in with the new coal.
The stripping shovel pulverizes
these rocks readily and any spoil
which rolls back onto the seam is
cleaned away by a bulldozer. Fire
clay is found beneath the coal and
this, along with pyritic lenses, com
prises virtually all of the material
which must be removed over the
picking tables and in the washery.
The ash content of raw 3-inch x 48-
mesh coal runs about 18 per cent
and this size constitutes about (>0
per cent of the coal bandied. The
specific gravity at which washing
is done is 1.50.

Mining the coal is carried on un
der the open-pit system, a 10 cubic
yard Marion electric shovel remov
ing the overburden and a 2%-yard
Marion electric shovel digging the
coal and dumping it into 15-ton
hopper-bottom trailer trucks. These
trucks transport the coal to the tip
ple site and dump it into a concrete
hopper of 4.000 cubic feet capacity.
The hopper is titted at the bottom
with a 42 inch reciprocating feeder
to insure a uniform feed to the
K.O..M. belt conveyor. At the dis
cbarge end of the feeder a short sec
tion of lip screen lets the lines drop
onto the belt ahead of the lumps
and thus undue wear on the belt
is eliminated.

The reciprocating feeder is oper
ated through a Link-Belt l'.I.V.
Variable Speed Transmission, the

WAeti buytnffi please cons

speed of which is remotely con
trolled by the washbox operator. A
small motor is mounted on the speed
reducer and this is connected by a
chain to the speed control knob on
the reducer. A synchronizing gen
erator on the shaft of this motor
drives an indicator on the control
board. Push buttons determine the
direction of rotation of the speed-
adjusting motor.

The 42-inch belt runs on Link-
Pelt t roughing idlers equipped with
Timken hearings and Alemite fit
tings, and is completely protected
from the weather by an enclosed
gallery connecting the dump hop
per and the preparation plant. It
has a center to center length of 192
feet and operates on an 18- incline,
at the top of which incline it dis
charges onto a set. of triple and
double deck, all-steel, steel banger
shaker screens. The screens are

driven through a V-belt drive to a
fly-wheel type pulley on the eccen
tric shaft and two pairs of opposite
throw cams. The tubular eccentric
arms connect to trunnion bearings
on the screen frames. The upper
screen is 24 feet long with 1(i feet
of 3-incll round openings and a mid
dle deck of 2-inch round holes. The
bottom deck is blank except for a
shake-back chute to the vibrating
screens. The lower screen is 27 feel
long, upper deck of 7-inch equiva
lent lip openings and a blank lower
deck. Arrangement is made at the
discharge end for delivery to the
lump [licking table. Shake-back
chutes deliver to the di:^ and nut
tahles. .V fly gate permits 3-inch
by 2-inch nut to go either to the
nut picking table or to the washer
along with the 2-inch by 0-inch.

The [licking tables are of the re
ciprocating type and are supported
by 1-inch by 10-inch long-leaf yel
low jiine boards. They are driven

ult the Advertising Section.



/ I. I. I X 0 I S .1/ / A / A 6 I X S T I T (1 T E 57

at a speed of 120 r.p.m. by tubular separation of sizes takes place; that
connecting rods from a single ec- is to say. the coal passing over the
centric shaft on which 1lie cams arc lower deck is remixed with that
set at 120' . The tallies are I feel which goes over the upper deck,
wide by 22'A feel long, and are The top deck screen cloth has %-
titled near the discharge end with inch square openings and the lower
a short section of screen through deck has '-.-inch square openings,
which degradation is removed. Ply Considering the pitch at which
gates permit the coal from any table these screens operate, a 'A-inch
to he dropped into the mixing con- square opening is equivalent to a
veyor instead of going over the fixed %-inch round opening. The screens
chutes to the loading booms. There are used only when separating %-
are four hinged loading booms. inch by 0-inch coal from 2-inch by
three of which are -IS inches wide 0-inch and have a normal capacity
and the other -12 inches. Twelve of ISO t.p.h.. of which 40 t.p.h. is
and one-half feet of each boom is %-inch by 0-inch. AVhen crushing
horizontal and stationary. The lump or egg to 2-inch and recircu-
other 111 feet is hinged, being raised biting it to the r.o.m. shakers, the
and lowered by Milwaukee boom feed to the vibrating screens will
hoists. Coal is moved on the booms be 222 t.p.h. of which 55 t.p.h. is
by scraper conveyors whose flights %-inch by 0-inch. They are set at
are triangular in cross-section to an angle of about 22° and are sus-
avoid carrying material back along ponded from the building struc-
the bottom run. The lump boom will lure by cables. A 5-horsepower
handle -100 t.p.h. of r.o.m. or SO motor is mounted on the subfranie
t.p.h. of plus (i-inch lump. The egg of each screen and transmits power
boom will carry -100 t.p.h. of (1-inch to the drive shaft through V-belts.
by 0-inch, or SO t.p.h. of (i-inch by The material passing over the vi-
2-inch. The No. 1 nut boom will brators discharges into the upper
move 220 t.p.h. of 2-inch by 0-inch. run of the raw coal conveyor, while
or (it) t.p.h. of 2-inch by 2-inch. The the minus %-inch coal goes to the
Xo. 2 nut boom will carry 240 t.p.h. lower run of the raw coal conveyor
of minus 2-inch, or 35 t.p.h. of 2- and then to the Xo. 1 slack con-
inch by 1%-ineh. veyor. This flight conveyor dis-

Xow that we have followed the charges the slack into the Xo. 2
normal How of the sizes of coal slack conveyor, which drops the
which do not. go to the washery. let material over a chute into the rail-
US return to the point where the road cars beneath. A fly gate at the
coal to be washed is separated from '"'ad ofthe head ofthe chute throws
that which is hand-picked, namely the eoal in,° an auxiliary chute
the r.o.m. shaker screens. The coal discharging Up track to prevent
which is to go through the washery spillage when changing cars. In the
is removed in the upper screen anil event it is desired to wash the %-
delivered via shake-back chutes 1o a inch slack along with the plus %-
pair of 4-foot by8-foot double-deck inch material a fly gate on the
vibrating screens of the positive shake-back from the r.o.m. shakers
drive type. The top deck of each by-passes Ihe vibrators and the coal
screen is a relieving deck to give a is dinted over a pantleg chute (li-
more effective screening action to rectly into the raw coal conveyor.
the bottom deck, where the actual The row coal conveyor is a 24-inch
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by 10-incl) flight conveyor, the up
per run of which elevates 200 t.p.h.
to tlie washer while tlie lower run
carries the %-inch slack hack to the
No. 1 slack conveyor. If it is desired
to size the coal without washing, a
rack-and-pinion gate in the con
veyor trough is opened and the coal
dropped into the by-pass conveyor.
This conveyor delivers 200 t.p.h. of
3-inch by %-inch or 140 t.p.h. of
2-inch by %-inch coal directly to
the sizing screens, by-passing the
wash box. When lump or egg sizes
are being crushed to 3-inch and
smaller it will handle 190 t.p.h. of
2-inch by %-inch.

Let us assume, however, that the
plant is operating normally and the
minus 3-inch coal is not hy-passing
the wash box. In this case the rack-
and-pinion gate mentioned imme
diately above is closed and the coal
passing over the vibrators is ele
vated to the wash box. At the head
end of the raw coal conveyor is a
sliding plate in the conveyor bot
tom, the purpose of which is to dis
charge the coal evenly over the in
let sluice of the wash box.

A detailed description of the
Link-Belt Simon-Carves washer
would readily consume far more
time than is allotted here, so we
shall present only a brief discussion
of it. The wash box itself is essen
tially a U-shaped tank with a par
tition paralleling the sides of the
I*. but not reaching to the bottom.
On one side is a perforated plate
on which the bed of coal rests.

Water is admitted near the top of
the opposite side and compressed
air at the top. Air is alternately
admitted ami released through a
slotted piston valve, thus imparting
a pulsating motion to the material
being washed without applying the
suction which accompanies the or
dinary plunger type of washer.

When buying, please consu

The curved section of the 1' forms
the hutch, which is kept free from
an accumulation of line refuse by a
screw conveyor. The wash box at
Delia is made up of live such cells,
each one of which is in itself a
washer. Kach cell is provided with
an air and a water inlet. At each
end of the wash box is a dewater-
ing elevator for the removal of re
ject material from the hutch and
elevator hoot. The refuse elevators
and eccentric shafe to which the air
valves are connected are driven by
chains and sprockets from a single
motor and speed reducer unit. The
washer is divided into two main

sections, each section having a
screw conveyor in the hutch. The
primary section is composed of
two. ami the secondary of three
cells. The air valve eccentric drives
of the primary section are set ISO0
apart from those of the secondary.
At either end of the box. directly
beneath the lip of the iidet and
outlet sluices, are located rotating
slarwheel gales which draw off the
refuse as it huilds up on the per
forated plates. In the primary end
these plates are set up at a slight
upgrade so thai the refuse moves
downhill over the plates counter to
the direction of (low of the in
coming material. Between the sec
ond and third cells a dam rises
above the perforated plates to pre
vent the surging back and forth of
water and coal from primary to
secondary ends. In the secondary
end. the plates slope downhill so
that refuse and coal How in the

same direction. The depth of refuse
bed which is most favorable to effici

ent separation of refuse and coal
is maintained automatically. The
automatic control system consists
of an aluminum float and a Paratron

relay unit. The weight of the float
is adjusted by trial to the specific
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gravity necessary for it to find its over a spiral clinic or into the mix-
position of equilibrium at the top ing conveyor. A collecting hopper
of the refuse bed. Through the beneath the classifying screens
hydrometer Boat, Faratron relays gathers water and minus %-inch
actuate a motor and tlirustor which coal, from which hopper they are
rotate the refuse star-wheel gate at moved by gravity to a battery of
varying Speeds. Thus it can he said two groups of three dewnteriiig
that the refuse bed controls its screens in series. Each screen has
own deptb and maintains a uniform a single deck 4 feet by 5 feet set at
thickness. A ratchet mechanism on about '.V' downhill. These screens
the shall of the refuse gates gives are made up of grass wedge wire
a wide range to the rate at which mounted on a frame which is vi-
rel'use is removed. The heaviest re- brated by an eccentric at the rate of
jects fall to the bottom almost at about 1.500 r.p.in. The screens have
the instant raw coal enters the openings of 'g-nnii and through
washer and are drawn off by the them water and minus 48-m mate-
primary refuse gate. Rejects which rial is removed. The remainder. %-
escape the primary gate are carried inch by 48-m. is discharged directly
through the washer and removed from the dewatering screens into
at the secondary end. the mixing conveyor.

Washed coal enters the outlet Water and 48-m coal is collected
Hume and is sluiced to the classify- in a gathering hopper beneath till
ing screens. The outlet sluice is dewatering screens and Mows by
lined with reinforced glass in order gravity to an 18-foot steel conical
to facilitate flow of material. The pump sump, A horizontal centrifu-
washery products are sized on a gal pump capable of pumping .'1,000
set of flexible hanger classifying g.p.m. against a static head of 55
screens turning out five fractions, feet throws the liquid up into a 45-
The upper screen is 7 feet by 24 feet foot diameter conical settling cone,
with about 18 feet of %-inch round In this cone the slurry is allowed
holes in the upper deck and 8 feet to settle out and the clarified water
of %-incll holes in the lower deck. runs by gravity back to t he washer.
The lower screen is (i feet by 2(i feet Slurry which settles out is pumped
with 12 feel of 115-iiich and 8 feet directly to the sludge pond and
of 2-inch round holes in the upper wasted. Slurry may be recovered if
(leek, the lower deck being blank. desired by pumping it back to the
The screens are driven by fir con- dewatering screens.
Meeting rods from two pairs of op- xhe mjxjn,, conveyor is a 36-incll
posite ihrow eccentrics at aboui |lv 10-inch flight conveyor on 116-
150 r.p.m. and have a ratedcapacity i(,()I centers, horizontal except for
of 175 t.p.h. of 2-inch by %-inch ;l <i_|-not rjs(. ;lt n„. lump crusher.
or 3-inch by %-ineh feed. The dis- The conveyor permits progressive
charge end is arranged for loading mixing of any or all sizes, whether
2-inch by IP-inch into the mixing washed or raw. for loading on any
conveyoror onto the No.2 nut load- track. It will also carry all sizes
ing boom. The 1%-incll by %-ineh to a single-roll 30-inch by 51-inch
fraction goes over a shake-back crusher for reduction to 2-inch. The
chute to the mixing conveyor while crusher discharges into the bottom
%-inch by %-inch pea coal can run of the mixing conveyor, in
he loaded directly into railroad cars which il is returned for loading or
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for delivery into the gravity-dis
charge elevator conveyor for recir
culation over the r.O.m. shaker

screens.

A refuse and hone coal conveyor.
having two compartments in the
upper trough, carries refuse from
the washer and picking tallies to
the refuse bin in one compartment.
Tn the other, bone coal from the
picking tables is transported to a
30-inch by 36-inch single roll crush
er. The bottom run returns the
erushings and discharges them
through a rack-and-piuion gate into
the 6-D elevator for recirculation
to the main shakers.

Tf for any reason it is not desired
to use the washer, the material usu
ally going to it may be diverted di
rectly to the classifying screens by
means of the by-pass conveyor. ()b-
viously, in such an event the minus
%-inch coal must be removed by
the vibrating screens. A spray box
normally used for washing fines
from the washed coal passing over
the sizing screens may he used to
keep down the dust and at the same
time keep the gathering hopper free
from an accumulation of degrada
tion.

Additional crushing and hand
ling equipment has been ordered
but not as yet installed. This will
consist of a Williams ring crusher
capable of reducing 6-inch lump
to minus %-inch, and a box ear
loader for loading on what is at
present the run-around track. Pro
vision has been made for the fu
ture installation of air-cleaning
tables to handle %-inch by 0-inch
coal.

A Westinghouse slip-ring motor
is used on the run-of-mine belt con

veyor. All other motors are West
inghouse high, normal torque or
general purpose motors.

Fresh water for the washer is
pumped into the settling cone from
a nearby surface drainage pond.

In closing, a comparison of speci
fications and actual performances
might he of interest. The overall
capacity of the entire plant is rated
at 400 t.p.h. It is doubtful if the
plant has ever handled a smaller
amount than this since coal was
first brought up the run-of-mine
licit. The washer box. which, inci
dentally, is the largest single hox of
its kind in the world, was designed
to handle 175 t.p.h. Repeated tests
on the raw coal conveyor show that
coal is being fed to the washer at
rates averaging about 250 t.p.h. and
at times reaching 300 t.p.h. In spite
of handling this great overload, the
washer is turning out a cleaned coal
which is exceptionally free from
undesirable material and a refuse
in which the percentage of material
which would float at 1.50 is very
low. The average ash content of
3-inch by 0-inch raw coal is slightly
over 18 per cent. Analyses of the
washed product have shown that the
ash has been reduced almost to the
amount of ash inherent in the coal
at a 1.50gravity. In one instance, it
was necessary to add %-inch by 0-
ineh raw slack because a customer
registered the complaint that the
washed coal he had purchased was
so low in ash as to endanger his
grates. The moisture content of de-
watered %-inch slack is low enough
to reduce to a minimum the possibil
ity of coal freezing in cars in ihe
winter.
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MODERN TRUCK HAULAGE IN STRIP MINES

By L. RUSSELL KELCE

Vice President, Hume-Sinclair Coal Company

When strip mining of coal was arc the harder they fall" lias not
first begun it was the farmer who been true with these bigger ma-
produced it from ontcroppings on chines as our records show us that
his or neighboring farms, and it these present machines weighing
was only natural that he use wagons 'l\i> million pounds don't fail nearly
pulled by horses or mules to trans- as often or as seriously as the
port the coal to market. Then as smaller machines of yesterday,
time went on mining men became The foregoing remarks appear to
interested and they installed strip )„. a detour from the caption of this
mines which were mechanized to paper, hut in fact they are very
the extent of small excavating ma- muc], related, asourstrippingunits
chines for removing the overburden absolutely control the balance of
and used small mine ears like those ,„„• operations; that is. we cannot
used in their underground mines load. haul. |irepare. or sell our coal
and pulled them in trips with mine „„|(,ss j, js uncovered. The amount
mules to Their crude preparation „f coa] we uncover determines the
plants. This small investment capacity of all the other units to
proved that stripping of coal was ]<,.,.,, jn slt.p illl(1 ir we did not have
successful as well as profitable. ,|u. |arge excavating units that we

The next step was to find some have today it would not be advis-
wayto increase the capacity of their able for me to give this paper, as
stripping units and to strip greater the production would be so small
depths and harder overburden. Ihat no one would be interested,
which would increase the amount \x the beginning of this article
of tonnage available at their loca- | Ina,i,. some mention of haulage
tions. so the evolution of median- a„d its beginning with wagons and
ized strip mining began and has ,)„.,, sma|| mjm. ,.ars pulled by pit
advanced at a very rapid pace nn- m„les. then I followed with exca-
til today ii is a large industry pro- vating machines and their remark-
ducing now in excess of 22,000,000 a|,|e advances in removing theover
toils per annum. As time has burden, and I don't want you to
marched on in this rather new in- think that haulage did not progress
dustry you can now find some very just as rapidly, but 1 do want to
modern and highly mechanized bring out that the method in which
plants, as much so, as you will find jt ,ii,i advance was a great deal
in any industry. ,,„„.,. varied than in the case of the

The excavating units of today are excavator; that is to say. there were
outstanding in engineering and per- more different opinions as to the
forinance and we. who spend our method that should be used and
time operating these modern units. there still are today. Although our
look with pride upon the wonderful companies are operating 100 per
improvements that we now have, cent truck haulage at this time, we
compared to a few short years ago. don't say nor think that all other
The old adage "that the bigger they types and kinds of haulage are
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wrong as we feel thai each and
every mine has a different problem
and should adopl the method thai
is most advantageous to its condi
tions, and in some instances truck
haulage would not be feasible or
practical and some other met bod
should be used.

The haulage of strip coal from
the pit to the preparation plant has
developed from the wagons and
small mine ears of one and two ton
capacities, then to live ton ears
pulledby small narrowgaugesteam
locomotives on up to -10 and 50 ton
standard gauge ears and large
locomotives.

Our companieswenl through this
entire cycle and felt that our sys
tem at the time was the host for
our plants, until in June, 1332, we
decided to install a new strip mine
in Northern Missouri where the
body of coal was four miles from
the railroad with a series of steep
bills lying between, and we were
confronted with a very difficult
problem of transportation. After
many surveys, we came to the eon-
elusion that we would try hauling
this coal by trucks and trailers to
a tipple located oil the main line
of the railroad. We had great diffi
culty in obtaining any accurate fig
ures on a system of this kind as
there were very few truck operated
strip mines and most of these were
operating with individual contrac
tors with one or two trucks on a
per ton basis, ami none of them
seemed to know what it did est.
We gathered all of the information
we could from the truck manufac
turers and purchased seven 2-ton
medium priced trucks, each to pull
a 6-ton semi-trailer with automatic
doors in the bottom to dump Un
load, which idea was taken from
our large mine cars. We then huilt
our roads of burnt mine shale as a

base and covered them with -1 inches
of crushed rock or gravel, keeping
our grades to a maximum of 8 pol
ecat on short hills and •"> per cent
on long grades. At first we expe
rienced the usual experimental dis
appointments and as we look back
over those first few months of the
operation of those trucks. I feel
sure had it been possible for us to
rpiit these trucks and go to some
other system, we would have done
so. but necessity forced us to keep
on and as the days went on our
roads improved, our employes be
came educated to the art id' driv
ing and maintaining these units
and after 90 days of use we found
that we had attained the costs and
production that we had planned
and estimated. The improvement
kepi on and after six months of ex
perience we pointed to our socalled
experiment with pride. We began
to notice that, there were a lot of
advantages to this system over the
rail and car practice. No longer
were our stripping and Loading
units located on the end of a "'Jerk-
Water" railroad lhal ran only
when there was revenue traffic and
the only other means of travel in
bad weather between our tipple and
mine was human-endurance, but
we now had paved highways to each
and every pit; our employes drove
their cars to their place of work and
arrived there on time and fresh. In
bad weather they would save almost
an hour a day going and coming to
work.

We increased our supervision due
to accessibility over the rail sys
tem; we built a travelling machine
shop on a truck and in case of an
emergency repair .job it was only
minutes until the mechanics and
their tools arrived. The fast and
dependable highway might even
save lives when medical care is very
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urgent: automobiles are always
available wherever and whenever
men arc working and doctors anil
the hospital arc only minutes away.
All of us know what that moans.

The 6-ton semi-trailer unit that
we first used was our first guess as
to a proper capacity unit, and when
these were in operation regularly,
we began to wonder why larger
units would not be better, so we
purchased a 17-ton semi-trailer
unit, using a tandem axle to carry
the load. This unit weighed empty
approximately 13,800 pounds and
loaded. 47,800 pounds. We pur
chased a 7',-j-toii tractor truck
weighing approximately 12,200
pounds, making a gross load of
60,000 pounds. This unit was ob
jectionable in its turning radius
and we experienced some trouble in
maneuvering in the pit. Also, the
amount of dead weight compared to
the pay load, we thought, was too
great, being 26,000 pounds dead
weight for 34,1)00 pounds of pay
load, or I-Ion of dead weight for
'2.lilo pounds of pay load. Our next
experiment was a 15-ton pay load
semi-trailer unit of a single axle
design. This trailer weighed 10.800
pounds light and 40.800 pounds
loaded, pulled by the same size unit
weighing 12.200 pounds, milking a
gross load of •")•'!.000 pounds, or 23,-
000 pounds dead weight for 30.000
pounds of pay load, which was 1-ton
dead weight for 2.609 pounds of pay
load. These units proved to be very
satisfactory in that the over all
wheel base was cut down, allowing
short turning in the pit without
skidding the rear wheels, which is
done with a tandem axle unit. How
ever, we were still interested in less
dead weight per Ion of pay load and
we purchased an aluminum trailer
of 20-tons capacity with a single
axle, that weighed only S.OOO

pounds empty and 48-000 pounds
loaded, [lulled by the same type
tractor truck weighing 12.200
pounds, making a gross load of 60,-
200 pounds, which figures dead
weight 20.200 pounds and a pay
load of 40.000 pounds, or a ratio of
approximately 1-ton dead weight to
2 tons of pay load, which was the
mark we had hoped to reach. This
unit caused us some trouble due to
failures of the aluminum, which we
dou 't feel was the fault of the mate
rial as much as the design, and we
are now considering a new alumi
num unit of the same capacity,
which we feel sure will stand up.

Our companies are now operat
ing the following semi-trailer units:

(i— 6-ton 36
2—10-ton 20
•1—12-ton 48

20—15-ton son

1—17-ton 17

1 20-t..n 2a

34 units with 141 tons of capacity.

Our expected tonnage to be trans
ported by these units for the year
1935, is 1,625,000 tons, and the total
miles to be travelled will be 488,446
miles for 118,590 trips—an average
of 4.12 miles and 13.7 tons per trip.
This is all based on the total aver
age and varies on length of round
trip haul from 2 miles to 8 miles.
divided into 5 mines operating in
Oklahoma, Kansas. Misouri, and Il
linois. Kaeh mine has different con

ditions, the seam of eoal varying
from 17 inches to 52 inches. Some
have a rock bottom under the eoal.
which is a great advantage for truck
haulage; others a soft fire clay,
which is too soft for a road and a

bench of eoal must be left for a road.
which coal is recovered on the next
pil.

I am reciting all of the above to
acquaint you with the different
problems that we have, and to show

When buying, please consult the Advertising Section.
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that our experience docs not re
strict us to one mine and one condi
tion, and we feel that each and ev
ery mine has saved money over the
railway system of haulage. Not al
ways does il show up in a direct
comparison of our haulage costs,
but reflects it in our Loading costs,
due to the increased tonnage loaded
per hour and the uniform tonnage
per hour. This is due to several
reasons, one being that an accident
to a haulage unit means only a de
crease in your tonnage per hour in
the per cent that that one unit bears
to all the units, and if an additional
stand-by unit, is carried, the only
loss is the time in going to the ga
rage, starting the extra unit and
placing it in service, which requires
only a few minutes. Another ad
vantage over rail and car haulage
is in the extreme cold weather when
the sales office calls up and wants
to know how much coal can be given
them that day. If you are using
locomotives and cars you will say
"Well, it sure is cold down here
this morning; we bad to cut down
our cars per trip from 10 to 8; the
rails are full of frost, and the
switehes are freezing on us; Tdon't
suppose you had better figure on
nearly as many cars as we got yes
terday." The sales manager is
greatly disappointed and so are
you. but it is a fact and must be
faeed. However, with truck haul
age, the trucks and trailers have
been in a steam heated garage all
night and out they go at starting
time; all of the wheel bearings are
Tiniken or roller bearings, the
grease is warm and because it is ex
tremely cold your roads are frozen
as hard as concrete and your ton
nage will be just as great as yester
day and probably greater. This
pleases the sales manager and you.
the customer who got his order

When buying, jilcnsr consult

tilled that day. and the directors
who look over the operating state
ment at the end of the month.

The stripping efficiency is usually
increased by truck haulage because
the loading and haulage units are
divorced from the stripping much
more than they were. The large
shovel doesn't have to wait until
the loading track is taken up ahead
of it. or carry its dirt over the truck
for 21 hours per day. Also, we find
it helps the tipple in that the How
of coal to the hopper is uniform
and is brought there in approxi
mately 15-ton amounts at short in
tervals, whereas the rail system
brought 200 or 000 tons at a trip
at. long intervals. This keeps the
tipple running steadily at a uni
form feed. All of these items an'
helpful to the operation and. as
stated above, bring about savings
to the other units and result in a
net saving per ton on the coal loaded
and tippled although it may not
show up on your haulage costs.

To actually give a basis to use for
figuring future haulage costs, is al
most impossible as each and every
mine will he a separate problem,
and to take a mine that has an aver
age haul of one mile and use that
as a basis for four miles is wrong
in that even though you increase
the length of haul four times, you
would not increase your cost in that
proportion; in fact, our experience
has taught us that it won't even
double it ; neither do you need four
times as much equipment because it
must be remembered that regardless
of the length of the haul, you have
in each instance the same things to
do; thai is. load the unit, start it.
come out of the pit. travel on your
main haulage road, slow down at
the hopper and dump it. The only
difference between one mile and 10
miles is the length of main line road.

the Advertising Section.
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which is travelled at the highest
speed. Your grades and the time
that it takes to load, which is gov
erned by the thickness of the coal
seam and the size of the loader, have
a decided hearing on the amount of
coal yon will transport per unit, as
well as the distance yon must t ravel.

Another reason I'm- the inability
to furnish an accurate basis for fig
uring costs is that we have not had
enough experience, and we feel that
we are still experimenting and that
there will be still further improve
ments in types of trucks and trail
ers.

One company in Indiana has
tried out with very satisfactory re
sults the use of a tractor-truck with
one full trailer and one semi-trailer
all as one unit.

The proper size of the units for
truck haulage has not been defi
nitely determined. The use of Die
sel trucks is a possibility, and all
of we coal men must not overlook
the possibilities of the Sentinal
steam truck, which at the present
time is manufactured in England
and uses coal for fuel.

I fully realize that the strip coal
mining men who are here would like
to be given some idea as to costs
even though it might not be a figure
which would be used for your oper
ation and for that reason I will
give you the following data taken
from our Mark Twain mine lo
cated in Northern Missouri. The
Geological Seams worked at this
mine are the Devier and the Mut-
key. These two seams lie approx
imately Id feet apart and the Mnl-
key is the upper, averaging in
thickness approximately 12 inches.
The Devier Seam has a total thick

ness of 50 inches, which includes a
five-inch middle band 12 inches

from the bottom. This requires

separate loading and results in the
loading of three seams of coal, the
Mnlkey. the upper part of the Be-
vier and the lower part of the Be-
vier. whicli makes a very compli
cated problem; together with this,
all of the coal that we load must be
transported approximately four
miles to the preparation plant over
a good gravel and oiled road, but
winding up and down over the bills.
It is necessary for us to use all of
the gears in the transmission, vary
ing our speed from a few miles per
hour to the governed speed of 30
miles. The final approach to the
hopper is a grade that rises 72 feet
in a distance of 1,-100 feet, making
slightly more than five per cent. Of
course, the return trip is made at
high governed speed. With all of
these difficulties this mine bad an
actual operating cost as shown in
the accompanying table.

Pit Per
Ton Mile

Machine Shop Expense 0028 .0044
Repair Labor 0050 .0087
Repair Materials 0072 .0113
Gasoline 0170 .0205
Oil and Grease 0039 .0001

Tires O104 .0250

Drivers, Road Labor &
Supervision 0105 .0031

Insurance 0027 .0042

Total 0901 .1499

This figure reduced to a ton-mile
figure, using the round-trip mile
age against the total tons of coal
hauled, equals $.0128 per ton-mile.
This figure woidd increase if the
length of the haul decreased and
would decrease if the haul were
lengthened. All of these figures are
before interest and depreciation
and are taken over a period of one
year with a total haulage invest
ment of approximately $90,000.00,
which is made up as follows:

When buyhit), i>l'use consult lite Advertising Section.
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8 15-ton Semi-Trailor Units'!

, "'i,th r™ek. ;r-•-.•: ;;••••;•' $55,800.00
.i 6-ton Semi-1 railor I nits

With Truck )
1 Road Maintainor and Trad-

tor 4,0IKi.ii(i
1 Garage and Equipment 2,500.00
•t miles of main line roadB and

necessary gathering roads
(approx.) 28,000.00

$89,300.00

With the above equipment this
mine produced approximately 350,-
000 tons of coal and the lost time
delays caused by trucks or trailers
was 55/100 of one per cent.

We are figuring our depreciation
on the basis of 100,000 miles per
unit, which tit this mine will be
about four years. Our roads are
depreciated over the life of the
property, as we find that with
proper maintenance, which is
charged to expense, these roads im
prove with age. We maintain a
definite and strict rule as to inspec
tion and maintenance of all our
units. Each day a unit is operated
a daily report must be tilled out by
the driver, showing the number of
trips, miles traveled, all delays
and information as to the mechan
ical operation of his unit. Also, the
service man turns in a daily report,
showing wind service the unit was
given. This is not left entirely up
to him. but he has certain printed

instructions to follow, and further
more he is to report to the mainte
nance man any mechanical defect.
We also have a 3-day, a 10-day.
and a 00-day report to cover these
parts of the unit which do not re
quire daily inspection or servicing.

There is a major item which I
have not spoken of which deserves
careful thought. This is the selec
tion of equipment. In our opinion,
the type of tractor used in urban
and interurban highway handing,
for instance, is not always suitable
for our work. In most eases the
cubical displacement of the motor
is much too small and the motor
KIWI too high.

This is a rough sketch of what
our companies have found out from
the school of experience even
though we feel that we are still in
our freshman year and that there
is plenty ahead for us to learn.

There are possibly many details
concerning the operation of these
trucks which yon would like to dis
cuss with us. and we .shall he pleased
lo try to answer any and all ques-
t ions, either here or by correspond
ence. Better still, come out to our
operations and make any investiga
tions that you care lo make. You
will always be welcome and we'll
never be too busy to show you
around.

When buying, please consult the Advertising Section.
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DISCUSSION ON MODERN TRUCK HAULAGE
IN STRIP MINES

By ('. W. WOOSLEY
General Superintendent. Pyramid Coal Co.

I I'eel tbat Mr. Kelee should be
complimented on his fine paper,
which has proved very interesting,
especially to those of US having or
contemplating the same method of
haulage. I have listened with much
interest to his remarks, realizing
they are based on actual experience,
lie has well covered the experimen
tations to date and any further re
marks might merely be a repetition.
I have, therefore, in mind dealing
only briefly from the practical
knowledge we have obtained from
our limited experience.

After much consideration, we de
cided on trucks in one of our pits.
Realizing the fact that it was a ven
ture on which we had very little
data, we visited the lluntsville
property of the Sinclair Coal Co.
They very kindly gave us every
consideration and first hand knowl
edge of costs and also their recom
mendations with references to tin-
size of equipment. The result of
our investigation was the purchas
ing of live large tractors, and a cor
responding number of semi-trailers
with automatic drop bottoms, de
signed to carry 16 tons.

To anyone considering truck
haulage. 1 believe the most essential
things to be considered are the size
of the tractors and trucks, and the

kind of road to construct. Both of
these will be governed a great deal
by the available tonnage to be
mined, also the estimated daily out
put. With reference to the roads,
they must be able to withstand the
heavy loads at a fairly high rate of
Speed, with the idea in mind that

When buyinp, please consult the Attvcctisin;/ Section.

as soon as the pit is completed the
road would be of no value, whereas
trucks will be be moved to some
other point of operation.

1 think it will be of value to all
interested in this method of trans
porting coal, to give you the result
of some of the mistakes we made.

Soon after we placed our trucks in
service, we immediately became
over-zealous and began to put more
coal on each unit than the marked
capacity, and also to run them
faster in order to eliminate tin-
use of a truck and secure greater
performance per unit. We placed
sideboards on the trailers and were
hauling in excess of 18 tons per
load. It was not long before we be
gan to experience trouble with our
tires, also the overload springs on
the trailers began to break and we
were continually replacing them.
The problem became of a serious
nature. The answer and solution

was the use of an additional unit,
less tons per trip and a reduction
iu the rate of speed the trucks
travel. Since that time we have had
practically no delays accountable
to either truck or trailer, and have
reduced our haulage cost.

We know, as has been stated, that
truck haulage in strip pits is still in
its infancy and no doubt the future
will sec quite a number of changes
over the methods of today.

We do not yet know the capacity
to which we may profitably advance.
Trucks of much greater capacity
may not be feasible. We do know
this has vet to be determined.
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Probably tlie greatest advance
ment at the present time would be
the speeding upon of tlie coal from
tlie loading shovel to the main road,
as the travel in the pit. due to the
unevenness of the coal causes most
of the time lost enroute. The an
swer to this 1 do not have at the
present time. However, there were
several different met bods under con
sideration, and I feel sure that in
tlie near future much of this lost
time will be eliminated.

In comparing truck haulage with
steam, we find the former has the
advantage of the following items:

First: It is a cheaper method of
handling coal.

Second : It permits the stripping
of small isolated areas previously
prohibitive because of the capital
investment necessary to installing
railroad tracks.

Third: It. is especially adapted to
the removal of coal at the end of the

pits and also the berm or last cut
in an abandoned or worked out pit.

Fourth: The failure of a single
unit does not suspend the entire
production of a mine, as many times
is the ease where rail haulage is
employed.

Fifth: Operation of rail haulage
involves more possibilities for per
sonal injuries to employes.

Sixth: Trucks can be operated ef
ficiently in all kinds of weather,
while sometimes cold weather makes
the operation of steam railways dif
ficult.

As 1 previously mentioned, our
Iruck experience is very limited, but
I assure you that our entire organ
ization will be more than glad to
discussany problemswith you, hop
ing that we may be of some assist
ance and realizing thoughts you
have in mind no doubt will he of
mutual benefit.

EUROPEAN METHODS AS APPLICABLE TO
UNITED STATES PRODUCTION

By DR. L. E. YOUNG
Vice President. Pittsburgh Coal Company

These comments on European
bituminous coal mining methods
will be based on observation made
on a brief inspection trip during the
fall of 1934. The mines visited were
located in England. Scotland.
France. Holland, and the Ruhr and
Saar Districts of Germany.

In the limited time available, un
derground inspections were made
only in those mines where the seam
conditions were more or less com
parable to those prevailing in the
Pittsburgh district, where under
ground conveyors were used, and

When bui/hiti. please cone

where rigid supports were used at
Ihe working faces.

I visited 18 mining plants, and
was underground at the face in 13
—three in Scotland, three in Eng
land, one in Holland, two in the
Ruhr District, three in the Saar
I list rict. one in the Xort h of France.
At all of them, except one mine in
England, longwall was being used,
and I saw conveyors at work in all
of them.

It is not to he understood that
any one of these mines visited Avas a
representative mine—possibly some

nil the Advertising Section.
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of them arc representative of the
district in which they are located.
Usually, each one laid been selected
for me because in it I could see a
particular type of equipment, or a
special or standard method of roof
control.

The American operator visiting
European bituminous coal mines
for the first time is impressed by
the extensive surface plants, the
fine, permanent buildings, including
tipples, head frames, engine houses,
offices for all classes of officials, wash
houses, canteens, etc. lie notes the
small mine ears, the large gob piles,
the large power plaids at many of
the mines, and quite frequently he
finds large coke and gas plants in
connection with the mines. He is
impressed by the multiple-deck
cages, and the ingenious and effi
cient caging devices.

The use of steep for supporting
shaft bottoms and main roads, and
in many instances its extensive use
at the face, is a revelation to the
American operator. In Britain par
ticularly there lias been a substan
tial reduction in the expenditure
for mine timber—at some mines the
combined cost of timber and re
placement of steel props being less
than half the previous cost of tim
ber alone. Formerly Britain used
one ton of timber for 65-70 tons of
coal produced, whereas we in the
Pittsburgh district have been pro
ducing 350 ions of coal per ton of
timber. According to official re
ports. 1.800 miles of the 20.000 miles
of roadway in British mines are
Supported by steel arelies, and over
900.000 steel props are in use. Tt is
estimated that there are 600.000
tons of steel arches. 10.000 tons of
steel props, and about 1.000 tons of
steel straps in the mines of Great
Britain now. Eleven percent of this

Whin bnyinii, please cons

steel underground must he recon
ditioned or scrapped annually.

In British mines there is much
rope haulage, and. as the mine cars
are narrow, many of Ihe main haul
age roads are double-tracked, with
no clearance between passing trips.

On the continent many Diesel lo
comotives are in use in gassy mines.
This type of locomotive lias been
used underground in Europefor35
years in coal mines. The Depart
ments of Mines of Germany. Hol
land. France and Belgium have ap
proved the use of such locomotives,
and il is claimed they arc cheaper,
both as to first cost and operation,
when compared with storage bat
tery or compressed-air locomotives.

The common type of locomotive
in use is equipped with a horizontal,
single cylinder, four-cycle engine.
which can be run on crude fuel oil.
gas oil. lignite tar oil. and most of
the vegetable oils obtainable in the
tropics. It is of simple, robust con
struct ion. practically smokeless and
noiseless, and. on account of its
small consumption of cheap-grade
fuel, and simple and easy control,
provides an ideal power unit for
rail 1faction.

The working principle of the en
gine is such that back-firing and/or
emission of (lame from the inlet air
valve cannot possibly occur. An
air filter is provided to trap the dust
from the air drawn in through the
inlet valve. The exhausl gases, af
ter passing the exhaust valve, are
subjected to and cooled by a water
spray, and then passed through a
gravel filter and multi-fold, flame
proof screen of rustless steel wire.
The water spray is maintained by
a pump driven directly by the en
gine, starting is effected by com
pressed air from a compressed-air
storage cylinder charged by the en-
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gine. Tlie valve connections are so
arranged that excessive pressure
cannot be developed in tlie cylinder.

At a number mines visited tlie

electrical equipment used under
ground was operated by alternating
current. It is very interesting to
note tlie portable switchboards and
transformers, which are kept com
paratively close to the working face.

Much riveted sleep pipe, of va
rious diameters up to •'(() inches, was
found in use for conducting the air
to the working face. Instead of re
quiring a fixed amount of air per
man at the face, regulations pre
scribed by the governments usually
provide for the quality of tire air, as
to its content of carbon dioxide, oxy
gen, and methane.

In Germany particularly, a great
many air picks are used to mine the
coal, and in one mine in the Ruhr I
saw !)() face-men, each with an air
|iick. loosening coal and loading it
onto one face conveyor. According
to the latest figures available, more
than flO.OOO air picks are in use in
Germany. In the north of France
in 1933 (production 20,000,000
tons) there were more than 31.000
air picks in use on coal, and 8.000
air drills. There were only 10 cut
ting-machines in use in the district.

The electric cutting-machines ob
served were generally of the long-
wall type. By using a longwall cut-
ling-machine, requiring three feet
to three feet six inches clearance, it

is possible to keep a row of props
within three feet six inches of the

face. As the coal is being undercut
it is the practice to take extra pains
to block the coal, and generally the
roof; in the deep mines, unless rigid
support is placed immediately after
cutting, it is almost impossible to
remove the row of supports along
the vob line.

In some of the mines visited ma
terial was brought from the surface
for filling tlie gob. In one mine
material was gobbed mechanically;
in several pneumatically; in many
of the mines which use tilling, the
material is placed hydraulically. In
the north of France one district
used 8,400,000 cubic meters of ma
terial taken from tlie surface, for
packing in 1033.

The use of conveyors has been in
creasing very rapidly in Europe. In
Britain the tonnage handled by
conveyors in 1933 was 62,000,000,
which was two and one-half times
as much as in 1028. The last official
British report (1033) shows 3,717
coal-face conveyors. 1.030 gate con
veyors, and 504 gate-end loaders.

At an English mine when I com
mented on the large expenditure
which was being made on a conveyor
loading station. I was told that the
loading head would be in service at
the point for 12 years, and would
handle 2,500.000 tons during its lo
cation tit that point.

At a mine near Sheffield there was
one straight face 2.700 feet long,
and on it were three pairs of face
bells, each belt 450 feet long, dis
charging to so-called gate-loaders;
Ihese face belts were advanced daily.
This means coneentrat ion. coordina
tion, well trained workmen, and
splendid supervision.

In the Sheffield district I saw in
several offices of operating officials,
small black boards on which were
entered, hourly, the number of cars
loaded at each important loading
head in the mine. These bulletins
showed also the production on each
of the preceding shifts during the
24-hour period. The How of coal
from each producing unit was re
ported by telephone from each load
ing head, and there was evidence
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thai the organization was highly senlial facts are shown on accom-
ellieient. panying charts.

At a mine in theSaar I was given I'ermit me to suggest that we. as
a chart showing the detailed sched- operators and engineers, may well
ule for a section, for men going to examine European methods, equip-
work during the 24 hours of the day. incut, and practice as To the follow-
in order to main long faces in pro- ing:
dnction; there were 14 starting 1—Multiple-shift operations and
times, and the schedule covered 21 (|l(, scheduling of work,
classifications of labor. On the cycle o~< •oneen. ration of production
there were 264 men employed w.th m , „,. (i(| ^
a production ot l,2o0 tons.

The number of working places in
the well-managed European mines
has been reduced greately in re
cent years. An official report in 1934
for the Ruhr, stales that they are fi—Pse of alternating current un-
now using about 30 percent as many derground.
working places as in 1927 for equal (J—Qualitative rather than quan-
annual tonnage; the average daily titative ventilation at the face,
output has therefore been trebled. 7—Fse of steep pipefor conduct -
The Germans are suggesting ad- in-'air to the face.
vancing long faces at the rate of D T. .. , , . ,. ,
, , , ,, e \ - i o—I se ol steel tor root support.14 and three-quarter Feet in a dav ...
of three working shifts. 9—Analysis of root movement

The International Labor Office a. alon* break lme&
(leneva has published some very in- It is not my thought that we
teresting data for Great Britain, should attempt to adopt any of the
the Netherlands, the Ruhr, the Saar, European practices completely as
France. Belgium. Czechoslovakia, standard, but undoubtedly for some
and Roland, showing annual earn- of our conditions European meth-
ings of miners, average labor costs, oils can be adapted safely and eco-
average output per worker. The es- nomieally.

3—The use of conveyors of va
rious types.

4—The use of Diesel locomotives
in gassy mines.

Presented at Indiana Coal Mining Institute, June 22, 1935.

POWER AND ENERGY AT THE COAL MINE

By PROF. ('. C. KN'IR.MF.VFR
Rose Polvloolmic Institute

The industrial attainments and nomic strength of nations follow in
economic progress of a community the order of the use of power in
can very logically be measured by these nations. Backward countries
the extent of its powerapplications, invariably have few and crude
Tt has frequently been pointed out power applications. Progressive
that the wealth, prosperity and eco- countries apply power, electrical or
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mechanical, in every kind of indus
try and muscular power require
ments are reduced to a minimum.

Muscular energy costs are at day
labor rates, which are quite familiar
to us all. A sturdy man of consid
erable vigor and endurance, turn
ing a crank ox lifting loads, can
work steadily all day long at a rate
not to exceed one-eighth horse
power, and do one horse-power-hour
of work per day. In electrical terms,
be would work at a rate of less than
one-tenth of a kilowatt and in an
eight-hour day do about three-quar
ters of a kilowatt hour of work. His
muscular efforts, then, purely as
muscular energy, are worth only
one or two cents per day. Herein lies
the great economic advantage of
machine power. When it is realised
that a small ten horse-power elec
tric motor supplies the power of
eighty men and uses only seventy-
five cents to two dollars worth of

electric energy per day. then an
appreciation of the economic advan
tage of machine power is forcefully
felt. To put it very simply ; human
muscular energy costs from one
hundred to live hundred times as

much as electrical energy.
It is this low-rate cost of electrical

energy which gives enormous eco
nomic advantage to those who apply
electricity to power needs. We
quickly accept these applications
without full appreciation of their
value, taking them as a matter of
course and. in failing to realize our
blessings, use them extravagantly
and grumble because these blessings
are not even greater than we find
them.

There is perhaps as much com
plaint about electricity hills as
about the weather. Our complaints
about the weather are generally
(piite misdirected, and do not reach
headquarters where weather pre

sumably is controlled. Our com
plaints about electricity hills are
generally aimed directly or indi
rectly at the power company. We
are inclined to feel that if the power
producer gave us fair treatment
then the whole trouble woidd he

cleared away.

If the rates of the power producer
are too high, either he is making too
much profit or he has inefficient
production. It is the business of the
national and state governments to
regulate utility profits through ad
justment of rates based upon a
study of the producer's hooks, and
it is the power producer's business
to operate his power plant effi
ciently. It cannot he said today that
the power producer is making ex
cess profits and. speaking generally.
it cannot he said that his large
plants are inefficient. More efficient
plants will he built in the future,
hut we cannot fairly complain of
the steady progress that has been
made in the past and is being ap
plied at the present.

Instead of complaining over elec
tricity hills on the basis of rates
and dropping the problem when we
are convinced that we have the low
est rates available as fixed for the

producer by the Public Service
Commission, we should make a care
ful study of all the power consum
ing machines in the plant or mine
and all the conditions concerning
their operation that might affect
electrical consumption. It is indeed
important that we see to it that we
get the lowest possible rate in cents
per kilowatt-hour, but it is quite as
important that we reduce to the
lowest possible ligure the kilowatt-
hour consumption per ton of coal
mined. Both figures are involved in
that final and most important figure
of electrical cost per ton output.

When buying, please consult the Advertising Section.
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An electrical power contract very
properly includes (1) a tapering
rate per kilowatt-hour, (2) a de
mand charge introduced directly
or through a load factor feature
and (3) a power factor clause. The
tapering rate is proper because
the greater the consumption the
lower the price which the consumer
should have to pay and which the
producer needs to receive to give a
fair return. The demand charge,
however introduced, is proper he-
cause the producer must have power
plant, transmission line and trans
former capacities all to supply the
large demand. In other words it is
mere expensive to take care of a con
sumer who makes large power de
mands for limited periods than one
who has moderate power demands
but carries a steady load. Also a
power factor feature is logical be
cause with low power factor the
extra current, which contributes

nothing to power, reduces gener
ator, transmission line and trans
former capacities, it increases power
losses for the producer as well as
for the consumer and it adversely
affects voltages. It is therefore
proper to reward customers with
high power factor loads and to pe
nalize those with low power factor
loads.

Whatever can be done to reduce

power demand can be done very
simply after all power economies
have been accomplished. The prob
lem then consists of doing what is
possible to avoid bunching of loads.
in other words; taking some loads
off the peaks and putting them on
at other periods. Night cutting re
duces day peaks, the use of storage
battery locomotives charged at
night instead of trolley locomotives
avoids day peaks, a trolley loco
motive haulage schedule which will
prevent two heavy pulls at the same

time is a great help, and the oper
ation of pumps at night is good.

Power factor improvement also is
a simple matter where part of the
load consists of synchronous motors
or synchronous converters or both.
Increased field excitation of these
machines with due regard to the
loads they carry and to their oper
ating characteristics will make them
take leading currents in sufficient
amount to neutralize the lagging
currents taken by induction motors
and thus bring the power factor up
toward one hundred per cent. A
synchronous motor applied to a fan
makes an ideal corrector of power
factor for the customer, because it
operates twenty-four hours per day
at the correction duty. Where cor
rection by synchronous machines
cannot he fully carried out and the
power factor reward is sufficiently
attractive, Capacitors or static con
densers may well he recommended.
Advance in the art of capacitor
manufacture has been so great in
recent years and costs so much re
duced that in many cases they will
pay for themselves in six months'
time.

Through reduction of K.W. de
mand and increase in power factor
we have simple means for securing
some reduction in the power bill.
Hut the most promising possibili
ties for reducing costs lie in actual
economies in K.W.II. consumption.
Incidentally, such economies in K.
W.I I. also reduce the K.W. demand.

If an intelligent and honest effort is
made there is hardly a place about
the mine where energy is consumed
that economies cannot be made with
little trouble and expense.

The ventilation of the mine is
generally accomplished only by a
large expenditure of energy. The
fan is a heavy, steady load, applied
twenty-four hours per day. every
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day of the year. Its total K.W.TI.
consumption per month or per year
is far greater than generally rea
lized. The fan makes little fuss and
the air flows smoothly and noise
lessly. It seems so easy to move air.
I$ill if a K.W.II. meter were applied
to an electrically driven fan or a
steam flowmeter to a steam driven
fan. in most eases the mine operator
would be treated to a surprise and
a shock.

A certain ventilation joh requires
a certain flow of air in cubic feet
per second and a certain pressure,
usually measured in inches of water
to produce that flow, .lust any fan
will not fit those requirements any
more thail jnsf any shoe will fit your
foot. Under favorable conditions a
well designed fan can operate at
seventy-five per cent efficiency
Under unfavorable conditions the
same fan may operate at only half
that efficiency and many mine fans
arc so operating today.

The efficiency of a fan is the per
cent of the driving power given to
it which the fan actually delivers to
the ail- which it discharges. This
power given to the air is computed
from the flow of air in cubic feet
per second and the pressure at
which the flow takes place. Imagine
a fan with perfectly shaped or
streamlined housing and blades and
having all surfaces absolutely with
out friction, taking the air in gently
and smoothly with no swirls or ed
dies or blow-back, and having that
air pass through and out just, as
smoothly and free from disturb
ance. Here you have a fan ap
proaching perfection. Itut large
changes in the speed for which it is
designed or in the amount of pres
sure of air it must supply may find
it far from perfect. An accurate
efficiency test of power input and
air power output is easily made

with proper instruments and should
he made in every installation, as a
valuable check on a high cost fea
ture of the average mine.

We are today receiving much ed
uce! ion on automobile st reamlining.
That education should help us un
derstand more clearly the problem
of air flow in mines. The laws of
variation between fan speed, fan
power, volume of flow, velocity of
(low. pressure and resistance are not
entirely simple and they have spe
cial application for each individual
case. It is possible To make a very
complete and accurate survey of the
air system in a mine with a sensi
tive barometer, anemometer, water
gauge and electrical instruments,
which will give complete data on the
resistance and load at every part of
the air system. Such a survey will
give the horse-power required in
each part separately, even to such
details as a sharp turn or an over
cast. Prom such a survey accurate
deductions can he made as to the
possibility and feasibility of reduc
ing loads and losses in various parts
of the air system. Every horse
power of fan load costs roughly ten
dollars per month in energy and
every horse-power of air resistance
load in the mine costs twice that
amount per month. To know that
a poorly designed overcast is cost
ing ten dollars per month in energy.
a certain sharp turn, five dollars
per month, an easily relieved choke,
five dollars per month, the rough
surface of an air shaft twenty dol
lars per month or dirt in tut air
course resulting from falls, thirty
dollars pei- month is almost sure to
result in the application of proper
corrective measures, (luess work in

these matters is no longer neces
sary. Precise data can be obtained
on fan operation and on the distri
bution of load on all parts of the air
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.system. Prom these data very defi
nite determination can be made as
to what corrections are justified by
comparing costs against savings.
Often air load reductions will re
flect back upon a greatly overloaded
fan and increase fan efficiency. In
fact a reduction of one horse-power
in air load will reduce power deliv
ered to fan by two or even three
horse-power when the fan is over
loaded and operates at very low effi
ciency. In this connection it should
be remembered that it is better to
get more air by reducing air resist
ance than by increasing fan speed.

A careful study of hoisting con
ditions will usually disclose possi
bilities of energy saving. Whether
the hoist is steam or electric an

easy control of power and brake
increases efficiency of operation,
and a higher natural speed of hoist
than the mine requires reduces effi
ciency. A hoist steam engine hav
ing no cut-oil' and more reserve
power than necessary will take less
steam if the travel of the reversing
link is reduced.

A slip-ring induction motor hoist
should not only have the proper
amount of secondary grid resistance
but this resistance should be prop
erly spaced between contactors.
Testing motor input with a graphic
wattmeter having a high speed
chart will allow intelligent adjust
ment of this resistance with the
utmost nicety to give smooth accel
eration and minimum energy con
sumption on the start. A little en
ergy saving on the start multiplied
by the large number of starts per
month will give a large figure.

Electric haulage generally con
tributes considerably to the power
bill, and often is carried in a waste
ful fashion. Locomotives with a top
Speed higher than needed are ex
tremely wasteful of energy because

the operator will have to run too
much of the time on resistance or

with brakes applied. Smaller
wheels, a change in gear reduction
or even a change in field coils will
reduce full Speed. A single motored
locomotive is always wasteful of
energy because it lias only one effi
cient running point, namely: top
speed, while a two motor locomo
tive has two efficient running points
with all grid resistance out. namely:
half speed with motors in series and
full speed with motors in parallel.
On the two-motor locomotives the

controller should be so notched as
to fall most easily into these two
efficient running positions and the
operator should understand that
the other positions introduce resist
ance in which electrical energy is
wasted and are to be used as little
as possible. Many motorinen. find
ing that they have easier and
smoother operation and sometimes
better traction by keeping brakes
on much of the time while motor is
pulling, will be guilty of carrying
on this wasteful practice. This may
become a serious loss.

Fortunately for haulage econo
mies, low bearing friction is usually
maintained in mine ears. Bui it is
a sorry fact that not all persons in
responsible charge understand how
greatly the haulage load is increased
by dirt on rails. By hand-pushing
a single empty car first over clean
rails and then over the same, rails
dirty should convince anybody thai
dirty rails can seriously run up
power bills.

One of the greatest economic
crimes about a coal mine is the

charging of one hundred volt stor
age batteries independently from
a two hundred fifty volt supply.
This practice wastes sixty per cent
of the electrical energy in the charg
ing resistance. By charging two
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batteries in series only twenty per
cent is lost in resistance and the two
batteries are charged as cheaply as
one. The practicability of series
charging has been successfully
demonstrated. To be sure, it may
require a little more judgment, in
telligence and care on the part of
the man who does the charging, hut.
considering the high cost of batter
ies, and the degree to which their
life can be shortened by improper
treatment, they should never be in
the hands of incompetent men.

It is quite safe to assert, thai
many cutting machines consume in
a certain cutting operation twice
the electrical energy they should
consume. Dull bits not only make
slower progress but they drag
harder. If they go fifty per cent
slower and drag fifty per cent
harder the cut will take one hun
dred twenty-five per cent more elec
trical energy. It is appallingly false
economy to do without expert bit-
tempering and sharpening at any
mine. Cutting machines often drag
heavily not only because of dull bits
but also because of unnecessary fric
tion on cutter chain and other parts.
These losses are not trifles and they
should have intelligent supervision.

Lifting considerable amounts of
water from a deep mine requires
much work. Good pumps of proper
design will quickly pay for them
selves in savings over poor pumps.
The cost of pumping is often exces
sive due to necessity of operating
large generator units at times for
pumping only. In such cases alter
nating current motors for pumping
should replace direct current mo
tors.

Generally speaking, the greatest
possibility of energy saving about
a tipple is in keeping bearings clean
and well lubricated. Most of the
tipple load is friction in bearings

and. unless watched, this load can
become considerable. In a tipple,
dirt works into bearings and lubri
cation works out very easily. Care
ful and frequent attention here will
not only save energy but save bear
ings also.

Getting electric current to the
point where it is to be used cannot
lie accomplished without some loss.
Even wire absurdly large for the
job has some resistance and there
fore some loss. For a short trans
mission distance the wire must be
large enough that it will not over
heat. For a long run the wire must
be large enough that the voltage
drop is not excessive. A ten per cent
voltage drop means also ten per
cent loss in power and energy. Also
this ten per cent drop in voltage to
lamps reduces the light over thirty
per cent and the lamp efficiency
twenty per cent. Low voltage re
duces the speed of direct current
motors and heavily loaded induc
tion motors. It reduces the effi

ciency and capacity of all motors.
It makes them draw more current

and makes them more liable to burn
out.

The only charge to be placed
against copper for transmission is
interest on the investment because
depreciation is practically nothing.
If too much copper is put into a
line, then the interest charge is in
creased more than the value of the
energy saved. Too little copper
makes the energy loss in the line
too high. The total cost of interest
and energy is least when the two
costs are about equal. Investment
in copper is generally to be con
sidered a safe and good investment.

An inadequate transmission, be
sides wasting energy, slows produc
tion, discourages machine opera
tors, increases machine repair bills
and increases power demand. It
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should never be tolerated. Fluetu- biition. .Metering of the various
aliug lights are a sure indication of loads, hoist, fan. tipple, motor-gcn-
a poor circuit. Where rails are used erators. converters, etc. can be done
for a return, no amount of positive by special means very cheaply,
copper will compensate for poor when this metering is carried out.
bonding, for current must begotten .,„ ana|vsjs „f the conditions isquite
back through the bonds or through suretoresult in substantial savings.
poor stray paths. Poor circuits are a] with impi,)Ve(i operation.
in part responsible for the excessive
electrical repairs common to the Never were high efficiency, good
coal mining industry. engineering and close economies

Where electrical consumption more vital to the mining industry
and the consequent power bill are than now and never before were
as large as at the average mine it is theysoeasily accomplished, or their
always desirable to know its distri- lack so inexcusable.

Presented at meeting of Rocky Mountain Coal Mining Institute. Denver. Colorado,
March 18, 19 and 20, 1935.

BENEFITS ACCRUING FROM THE WEARING OF
GOGGLES BY UNDERGROUND AND SURFACE

EMPLOYES AT PROPERTIES OF THE
UNION PACIFIC COAL COMPANY

By V. 0. MURRAY
Safety Engineer, Union Pacific Coal Co., Hock Springs. Wyoming.

When I began preparation of this Number «f Combination
brief article under the title an- Year Accidents Paid
nounced, four simple questions pre- 1!)25 is $ 8,447.00
sentetl themselves as the best me- 1920 25 8,889.09
(litini for the discussion, namely: 1927 13 5,197.80

, TT L, • 1928 15 323.74
1. How costly were our eye 111- 19gg j-, 255.00

juries? 1930 ".'..."...... 19 3,204.00
2. Did we want to prevent these j;^ • ]* Jg^g

eye injuries? 1933 Z"!!!Z!Z" 4 i',9tKU9
:i. How can the eyes of mine — •

and surface workers be 9 Years Total.... 131 $29,482.12

save('' The small amount of compensa-
-1. What plan was followed? ti()1) pa-1(i j„ 1()28 and 1929 was due

The following table gives the to the absence of a major eye in-
iiumber of accidents, together with jury in either year. The relatively
the compensation paid during the small sum paid in 1933 represents
nine-year period 1925 to 1933. in- payment for all accidents occurring
elusive: from January 1st to April 24th. in-
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elusive, after which, with the com
pletion of our sight-protection pro
gram, no further accident to eye
sight occurred up to the present
moment. March 12th, 1935.

From the above, it can readily be
learned that compensation paid was
rather a material amount, especially
when authoritative statisticians tell
us that compensat ion costs are about
only one-fourth (Vi) of the total
cost involved. The other items thai
should be considered in the actual
cost of an accident should probably
include hospital and medical atten
tion, loss of wages to the victim,
loss to society, etc.

The second question, "Did we
want to prevent, these eye inju
ries.'" can be easily answered af
firmatively, as the primary object
of the management was more deeply
concerned with the social loss and
the suffering resulting from these
131 eye injuries covered by the nine-
year period. We know that there
are some 15,000 "industrially
blind" persons and a much larger
number of partially blind as a re
sult of eye injuries. Annually,
some 2.000 workers lose the sight of
one or both eyes in industrial acci-
dents, and a serious eye injury oc
curs almost every minute of every
day and night throughout every
week of the year in our country. In
our own particular ease, it was im
perative that some thought be given
to the protection of eye-sight, as the
mines were getting deeper, with a
corresponding increase of cover,
causing the coal to burs! and fly in
the workers' faces, and. with the
advent of mechanization in the
mines, such as cutting machines,
electric motors, generator sets, trol
ley locomotives and mechanical
loaders of various types, there was
nn increase of eye hazards in the

repairing of these machines in both
underground and surface shops.

The third question, "How can
the eyes of mine and surface work
ers be saved.'" is naturally and
logically answered by. "Why not
try the goggle.'"

Preparatory to establishing the
compulsory use of protective glass
es, a careful study of all available
glasses and goggles was made, many
of the supervisory staff and work
men offering to try out the numer
ous samples submitted. We had
practically decided on two types of
goggles for underground use, and
another for surface use, but, to
make doubly sure that these were
the best suited for our conditions,
we procured the services of two ex
perienced and prominent safety en
gineers (one from a large optical
company, the other from Union Pa
cific Railroad Company) to enter
the mines and shops, to observe the
conditions and character of employ
ment with relation to sight require
ments. Asa result of this study, the
super-armor-plate-glass type with
out side screens was chosen for all
workers other than those employed
in machine-shop repair n-ork and
tipples. For men engaged in the
class of work excepted super-armor-
plate glasses with side screens, or
the cup type goggle, were made
standard. It should also be added
that all employes engaged in the
various welding operations had.
with their advent, been supplied
with protective colored glasses and
face masks.

A skilled oculist and optometrist
was employed to main; the eye-sight
examination of 1.742 men. Of the
number examined, -t.'lti. or 25 per
cent, were found to have 20/20,
normal vision, without glasses. The
rest. 1.306, or 75 per cent, it was
ascertained, were suffering from de-
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fective vision in a major or minor
degree. Of the 1.742 men examined,
of):!, or 28.if per cent, it was learned,
had major defects requiring cor
rection.

A (dial of 118 men. or 6.48 per
cent, was found with eye-sight in
had condition, certain of tin' de
fects developed having been pres
ent since birth, others being caused
by disease and accidents, some of
which occurred in boyhood or out
side the mining industry after ma
turity, with a number properly
chargeable to accidents in and
about the mines. These 113 i-ases
have been divided into -I classes, as

set forth below :

1. Men who. preceding the com
pletion of the survey, had suffered
the removal of one eye. and who
were wearing an artificial eye.
There were seven (7) in this class,
one of whom lost an eye while the
survey was under way.

2. .Men other than those in (bass
1 who are either totally blind in
one eye or who have light percep
tion and projection only in one eye.
Twenty (20) men were in this class.

3. Men who suffer poor vision in
one or both eyes with or without
glasses. Seventy-two (72) men were
classified under this heading.

4. Men who snlfer from a pro
gressive eye disease, and which will.
unfortunately, in all probability,
gi'ow worse. Fourteen (1-1) men
were so reported.

Upon completion of this survey,
corrective glasses were furnished to
all employes requiring them. and.
in several cases, workers were
placed in different occupations
where they would not be compelled
to work alone and as far remote
from danger as possible.

During the eight-year period,
1925 to l!)-'i2. inclusive. 11 employes
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lost almost wholly or totally the
sight of one eye. These accidents,
when considered in connection with
the greater number of minor inju
ries received, represent a record of
personal injury, human suffering
and social loss, which more than jus
tifies the mandatory use of protec
tive glasses by men working in and
around coal mines wherever lo
cated.

We are all familial' with the
chorus of objections ami difficulties
raised when mention is made of
mandatory rules that are really
callable of governing the eye acci
dent situation. Some of these are:
"Employes object to wearing gog
gles—it is absurd to require all em
ployes to wear them—no eye acci
dents occur on many jobs, or at least
very few—if the employe himself
were more efficient and careful'
and so on indefinitely.

But. to the candid or clear-think
ing individual, the absurdity of the
situation does not lie in the adop
tion of the so-called "drastic"
rules to protect eyes. We do agree,
of course, thai the enforcement of
adequate rules is not always easy,
but. fundamentally, tbis is a man
agement problem, and must be dealt
with like any other which concerns
production, costs, wages or hours
of labor. Eye injuries may or may
not be rare in or around the mines,
but the penalties when they do oc-
eur are so heavy to industry, the
individual worker and to society,
that a vacillating attitude is un
thinkable.

From our experience gained by
the mandatory use of goggles (that
is. from May, 1933 to the present
date) 1 think it is not. out of line
to state that whenever a mining
management definitely makes up
its mind to stop eye accidents, they
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will lie stopped. This is a convic
tion based upon our own accident
records.

The cost ol' furnishing goggles to
all employes is not prohibitive. The
average cost per employe, including
examination and glasses ground
for correction where required, was
$3.21 per pair. This is. indeed, a

small amount when one eye injury
can amount to several thousand dol

lars.

In conclusion. I wish to state that
most of the material gathered for
this article was taken from Mr.
Eugene McAuliffe's paper entitled
"Corrective and Protective Eye
Goggles for Coal Mine Employes."

SUMMARY FACTS ON THE COAL RESOURCES AND
COAL INDUSTRY OF ILLINOIS

(Reprinted by permission from a pamphlet published by the State Geological Survey-
Division of the Department of Registration and Education, and prepared in collabora
tion with the Engineering Experiment Station of the University of Illinois, on the occa
sion of the meeting of the Coal Division of the American Institute of Mining and
Metallurgical Engineers, held in St. Louis, Missouri, October 28 and 29, 1935. Anyone-
desiring to publish excerpts from this article is requested to credit them to the orig
inal pamphlet.)

Geography op the Coai. Deposits

The Illinois coal field as a part of
the Eastern Interior Coal Field ex
tends into the states of Indiana and
western Kentucky. At least 60 per
cent, of the area of this eoal field lies
in Illinois. Solid black areas on the
map (Pig. 1) show the extent of the
main mining- districts.

Geology oe the Coal Deposits

Structure

The main structural features of
the Illinois eoal field (Fig. 2) are:

(1) Illinois basin: The trough
of the basin runs from LaSalle
County on the north to White
County on the southeast, where the
base of the "Coal Measures" lies
about 2.300 feet below the surface
and No. (i eoal lies at a deptli of
about 1.000 feet.

(2) LaSalle anticline: Best de
veloped in LaSalle. Champaign,
Clark, and Lawrence count ies, fad
ing out both to the north and to the
south.

(3) Western Illinois area of
gently dipping or flat-lying strata
west of Illinois River.

(4) DuQuoin anticline: Ex
tends from a short distance north
of Carbondale to a short distance
north of Centralia along the Third
Principal .Meridian, a structural
terrace mi a monocline] dip to the
east.

(5) .Marshall - Sidell syncline
east of the LaSalle anticline extend
ing northward from Lawrence
through Vermilion County.

(6) Campbell Hill-Cottage
Grove hell of warping and faulting
extending across the southern Illi
nois coal fields from .Jackson to Gal
latin County.

(7) Ozark uplift, producing a
general southward rise of strata in
southern Illinois and some conspic
uous faulting.

(8) Eagle Valley syncline with
in the Ozark uplift in southern Gal
latin County.
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TABLE 1. -MAGNITUDE OF DISTURBANCES As ENCOUNTERED
IN MINING OPERATIONS

81

Magnitude «'f
Width "f Structure (feet)
structure Maximum — ——

Structure (mile) dip Folds Faults

LaSallo luiticlinc (west flank) % 45 500 nono
DuQuoin anticline:

Ccntralin Ito2 3-4 220 110
DuQuoin lto2 8Vj° 300 40

Cottage Groro (faulted zone) 16to] (*) 200 100
Eagle Valley (local mines only) 4to0 20°t 700t (?)

• \>ry Irregular.
t Outcrop.

Igneous Dikes.—Dikes of igneous in Saline ('omity and a single occiir-
rock are encountered in Harrisburg rence is reported in Franklin
(No. 5) eoal in Saline County near County. So far as known none
llarrislnirg and Eldorado, and in comes to the surface. They pro-
Ilerrin (\o. (i) eoal in Franklin dueed some coking and minerali-
County at West Crank fort. The zal ion of the coal where the bed was
maximum width is about 800 feet, penetrated.
but in general the dikes do not ox- General Structural Conditions.—
ceed 25 or 30 feel in width. Six or Local irregularities are more im-
eight such dikes have been found portant than the gentle regional dip

I OWA

KENTUCKY

Fa;. 1.—.l/a/> of Illinois, Indiana, and western Kentucky eoal
fields showing (in black) the extent of the main mining districts.
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except possibly along the southern and central position in the Pennsyl-
margin of the held where there is vanian geologic column. Strati-
si definite northward dip. graphically they lie in a group of
Coal Beds strata (Carhoiidale formation) not

The commercially important coal exceeding 500 feel in thickness, with
beds of the State occupy a restricted 1,000 feet of Pennsylvania!! strata

CAMPBELL MILL-COTTAGE

IAGLE VALLEY
' EtNCLINC

Fid. 2.—Structural feature* of the Illinois coal field.
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both above (McLeansboro forma
tion) and below (Pottsville forma
tion). In addition there are a large
number (30-10 or more) of coal
horizons scattered through the
"Coal Measures" some of which lo
cally reach a thickness of 25 to 30
inches and are locally exploited.

The seven commercially impor
tant beds are listed in Table 2.

TABLE 2.—COMMERCIALLY
IMPORTANT co.M, BEDS.

Coal Bed No.
Thickness

(feet)

Usual

thickness
when?

worked

(foe!)

Danville
il

.. 5(4.')
•1

..2(1.')
1

0-5
n 11

II li

(1-8

0-8

0-0

4-5

0-8*

ILirrisburg ....
LaSalle

4-5

4Vi-5V(.
2>/.-3>/.
(5-8

•111

Murpliysboro ..

• Often 10 feel In noiithei n Illinois.

Relative Importance of Coal
Reds.—In general, operations in
each mining district are restricted
to a single bed. No commercial mine
operates more than one lied from
a single shaft, although there are
a number of mining districts where
such operation would he possible.
The outstandingly greater impor
tance of No. (i lied as a source of the
eoal produced in Illinois (Table 3)
results from its exceedingly wide
spread uniform thickness of more
than five feet.

TABLE 3.—COAL MINED FROM
YARHirs BEDS IN 11124.

Total Illinois production

Coal No.

(Springfield)
(Bfarrisburg)

Tons IVr o nt

281,41111 1.0

1,810,749 4.7

, 2,728,428 7.0

6,505,72] 16.8
27,130,266 70.2

118,1127 0.2

Total 38,055,527 100.0

Mining Conditions as Determined
by the Geology

Depth.—Depth of the operating
mines in Illinois ranges down to 732
feet (Pana, Christian County).
Coal was formerly mined at As
sumption in the same county at a
depth of a little over 1,000 feet
(coal No. 1/).

TABLE 4.—NUMBER OF SHIPPING

MTN ES OF D] FFBR ENT DEPTHS
IN ILLINOIS IN 1925, 1931,

AND 1934.

No. of shippinK mines

Depth in f. it

0-60 or 70 (strip
mines) 19

u-99 (slope, shaft or
drift mines) 50

100-199 02

200-299 42
300-399 31
400-499 24

500-599 10
000-099 12

700-732 0

10 20

21 30

38 31

38 29

17 17

20 20

G 8
8 8
3 3

Total 247 100 172

Roof and Flour Condi/ions.—The
typical roof of Illinois eoal beds
consists of black shale ("slate")
and a cap-rock. Almost of equal
importance is a gray shale roof,
generally present in localities where
any bed has unusual thickness, as
in the Franklin County field (No.
6 or Ilerrin eoal), the Ilarrishurg
district (Ilarrishurg coal), and the
Vermilion County district (No. 5 or
Crape Creek coal). In general, the
sulfur content of any bed is lowest
in those areas where the coal thick
ens under gray shale. No. 2 coal has
both black and gray shale in most
areas, except Grundy and "Will
counties where no black shale is
present.

In general, Illinois mines are
dry. Water, where present, gener
ally comes from the surface depos
its.
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NO.6 COAL,SOUTHERN BASIN: BLACK SLATE ANDCRATS"*LE ROOT; LIMESTONE ROLLS
BLUE BANO; CLAY LENSES; SANDSTONE CHANNEL

NO 6 COAL, NORTHERN BASIN: BLACK SLATE ROCF;"WM|TE TOP"\CLAY BANDS

SPRINGFIELD NO. S COAL, WESTERN ILLINOIS: "HORSEBACKS* AND CHANNEL
SANDSTONES

HARRISBURC NO.S <*?) COAL, SOUTHERN ILLINOIS: BLACK AND CRAY SHALE ROOF;CHANNEL
cut-cut; clay LENS; dike

GRAPE CREEK HO.S COAL, EASTERN ILLINOIS: GRAY SHALE ROOF; BLACK SHALE ROOF;
SHALE ROLLS*. SANDSTONE CHANNELS

Fig. 3.—Characteristic bedded irregularities in
some Illinois cools.

When buying, please consult the Advertising Section.



IL L I X 0 I S M I X I X 0 I N S T IT C T K 8i5

Bedded Irregularities.—Bedded
irregularities that are of impor
tance in the coal beds are as follows
( Pig. 3) :

"White-top" in No. G eoal in
western Illinois (elay inliltra
tions in the top of the eoal bed).

"Horsebacks" or elay veins in
No. 5 eoal in Peoria-Fulton and
Springfield district.

Sandstone cut-outs in Springfield
(No. 5) eoal in Peoria and Ver
milion County districts, in No.
(i eoal in Montgomery and
Christian counties, and in Ilar-
risburg (No. 5) eoal in Saline
Conntv.

Lenticular structure of No. 1 eoal
in western Illinois and prob
ably in Murphysboro district.

Clay bands (blue band) in both
No. (i and No. 7 eoals.

Cnderelay usually underlies all
Illinois eoals of commercial impor
tance. Immediately below eoal No.
2 in parts of western and northern
Illinois there is refractory elay
which is usually a composite of sev
eral underelays. The underelays
of the other commercial eoals are
not refractory, so far as known, due
to their content of calcium carbon
ate and potash.

rABLE 5.—ORIGINAL AND PRESENT AVAILABLE RESOURCES OF THE
TRADE DISTRICTS AS OF 1920*1

3.

4.

.1.

6.

7.

8.

9.

10.

Coal
District lip.l

Wilmington 2
Third Vein

(LaSalle) 2
Fulton Peoria.... 5

Springfield 5
(Irape Creek (i
Central Illinois., (i

(Vntralia li

Franklin-Wil
liamson (>

Big Muddy 2
Saline County.... 5

Millions of Tons

Coal
S.i. per so. Original Coal

nillos milo resources mined

270 3.311 891 45

Deple- Coal ra
tion nininlns

•17 844

PeroonlnKO of

Recov- De
cry t plolior

95 5.3

1007 3.85 4,108 140 147 3,001 95 3.0

1350 4.95 0,702 102 217 0,485 47 3.2

1184 6.60 7,814 123 240 7,568 50 3.1

90 ("..tin 653 93 103 490 57 25.0

•177.; 7.70 30,775 050 1,312 35,403 50 3.0

211 6.60 1,590 30 55 1,335 55 3.5

88-1 9,90 8,751 300 700 7,985 47 8.8

100.0

270 5.50 1,485 80 148 1,337 54 10.0

• coal Report: Dep't. Mines and Minerals. 1920.
t Allan, c. A.. Coal losses in Illinois: Illinois State Geol. Survey, Coop. Min. Ser. Bull. 30. 1925.
1 Reprinted from: Bemint. A.. Illinois Coal. Illinois State Geol. Survey Bull. 50. Table 3. p. 38. 1929.

Original Resources and Reserves

An estimate of Illinois' original
eoal resources and the percentage
of their deplel ion as of 1926 is given
in Table 5.

The reserves of eoal in Illinois.
2 feet or more in thickness, are

nearly equal to the combined re
serves of I lie neighboring states

Underelays are generally thin (•>
inches to 4 feet) but of sufficient
thickness and of such a character
that undercutting can be done in
the clay. There are some except ions
to this condition, however, requir
ing undercutting in the base of the
eoal.

Gaseous Conditions.—Moderately
gaseous coal is found chiefly in
southern Illinois districts. (Fig. 4).

H'Arn buiiinu. please nonsuit the Advertising Seotlon.
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Classification of Illinois Coals

Rank Classification

By rank classification is indi
cated those differences in the pure
coal materials due to geological
processes, whereby the coal material
is changed from peat through lig
nite and bituminous coal to anthra
cite or even to graphite. All Illinois
coals are classified as high volatile
bituminous coals in accordance
with the specifications for rank
classification recently adopted by
the American Society for Testing
.Materials, as shown graphically in
the accompanying chart* (Fig. 5).
All Illinois coal produced by ship
ping mines belongs in groups high
volatile 15 and ('; coal belonging
to group high volatile A is fount
in the Eagle Valley field but it is
not produced for shipping.

Geographic Distribution of Haul;
—A fairly definite and progressive
increase in rank occurs toward the
southeastern boundary of the coal
field (Fig. <i). The rank indices
shown on the accompanying map

* Anthracite coal and low medium vola
tile bituminous coal is classified on the
basis of dry mineral-mntter-freo fixed car
bon. Coal of group liigli volatile A bitu
minous is classified on the basis of dry
iiiineral-mafter-l'ree fixed carbon (less
than GO per cent) and moist mineral-mat-
ter-frec B.t.u. (more than 14,000). Lower
rank eoals lire all classified on the basis of
moist mineral-matter-free B.t.n. Low
volatile boundary was changed from 77
to 78 i" 1935.

represent the moist, mineral-matter-
free B.t.u. expressed in hundreds
of B.t.u. to the nearest hundred
units.

Variations in Moisture

Moisture variations of Illinois
coal correspond fairly well with and
largely determine the variations in
the rank of the eoah hence il will
doubtless be observed that increase
in rank is accompanied by a corres
ponding decrease in moisture (Fig.
7). The moisture content of Illinois
coal in the bed varies from between
lo and 18 per cent, for the lowest
rank coals lo less than 8 per cent
for the highest rank coals in the
Slate.

1 Ash Content of Illinois Coal Beds

The ash content of Illinois coal
beds as determined from analyses
of face samples based upon 252 mine
averages is 11.78 per cent (as re
ceived). A large proportion of Il
linois coal is produced where the
eoal beds contain less than this aver
age, and a great deal of the washed
coal and of the larger sizes of coal
contains even less.

Ask Softening Temperature.—
The ash softening temperature of
much of the coal produced in south
ern Illinois is about 2200'-' F.. in
sonic instances as much as 2400" F.
Coals produced elsewhere in the
State yield ash. generally fusing at
2000° to 2100° F.

ILLINOIS

MISSOURI

W. KCNTUCKV

INDIANA

KANSAS

IOWA

Y////////M//A

V////////////A

20 «0

BILLIONS or TONS

Fig. 4.—Coal reserves of Illinois compared with nciijhbarintj
states. (Data from V. S. Geological Survey.)

When buying, please consult the Advertising Section.
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Sulfur These are in .lacksou (coal No. 1,
Although much Illinois eoal is of formerly called No. 2), Woodford

somewhat higher sulfur content, and Will (coal No. 2), Saline (coal
there are relatively large areas in No. 5), Vermilion (drape Creek
which coal containing less than 2 [No. 5| eoal). and Franklin-Wil-
per cent of sulfur is produced, liamson (eoal No. (i) counties.

CLASSIFICATION OF COALS BY RANK

( A.3.T.U.- 1934 )
CLASS CROUP

^ I. META-ANTMRAC1TE V. M.2-, u

3

2. ANTHRACITE

3. 3EUIANTHRACITE

I. LOW VOLATILE

2. MEDIUM VOLATILE F.C. 69*

3. HIGH VOLATILE A F.C. -69

THOUSAND O.T.U. MOIST 9 10 II 12 13 14 IS

J en
4. HIGH VOLATILE 6 13 14

< Z

li,
3 X
-I *-
O <
O bJ

< *

3. HIGH VOLATILE C

I. SUB-BITUMINOUS A

Z. SUB-BITUMINOUS B 9.3

3- SUB-BITUMINOUS C C3 9.3

I. LIGNITE

2. BAOWN COAL

ICONSOLI-
I OATEO

1 UNCONSOLI

j DATED

r.C. • riXED CARBON, DRY MINERAL"MATTER - TREE BASIS

V.U : VOLATILE MATTER, DRY MINERAL-MAT TER- FREE BASIS

B.TAJ." BRITISH THERMAL UNIT, MOIST MINERAL-MAT TER-F REE BASIS

Fig. 5.—Terms of the specifications for the classification of cool
by rani: OS stated by the American Society fin- Testing Materials
(Designation D.iss-.HT).

When buying, please nonsuit the Advertising Section.
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Type of Coal dients, in their order of abundance,
Illinois coals are almost entirely •'"•<•: clarain, vitrain, and fusain

of the normal banded bituminous (mineralcharcoal). Figure8shows
type. The principal banded ingre- bands of clarain and vitrain. Durain

't:v
|*»"K 5lirMINS<».lwi««CM»| t | UsH[>0, | i««

;

HIGH

' VOLATiLC

HIGH VOL*-
T.Lt A

6- IA3

,1-US
II.,'. v.il.,1

I'm. (i.—County average rani: indict* (moist mineral-matt, r-frt•
B.l.u. values expressed In lite nearest hundred B.l.u.) for Illinois
coals; high volatile A—rani: index above HO; IS—ISO to 139;
C—1J0 to ISO,

When buying, please consult (ho Advertising Section.
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or splint eoal is of rare occurrence, lenses or benches of eannel or can-
but is found occasionally and par- neloid coal, particularly in northern
tieularly in eoal No. (i bed in Prank- and western Illinois.
lin and Williamson counties. Oc- Laboratory study of the (listribu-
easionally this same bed contains lion of banded ingredients in pre-

Pin. 7.—Map showing variation in percentage <>f moisture con
tent of Illinois coals.

When buying, please consult the. Advertising Section.
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pared eoal indicates that prepara
tion modifies the composition of
Illinois eoals. Commonly fusain
makes up 75 per rent or more of the
dust smaller than 200-mesh. Yit-

rain. because of its brittleness and
the type of particle it produces,
tends to concent rale in certain small
sizes. Sizes oilier Ihan those marked
by concentration of fusain and vit-
rain are rich in clarain.

Production or Illinois Coals

Illinois' share of the total U. S.
production of coal is shown graph
ically (Pips. 9 and 10). Illinois
ranks third in coal production
among the stales, being exceeded
by Pennsylvania and West Vir

ginia. Ninety-five per cent of the
coal produced in this State finds an
outlet in Illinois. Wisconsin. Min
nesota, Iowa, .Missouri, the Dakotas.
Nebraska, and Kansas. Two-thirds

of the coal produced in Illinois is
marketed in the Stale.

The quantity of coal mined by
strip mining methods in Illinois is
slowly increasing (Pig. 11). The
unusually high percentage of out
put in 1932 was due to the suspen
sion of shaft mining for several
months.

A high percentage of Illinois coal
is produced by large mines (Pig.
.12). In 1929, 74 per cent of Illinois
production was obtained from
mines having an annual output of

_ ^.^ . . . -.Jim. -

M * .

!
V

1' i
• fc*3*<A ••—...-

• 1
"v..- ;

c . 1

11 .

•-i'*~W'v •* --

IMbi*' i^^^BB •**x~~~'

?B£|f ". ' •".'«• C" J| ^L ^L - ,' .—(• •-. r • _ .
V, \ " i * ' i i'Xwfi

W^v,1
" f ' V ' -

1 1 :

iH ' -- •' /

• •

'•'"•"- c
M£*jM C" ' '.,-i •

•tmiM . ^- ft3fr>^^^^ —"""^^^^^

Fra. 8.—Block of No. 6 coal showing bands of vttrain (I-) ««</
clarain ((.').
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200,000 tons or more, whereas, in
the national coal industry the per
centage was G7.

Increased output per man per day
has brought about a decline in the
number of davs worked per vear
(Pig. 13).

Present Trends in Practice

Mining
Underground Mining.—One of

the most interest ins current devel

opments in the underground min
ing of coal in Illinois is the search
for economical means of breaking
down the coal at the face in a way
to yield a maximum amount of lump
coal. To this end cardox and airdox
are in use in some large mines, and
recent tests on hydraulic breakers
have been promising. Methods
which could be used during the
working shift are very desirable,
and further developments along

FIG. 0.—Conl production in the V. S. ami Illinois, 1914-1934.
(Data from U. S. Bureau of Mines anil Illinois Department of
Mines anil Minerals.)

When buy hip, please consult tin Advertislno Section.
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this line are expected. Most of the
coal is mined with fixed explosives.

Several new types of electrical
eoal drills have been developed to
drill holes to accommodate the va
ried types of blasting units. Some
of these are track mounted. Related
to them is a track-mounted bitch-
eutting machine which is used on
long haulage roads to cut hitches
in the ribs near the roof to serve
as supports for cross-hars. This ob

viates the necessity of using leg
pieces to support the bars.

Coal cutting is closely related to
blasting and it may surprise some
to know that, despite the introduc
tion of several new types of shear
ing and cutting machines, the pro
portion of mines undercutting their
coal and of the State's tonnage un
dercut have been declining in re
cent years. In 1934, according to
the report of the State Department

•» / -A
V s •\ ILLI NOIJ Pt

U.3.

V

RCCNTAC

TOTAL

i or

u

5

Fn;. 10.—Illinois' percentage of U. S. coal production, W14-19S4.
(Data from U. S. Bureau of Mines and Illinois Department of
Mines and Minerals.)

of Mines and Minerals, less than (it)
per cent of our shipping mines used
undercutting machines which un
dercut Tti.t) per cent of the State's
output, whereas in 192!) nearly 70
per cent of the mines used machines
to undercut more than 85 per cent
of our coal output. Part of this de
crease in proportional tonnage of
machine-cut coal is due to the in

crease in the production of strip-
mined coal (Fig. 11).

A factor which has recently been
adverse to mechanical operation has
been the arbitrary abandonment, in
some districts, of devices such as
loading machines as a temporary
make-work move. This has operated
to reduce the relative importance
of mechanical loading, for in 1931,

4 1 b 1 A 2 0 *

Via. 11.—Percentageof Illinoiseoal mined bystripping methods,
1914-19S4. (Data from Illinois Department of Mines and
Minerals,1)

When buying, please consult the Aiivcrtisin>t Section,
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nearly ball' (40.0 per eent) of our
shipping mines used mechanical
loading devices to load 61.4 per cent
of the tonnage, whereas in 1934,
less than one-third (27.!) per cent)
of the mines used such equipment
to load -18.1 per eent of the shipping-
mine tonnage. Nevertheless, a lively
interest in mechanical operation is
being displayed at the more pro
gressive mines, with the result that
in several mines, cutting, drilling,
blasting, loading, haulage, and
hoisting are virtually entirely mech
anized. This calls for an increasing
amount of technical supervision and
co-ordination.

Long faces are being used in a
few Illinois mines to facilitate the
use of mechanical-loading devices,
but roof conditions and the neces
sity of supporting the surface tend
to rest rict 1lie adopt ion of other than
the conventional room-and-pillar
method of working.

Pew significant changes are to be
noted in haulage and hoisting, al
though many mines have gone to

or are going to heavier rolling stock
and rails. Tn at least one instance,
the rails in the main-haulage track
have been welded end to end, rather
than bonded, to insure good elec
trical connections.

Strip Mining.—Tn strip mining,
the size of the stripping unit is
steadily increasing with each instal
lation, a 21-yard dipper now being
in service in western Illinois and a

still larger shovel is said to be under
construction. The present trend
toward shovels of greater dipper
capacity, made possible by the use
of strong light aluminum alloys,
will permit profitable stripping at
relatively higher ratio of cover to
thickness of coal, thus enlarging the
potential strippable coal resources.

Some strip mines have tried side-
hole drilling preparatory to blasting
the overburden, but it has not been
uniformly successful. A variety of
explosives have been used in blast
ing, some operators preferring fixed
explosives and others liquid oxygen.

•• BX E33 Wk £23 •
CLASS I- * CLASS 1-0 CLASS 2 CLASS 3 CLASS 4 CLASS 5

Kl<l. 12.—Coal output by she of minis, 1919-lSSd. (Data from
U. S. Bureau of Mines, MineralResourcesof the United States.)

Class of mine: 1A—more than 500,000 tons; IB—200,000
to 500,000 tons; 2—100,000 to 200,0(10 tons; 3—50 to 100,000
t„ns; 4—10,000 to 50,000 tons; 5—less than 10,000 tons.

When buying, please consult the Advertising Section.
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Preparation pare 40 or more different, sizes of
Coal preparation in Illinois has coal. Due to this fact mines in the
en characterized in the past Illinois coal field have long beenbeen

having superiorchiefly by the excellence of hand recognized as In
picking and screening facilities, screening facilities,
some mines being equipped to pre- Present 1rends in preparation
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Fid. 13.—Output of coal in Illinois, number of men employed,
output per man per day, and number of dai/s worked per year,
1900-1984. (Data from V. S. Bureau of Mines, Mineral Mr-
sources of the United Stales.)
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center around mechanical cleaning,
dedusting, and surface treatment
by chemicals or oils.

In regard to mechanical clean
ing, the second bituminous coal
washer in the United Slates was
erected in Illinois in 1870. Devel
opment for a number of years was
fairly rapid, and in 1008 Illinois
ranked first as compared with other
coal producing states in the total
amount of washed coal. A eonsist-

•ent increase in amount, of coal
washed in Illinois was the rule until
1917. after which year the amount
of washed coal rapidly declined
until in 1929 only 527.000 tons
were washed, out of a production
of til.ooo.ooo tons. Beginning in
1930 a revival of interest in coal
cleaning began, with at least one
new modern eoal washing plant be
ing erected yearly to the present,
time.

TABLE 0.—LOCATION, TYPE OP EQUIPMENT, AM) CAPACITY OP COAT,
CLEANING PLANTS IN ILLINOIS.

Capacity
I'lam Typeof <xvt ioim

Company Location Mine perhouri Type of Kuuiiuncni

|'„.|1 :,ii,| Zull.-r Cn:il iiikI Chance saud-llotiition cones—
Mining Co Zuiglor Shaft 1,000 Air How separators

Consolidated Coal Co ML Olive Shaft 140 American (i!)07)*t
50 Pimst rowashing plant

(li)12)t
Dcltfl Mining Co ('airier Mills Strip 400 Simon-Carves washers

Marion County Coal C Centralis Shaft ."'0 Meuziet
Midland Electric Coal C Atkinson Strip -ISO Montgomery

Vissac (Pyrite recovery)
Midland Electric Coal Co...Middle Grove Strip 000 Simon Carves

(Allen and Garcia design)
Northern Illinois Coal I'o...Coal City Strip 435 Koppers-Kheolaveiir

Pealiody Coal Co DuQuoin Shall L50 Norton washers
50 American Pneumatic tallies

(dedusting)
Pealiody Coal Co Taylorville Shaft 150 Simon Carves washers
CnitGd Electric Coal Co DuQuoin Strip 000 Koppers-Rheolnvenr

Universal Coal Washing
Co. (Pyramid Coal Co.)..Pinekneyville Strip 100 MeNally-Pittslmrg

• Illinois Experiment Station Hull. 09. pp. 82 and SO. 1913.
I Installed before last.

.Must of these plants have been been experimented with In some
of the Baum-jig type, although extent, the largest commercial in-
some Kheolaveur, Chance, and me- stallatiun being that of the Stump
chanical jig plants have been Air-Flow Cleaners at the new prep-
ereeted. Some of the new washing oration plant at Zeigler.
plants are the largest in existence Dedusting receives more and
and include all the latest improve- moreattention, both as a sizing pro-
inents in cleaning, sizing, mixing, cess only and as an adjunct to more
and transporting the coal and ref- efficient cleaning in mechanical
use (Table 6). preparation plants. Illinois oper-

Wel cleaning is practiced in most ators were among the pioneers in
of the plants. Dry cleaning has dedusting. The plant of the Chi-

When buying, please consult the Advertising Section.
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cajro. Wilmington and Franklin
Coal Company at West I-'rankfori
embodies many new and interesting
features designed by the engineers
of that company.

Surface treatment is receiving
attention al the mines. Several
preparation plants are equipped to
treat eoal of any size. Recent trends
seem lo be in favor of oil. with
various calcium chloride compounds
being used lo some extent.

Other items of importance in the
field of preparation that are receiv
ing considerable attention are the
drying of washed coal—centrifuges,
filters, and heat driers are in use;
face preparation, which includes
various interesting modifications of
methods to break the coal down
without production of excess fines;
recovery of valuable products from
the refuse from hand picking and
mechanical cleaning; utilization of
dust; and briquetting and coking.

Coking

After operation of an experi
mental plant at East St. Louis, the
Radiant Fuel Corporation erected
a battery of ten Knowles sole-tlue
ovens at West Frankfort and are at

present constructing two additional
batteries of eight ovens each at the
same place. The convenient loca
tion of the plant with reference to
the eoal permits the production of
coke soon after the mining of the
coal and it is claimed that the con
struction of the ovens makes pos
sible a rapid coking process, at the
same time avoiding too high a final
temperature which woidd cause ex
cessive shrinkage and undesirable
fingering. A satisfactory domestic
fuel coke which, because of the low
final temperature of coking has ex
cellent burning characteristics in
domestic heating furnaces, is being
produced from Illinois screenings
produced at neighboring mines. A

ready market is found for the gas
in the local gas distributing sys
tems which lie away from the trunk
lines bringing natural gas into the
State.

Current Static Researches on
Illinois Coal

By the Departments of Mining and
Metallurgical Engineering and
Chemical Engineering, University
of Illinois.

Utilization of Coal Mine Waste

An investigation is being made
concerning the feasibility of re
covering coal, pyrite. or other valu
able constituents from picking-
table, cleaning-plant refuse or
other mine wastes.

Mine Ventilation

Two studies are being carried on
in mine ventilation : (1) The resist
ance of mine timbers to the fiow of

air; and (2) a survey of the venti
lation characteristics of typical Il
linois mines.

Removal and Recovery of Waste
Products

An investigation has been in
progress for several years on the
removal of sulfur compounds from
waste gases.

By the Illinois Stale Geological
Survey in Cooperation with the
Department of Alining and Met
allurgical Engineering of the Uni
versity of Illinois.

Characteristics of the Fine Sizes
of Coal

The State Geological Survey in
cooperation with the University De
partment of Mining and Metallur
gical Engineering is carrying on an
investigation of the characteristics
of tine sizes of Illinois coal, with
particular reference lo the follow
ing: (1) The elfeet of sizing on the

When Imping, please consult lite Advertising Section.
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chemical character and heat value
of the coal, particularly on the ash
and sulfur content; (2) The general
washahility characteristics of the
screenings produced from Illinois
coal; and (II) The degree of con
centration of the handed ingredi
ents—vitrain. clarain. durain, and
I'nsain—in each of the screen sizes
and gravil v Tract ions.

THICKNES5

(INCHES)

BENCH V

10.I

BENCH IV

30.7

BENCH 111

44.S

BLUE BANO
I.B

BENCH 11

12.3

BENCH 1

7.7

TOTAL

106.0

35.9 55.5 8.6

iini!!iii;iini"iiiac

85.9 1132.8

49.0 6.9 44.1

mmwM

By the Illinois Slate Geological
Survey

Character of Ash-Making Materials

Careful systematic investigations
of Ilie minerals separable hy gravity
methods from No, 6 bed coal in
Franklin County (Fig. 14) has in
dicated that this material consists
almost entirely of the three mincr-

ASH IN BENCH

% FUSION TEMP.

F

7.1 1989°

LEGEND

SEPARABLE ASH

NON-SEPARABLE
ASH

ASH-PRODUCING

MINERALS

2376° KSSSDETRITAL CLAY
EsdSjand KAOLINITE

2569°

2080°

f.-.V.tjP TRITE

PHI CALC ITE

Flo. 14.—Results of gravity separation of minerals from No. 6
bril coal in Franklin County, Illinois.

When buying, please consult the Advertising section.
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als. pyrite. ealeite, and kaolinite.
the last partly in the form of clay.
These minerals probably make up
more than 95 per eent of the orig
inal source of the ash. The {insep
arable mineral matter is probably
essentially the same as that which
can be removed. The organically
combined mineral matter is prob
ably minute in quantity. Selective
removal of pyrite and ealeite would
tend to raise the softening temper
ature of the ash.

Effect of Coal Preparation on the
Ash-Fusion Temperature

The study of the elfect of coal
preparation on the ash fusion point
of Illinois coals is also being under
taken, using the samples of the
gravity fractions obtained in the
studies of washability characteris
tics above described.

Classification and Selection of

Illinois Coals

The recent adoption of a stand
ard for the tentative classification
of North American coals by rank
and grade has made possible the
preparation and publication of a
bulletin fXo. K2) setting forth a
method of selection of Illinois coals
by the domestic consumer on the
basis of the number of U.t.u. avail
able per unit of cost. The general
scheme of selection follows that rec
ommended several years ago by
Professor S. \Y. Parr. Included in
the same bulletin is a general com
pilation of analyses of face sam
ples of Illinois coals, and tables giv
ing mine and county average values.

Constitution of Coal

In line with similar investiga
tions in this country and abroad,
the Illinois State Geological Survey
is carrying on studies on the nature
of the plant, components of which
our coals are composed. Complete
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columnar sections of No. 6 bed coal
have been obtained in sixteen rep
resentative mines working this bed
in southern Illinois. The identifica
tion of the plant constituents is ac
complished by making thin sections,
the study of polished and etched
surfaces, and the separation of re
sistant components by maceration.
Such studies arc preliminary to
chemical investigations of the na
ture and properties of the compo
nents. Similar studies of other
North American coals are under
way at the United Slides Bureau of
Mines Experiment Station at Pitts
burgh. The general purpose of such
studies is to obtain a better under
standing of the nature of the coal
complex in terms of its constituent
components, with a view to a better
adaptation of Illinois coals to spe-
eific uses and to discovering new
uses.

Briquets without Artificial Binder
from Illinois Screenings

The Illinois Elate Geological Sur
vey has developed a process where
by Illinois coal lines may be briq-
uetted without a binder, thereby
producing a fuel in more market
able form. Tumbling tests to deter
mine the mechanical strength of
such briquets made under labora
tory conditions indicate that the
strongest briquets are produced
from the coals of relatively inter
mediate or low rank for which the
problem of disposal of the fines is
probably the most pressing. Briq
uets of sufficient stlength to with
stand ordinary handling can be pro
duced in the laboratory from any
Illinois coal. Also it has been found
that smokeless briquets may be
made by a slight modification of
this same process from Illinois coal
fines from which about lb per cent
of the very low-temperature vola
tile matter has been removed.
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Coke and Gas-making Properties

The Illinois State Geological Sur
vey has in progress an investigation
of the gas, coke, and by-product
making properties of Illinois coals
throughout the State. The condi
tions for the production of good
quality coke from Illinois eoals are
that the eoals he coked as soon as
possible after their removal from
the face and that, the coking process
be as rapid as possible. Too high
a final temperature, which Mould
cause excessive shrinkage and un
desirable fingering, should be
avoided. It is highly desirable that
the eoals be cleaned before they are
coked.

Geophysical Prospecting

Preliminary field tests with elec
trical resistivity apparatus indicate

that the presence and possibly the
depth of coal at shallow depth can
be ascertained under favorable con-

ditions, such as the parallelism of
the coal bed to the surface and the
presence of overburden differing in
electrical resistivity from that of
the coal. At least one company has
been experimenting with the meth
od as a possible means of lowering
drilling costs.

The determination and delinea
tion of areasofeoal at shallow depth
in western and central Illinois is
now being carried on. Large tracts
of such coal are being rapidly ab
sorbed by operating companies. A
recent development in the Illinois
st rip-coal industry is the entry into
Illinois of several companies for
merly operating in the Kansas-Mis-
souri-Oklahoma fields.

PROCEEDINGS OE ILLINOIS MINING INSTITUTE

FORTY-THIRD ANNUAL MEETING

FRIDAY, NOVEMBER 8, 1935

Held at Hotel Abraham Lincoln, Springfield. Illinois

MORNING SESSION

10:00 O'clock A. M.

President Sandoe: .Members and
friends, we are about to open the
Forty-third Annual .Meeting of the
Illinois Mining Institute.

It gives me pleasure to introduce
to you Hon. John W. Kapp, Jr.,
Mayor of Springfield, Illinois.

Mayor Kapp: I thank you very
much, gentlemen. Mr. President,
gentlemen of the I llinois Mining In
stitute, as Mayor of the City of
Springfield and oil behalf of its
citizens. I want to extend to you a
most cordial and sincere welcome.

It is really unnecessary for me,
by word, to tell you how proud and
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happy the City of Springfield is in
having this organization as our
guest today. In this audience 1
can see a great many of our citi
zens of Springfield, ami 1 can tell
and you can tell by the smile on
their faces that we really extend to
you a sincere welcome.

Springfield, as you gentlemen all
know, is the Capitol City of Illinois.
We have located here the Capitol
group of buildings. Briefly, I am
going to outline them to you. The
State Capitol, in which is located
all of the State Offices of the State
—I mean by that the Governor's
Office, the State Auditor's Office,
the Stale Treasurer's Office, the
Superintendent of Public Instrue-
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tion. the Secretary of State's Office,
and the various divisions. 1 am un
happy to say to you that the Stale
Legislature is not in session. I
would like to have had you gentle
men see that august body sitting, so
Iluit you could see how the laws of
the Great State of Illinois are made.
I know that some of you probably
have had that privilege, but we do
think the visitors to Springfield are
privileged in seeing the Legisla
ture in session.

Then we have the Centennial
Building, that building in which is
located the Highway Department
and the various functions of the
Highway Department, and also an
other reason 1 would like to call il
to your attention is the Hall of
Flags. In the Hall of Flags is a
flag for every military organiza
tion that ever served under the
Great State of Illinois. 1 know some
of you men had the privilege of
serving in the last War. and 1 know
you will be thrilled by seeing the
Flag under which you served.

Then the Supreme Court Build
ing, in which the final law of Illi
nois is determined.

Springfield is also rich in his
tory, gentlemen. We have located
here the home of Abraham Lincoln.
located two squares east and one
square south of this hotel. 1 know
you could spend a few hours or a
few minutes in going down and
paying that home a visit.

Then we have the reconstructed
Tomb of the Immortal Lincoln, lo
cated just north of the City. 1
would ask you to pay that Tomb a
visit, and be. 1 know, inspired by
the spirit of the Great Lincoln, that
spirit we need so much today.

Located just twenty-two miles
from Springfield is the newly con
structed city—you might say it is
a city now—of New Salem, recon
structed iis of yore, of New Salem.

1 know you men who are able to
day to turn on the electric lights
by the turn of a switch would cer
tainly be thrilled and inspired by
seeing how the pioneers of Lin
coln's day had to live.

I am very, very happy to see the
.Mining Congress or the Mining In
stitute of the State of Illinois meet
in Springfield, and I hope you se
lect Springfield as your Convention
City each year. I think Springfield
can afford to you a more interesting
and more educational problem and
sights than any other City in the
State of Illinois.

The Stiite Mining Division of the
State is always happy to cooperate
with you. The University of Illinois
and the State Geological Society
are always happy to cooperate with
men interested in the mining busi
ness.

1 myself can truly say to you that
I know some of the pitfalls, you
might say, of the mining industry,
having been engaged in that busi
ness myself.

I want to express to you gentle
men a sincere thought thai the men
who operate the Coal Industry in
the St.ite of Illinois are high class,
brave men of industry. I know of
no other industry that probably
has the hazards that the Mining In
dustry really has. You have car
ried on during this period we call
the depression bravely and nobly,
and have furnished labor to men.
and I think the State of Illinois
should do everything possible to
make the mining business of this
great State a real success.

Along that line, I would just like
to mention to you thai 1 am sin
cerely interested and 1 think every
one of you here should be sincerely
interested in helping the mining
business by seeing that a law is
passed in this State which woidd
put a lax on natural gas. I think
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and I think sincerely that natural
gas, which is a laborless fuel, cer
tainly should help us carry on in
this labor problem, and this unem
ployment problem we have in Illi
nois. I think every man in this
room should make the effort to con
tact his Senator or his Representa
tives and attempt to have the Gov
ernor include, if you will, in the
third special session of this Legisla
ture and mention in his call the

matter of being able to tax natural
gas for the sake of unemployment
and for other reasons. 1 think we
are ready for it in this State.

Ttun very, very happy to be with
yon this morning. I hope you enjoy
this Convention. I know it will be
of an educational character. 1 know
you are here for that reason. We of
Springfield want to make your visit
pleasant and I hope each and every
man in this room carries home with
him a pleasant memory of his visit
here to Springfield, and that you
will return to Springfield many,
many times.

1 thank you.
President Sandoe: Your Honor,

on behalf of the Mining Institute.
I want to thank you for your in
vitation and the courtesies we have
received in Springfield. We have
met here several years, and if in the
future we receive the same treat

ment as in the past, \ say continue
coming here.

The minutes of our meeting are
always printed in the Year Hook,
so thai you will have your oppor
tunity of receiving the minutes
when you tret your Year Hook, and
we will not read the minutes at this

time.

1 do want to caution you that the
first tiling we would like to request
is that every one attending this
meeting register. It is the only ofti-
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rial method we have of keeping
track of the attendance at meetings.
The very simple thing to do is reg
ister, and we would like to have
every one do it.

Those who are going to the foot
ball game, there are some tickets,
I think. Professor C. M. Smith has
the tickets for the football game,
and if you will see any of the offi
cers of the Institute they will be
glad to find some tickets for you.

For the dinner this evening, the
hotel will have to know about how
many there will be attending the
dinner. There are a great many
people here, and we will probably
have a capacity crowd. You can
eil her notify any of the registration
desks or the main desk, telling them
if you are going to attend.

We have the reports of the offi
cers, and as President for the last
year, there have been a great many
things we have tried to do. some
of which we succeeded in and some

we did not. AVe tried to oppose gas
coming into the State and tried to
have a lax put on gas. AVe tried to
do the things we thought the Insti
tute stood for and things we t bought
you would want us to do. The Ex
ecutive Hoard handled most of the
matters, through the Secretary,
'flic Secretary has a report, and I
would like to say before he makes
his report, and I think all the past
Presidents will bear me out in this
statement, that we have a Secretary
who is second to none. Without

Ihis Secretary T don't know what a
fellow coming into the job of Presi
dent would do. He will give you
all of the time you ask for. do any
thing you want him to do. and I
think more credit is due him than
anyone else in the Institute for the
success of the Institute.

I ask the Secretary for bis report.
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REPORT OF SECRETARY

November 8. 1935.

To the Officers and Members of the
Illinois Milling Institute:

The Institute has bad a very sat
isfactory year which is now closed
and has maintained its position in
membership and financial standing.

Our membership has increased in
a satisfactory manner, Ihe total
number of members being 575. Dur
ing the year it was called to the at
tention of the Secretary that Mr.
Thomas K. Stockett. who was the
treasurer of the Institute at its in
ception, was actively in charge of
Spring Canyon Coal Company at
•Salt Lake City, Utah. In accord
ance with the policy of the Insti
tute. .Mr. Stockett was regularly
elected an honorary member and
was so notified.

The year showed a very satisfac
tory profit, as will he noted from
the financial report to be submitted
shortly.

During the year the Inst it ute has
co-operated with many organiza
tions throughout the country in an

endeavor to improve the position
of the Bureau of .Mines and also to
secure and safeguard legislation
helpful to the coal industry.

The boat trip—as will be vouched
by those who attended—was highly
successful, and an interesting and
instructive session took place on the
boat.

During the year two of our mem
bers. Mr. W. H. Slingluffi and Mr.
(-. B. Spicer, passed on. Letters of
condolence were despatched to the
bereaved families.

I wish to express my apprecia
tion to the members, officers, and
executive board for their helpful
ness throughout the year.

Respectfully submitted.
B. E. SCHONTHAL,

Secretary.

President Sandoe: Do you want
to take any action on the report of
the Secretary.' If not. we will now
lake the report of the Auditing
Committee.

Secretary Sellouthal: The report
of the Auditing Committee is as
follows:

REPORT OF AUDITING COMMITTEE

ILLINOIS MINING INSTITUTE CASH STATEMENT

November I, 1V35

Balance in Lank November 1. 1934 $2,628.99

Total receipts 193;"): Dues, interest on bonds, yearbook, boat trip.. 4.352.19

Total $6,981.18

Total disbursements 1935: Printing, postage, telephone and
telegraph, etc.. including $72.00 for rehabilitation of Bureau
of Mines 3,500.34

Balance in Dank November 1. 1935 $3,480.84

Balance in Dank November 1. 1934 per above 2.628.99

Profit for year 1935 $ 851.85
ic/i.n biijihiti. iilid.tr consult the Advertising section.
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Life Membership Account

Balance October 31, 1935 * 206.01

The foregoing is found to be correct :
W. J. Austin.
I). II. Dkvonai.d,

.1. A. Garcia,
Auditing Committee.

Bonds Owned by Illinois Mining Institute-

One—Chicago. Burlington & Quincy Railroad Co $1,000.00
One—Missouri Pacific Railroad Co 1,000.00

One—Western Union Telegraph Co 1,000.00

Two—l'. S. Treasury Certificates. $1,000.00 each 2.000.00

President Sandoe: Are there any This resolution was offered on
questions on the report .' If not. it the boat trip, and according to the
will be tiled and received as read. By-laws must be presented at the

Under unfinished business, we meeting prior to the Annual Meet-
will have the second reading of a ">g to be adopted. 1 would like to
resolution. I will ask the Secretary offer this for adoption, if anyone
to read the resolution. will ""ike such a motion.

Secretary Scliontbal: Second President Sandoe: What is your
reading of the Amendment to Sec- pleasure,
tion 5, Article IV. Constitution and Mr. Peter Joyce (Springfield):
By-laws of the Illinois Alining In- I move the adoption of the resolu-
stitute, corrected to read as fol- tion.
lows: (Which said motion was duly
. , .. . „ . , . . seconded and unanimouslyAmendment to Section 5 of Article j((, (>(] .m(, ^ KeS((| ,,,;,,„ was
IV Constitution and By-Laws of (1),diim| ,() bfi u n &n • m() „ s ,

the Illinois Mining Institute. -idonted 1

Section 5. The Executive Board President Sandoe: Next we have
shall perform the duties specifically ,,„ ||ie Order of Business the elec-
prescribed by this constitution: it ii,m 0f officers. I will ask the Sec-
sball supervise the expenditures ,-ctary to read the report of the
and'disbursements of all money of Nominating Committee,
the Institute, and no expenditure
other than current expenses shall REPORT OF NOMIiNATING
be authorized without first having COMMITTEE
the approval of the Executive Com- Uem, ,|V Jh. gc]l01li;hal.
m.ttee; it shall act as program com-
mittee lor each meeting to deter- \r
mine what is to be published in the To the Officers and Members of the
proceedings and shall performsuch Illinois Aiming Institute :
other duties as may be referred to Gentlemen :
them by regular or special meeting In compliance with the duty as-
of the Institute. signed your Nominating Coramit-
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tee, we, the undersigned members
of said committee, hereby nominate
the following Officers to conduct
the affairs of our Institute during
the next fiscal year:

OFFICERS

President—T. J. Thomas, Chicago.
Vice President—W. •!. .Jenkins, St.

Louis.

Secretary-Treasurer—B. E. Schon-
thal, Chicago.

EXECUTIVE BOARD

W. C. Argust, Taylorville.
W. J. Austin. Chicago.
Carl II. Elsliotl. Springfield.
Charles F. Hamilton, Chicago.
John E. Jones. West Frankfort.
Dr. M. M. Leighton. I'rhana.
James McSherry, Springfield.
Fred S. Pfahler, Chicago.
C. J. Sandoe, St. Louis.
II. II. Taylor. Jr.. Chicago.
Harry A. Treadwell, Benton.
Paul Weir, Chicago.

Respectfully submitted,
Lee Haskixs.
Fred S. Wii.kev.

George C. MoFadden,
Chairman.

President Sandoe: .Members,
you have heard the report of your
Nominating Committee. What is
your pleasure'?

Mr. John A. Garcia (Auditing
Committee): 1 move that nomina
tions be closed, and that the Secre
tary be authorized to cast the bal
lot of the Institute for the nomina
tions.

(Which said motion was duly sec
onded and declared to have been

unanimously adopted.)
Secretary Sellouthal: The ballot

of the Institute is cast.

President Sandoe: And they are
elected.

Now, the reason we went through
this as fast as we did is because you
were so late getting in the room.
We do not want to pinch the pro
gram.

I am now going to turn the meet
ing over to our Past President, Mr.
I). I). Wilcox, of the Superior Coal
Company, as Chairman.

Chairman Wilcox: Gentlemen.
I appreciate this honor, but I do
say to you T think the important
thing is to get Ihrough the program,
Mr. President and Mr. Secretary,
with that introduction I will start
on this program as it is given to me.

The first address on this program
pertains to safety. I think it is
proper that comes first. I think it
is also proper that the Company be
represented which has done as much
for safety as any other concern I
know of. I do understand, how

ever, that the Program Committee
insisted this he a paper and that it
he read before it was given, so that
we would be sure that the man read
ing it would confine himself to the
language of the paper instead of
using some of the language he used
around the mine.

I want to introduce to you Mr.
Paul Ilalberslehcn. General Super
intendent of the Sahara Coal Com
pany, whose paper will be on "Sell
ing Safety."

Mr. Paul Ilalbersleben (Sahara
Coal Company) : Mr. President.
.Mr. Chairman, and Members of
the Mining Institute. 1 have raised
the question of which was the best
place to talk from, whether out in
the middle of the floor or in front
of the microphone, and if I can
make myself heard I will talk from
here.

After that rather doubtful in
troduction. I will probably hold
myself pretty closely to this type
written sheet I have here. With
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that warning, I will not divert from
eight there, and will talk carefully.

As the title indicates, this paper
will deal more with the promotional
features of the Safety Program
which have been carried out by the

Sahara Coal Company rather than
details concerning equipment and
management, which we still con
sider the foundation upon which
any successful Safety Program
must he placed.

SELLING SAFETY

By PAUL IIALREESLEBEN
General Superintendent. Sahara Coal Company, Harrisburg. Illinois

As the title indicates, this paper
will deal more with the promotional
features of the safety programs
which have been carried out by the
Sahara Coal Company rather than
details concerning equipment and
management, which we still con
sider the foundation upon which
any successful safety performance
must be placed.

Any selling or advertising cam
paign faces direct competition with
Hollywood. World's Pairs and ra
dios. We found that our bulletin
board news Hashes were a poor snb-
st it nte for Pox -Movietone news reels
or Lowell Thomas. Instead we used

bulletins drawn by one of our own
miners. The men watch those bulle

tins as much as a parent does the
work a child first brings home from
school.

I bad a chance, too. to watch the
selling of the product we produce.
1 believe they consulted a name ex
pert and are now convincing the
coal retailer that there is more cus
tomer satisfaction in shoveling Sa
hara into a furnace than if the coal
were a nameless one. We believe
that the coal miner, too, will re
spond to some similar appeal and
it was on this theory that much of
our work has been done.

During my association with the
Sahara Coal Company we have fol

lowed through a number of plans
for promoting safer mining. The
first was the installation of stations
at the various mines with men in
charge of rescue and first aid appa
ratus together with underground
safety inspectors. The presence of
a State Mine Rescue Station in the
County did not necessitate a con
tinuance of the Company equipped
stations. With their abandonment
there was greater stress laid on
safety inspection work, road clear
ances, condition of equipment, tim
bering, ventilation and other parts
of the mine management were
watched carefully by a competent
safety inspection department.
There wasno marked improvement
in our accident prevention. Acci
dents did not seem to occur, in my
opinion, directly as the hazard ex
isted. In other words, our men
were hurt as frequently in the good
top as in the bad top sections. If
a driver was hurt it was not with

a pit ear that had a bumper off but
one that was in good repair. The
first thing we did to get at this from
the other angle was to go out on a
program of 100% training for first
aid. With the assistance of the State
Department of Mines and Minerals
and the Federal Department, we
were able to train practically every
man employed by this company.
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During that period we worked tip
a general mental condition among
the miners in this County similar
to what I believe Billy Sunday and
other great evangelists attempt to
effect in the areas they go into. De
mands were made for classes every
where throughout the County.
Some of our men became proficient
as hist ructors and as zealous in t heir
work as any of the Holy Roller
preachers who frequenl this area. I
doubt if any mining community has
seen a safety revival as large in pro
portion and as intense in feeling as
existed in Saline County during the
period the first aid classes were in
session which tvas about six months

and for the year following when
our company had first aid learns in
training for a general contest. At
tempts following this to revive a
eomparalile interest in first aid
training failed. The automobile
manufacturer seems to solve this
problem with the buying public by
bringing out. new models each year.
This year he has cul down the 12-
inontli period between new models
to a shorter period in order to stim
ulate buying at more frequent in
tervals than in the past. That Mas
the thing Ave faced following our
first aid program which resulted in
our operating the properties for a
considerable period of lime includ
ing one calendar year without a
fatal accident.

The next plan Ave tried was the
payment of a bonus to the foreman
and to certain individuals in the
section whom Ave designated as
safety men and whose duly it was
to take care of safety material. Pay
ment to that section was made on
the basis of man-hours worked, lc
credit being given for each man
shift worked and $1.00 penalty for
each man Shift lost as a result of in
jury. This was done so Hie large
and small sections in I he hand load

ing mines would have an equal
chance lor the premium money. The
first aid men were changed each
month so that as many miners as
possible would participate in the
premiums. If the section failed In
pay it bonus, we paid the first aid
men a minimum of $5.00 so that if
they lost some time as a result of
the work, they would be compen
sated for it. This system had its
drawbacks mainly because it did
not reach the miner often enough
and he would not enthuse over any
system that just gave the foreman
it bonus. The two men designated
as first aid men in the section would
give good assistance and were ad
vertisers for safety hut the other
man who fell he had no chance of
ever being appointed safety man.
did not care whether his brother
miner got a bonus cheek or not. We
were becoming more and more con
vinced that the man to get to was
the miner himself. We also felt we
hail to deal with him, not as an in
dividual but as a group. The great
est possible reward to the individ
ual miner for his safe working is his
freedom from injury, good health
and the ability to work. Compared
to that, any bonus that could he of
fered by the coal company is insig
nificant. However, if Ave could make
the good, careful miner look after
the careless man, I believed we
Mould help solve our problem. Dur
ing the summer of 1934 our accident
experience Avas not good. One mine
worked one month with one lost
time accident and then the next
month they had a series of serious
accidents. August was a period of
high cost in accidents. It was then
we decided to go direct to each
miner with prizes. The hand load
ing mines seemed to lend themselves
easily to a division in various sec-
lions and the first pay period the
sections as designated where no lost
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time injuries occurred, each man
was given a 12 lb. bag of flour. The
flour was put Up in clofh sacks and
we bad printed on the hack this slo
gan : "Safety pays in many ways."
The distribution of flour was made
on pay clays at the mine to those
groups of men where there had been
no lost time accidents. The second
pay period in September we gave
to those sections which had oper
ated two pay periods without lost
time accident, a 24 lb. sack of flour.
If. during the first half of Septem
ber, a group had been knocked out
through a lost time injury, they
were still eligible in the second pay
period to compete for the 12 lb. sack
of flour but not the 24 lb. The
chart shows strikingly what hap
pened to the compensation cost in
September. With the experience of
the automobile manufacturer still
in mind, we followed the same plan
for the next three pay periods, al
tering the prizes. The first half of
October we gave a 4 lb. pail of lard.
For the second half of October, if
the section bad operated two pay
periods without a lost time accident,
they were given an 8 II). pail of lard.
Then at the first half of November
if they bad operated a third pay pe
riod without a lost time accident
they were given a small ham.

There were a number of direct, re
sults from this program. Each man
knew that within bis group, whether
or not he got a pail of lard depended
not only on bis own ability to con
tinue working but on thai of all of
the other men in the group. The
novelty of a coal company giving
the miners something for nothing
seemed to appeal and everybody
was out to get what he could from
the company. The haulage men be
gan to enforce certain practices
which the company could only make
effective through the discharge
threat. Instead of talking safety as

safety they talked flour, biscuits,
and everything that, flour meant to
them. The same was true of the
lard. Every man not only wanted
his first pail of lard but be wanted
to get that ham. The result for the
five pay periods was that the acci
dent cost plus the cost of all the
flour, lard and meat given away was
just slightly below that cost which
we consider a fair one at our prop
erties based on past experience. The
fallacy of the program was that
some serious accident or accidents
in one section, while eliminating
that particular section, might still
run the cost out. of reason because
of the great number of men who
would draw the prizes and yet the
company be responsible in the case
where the men were injured. To. in
a measure, get away from that pos
sibility and also to ebange the pro
gram again, we offered lottery tick
ets to extend to the period of April
1st. Each pay period a certain num
ber of dinner buckets with the
"Safety pays in many ways" slo
gan on them together with the Sa
hara shield, and safety shoes were
distributed to sections by lot. In
other words, if sections went
through a pay period without a lost
time accident, each man received
one of the prize tickets. Then a cer
tain number of sboes and buckets
were distributed to that section
through the drawing of these num
bers. All of the tickets were kept
to apply on grand prizes to be dis
tributed after April 1st. To carry
out the idea used in the flour and
lard of making the prize more de
sirable, for consecutive periods
without any lost time accident we
gave each man in the section two
tickets if it was their second con
secutive pay period without a lost
time accident, three if it was the
third pay period, etc. This did not
help them any on the number of
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shoes and dinner pails allocated per
pay period to their group but it
would help them on the grand prize.
The results from this prize system
did not stand out as sharply as those
in the ease of the (lour and lard. It
may have been that we had certain
expensive injuries which did not
occur during the (lour and lard
period which made the cost go up
or the feeling that a man has, that
be can buy a ticket on an automobile
drawing for a dime any time or by
adding a few dimes together get a
chance on one of the Derby lotter
ies. It may be that if we had started
with the prize drawings first, it
would have been more effective
than by following the direct prize
system.

There are several angles to acci
dent prevention that I do not grasp.
We operated one mine nine years
without a fatal accident. Then there

were four fatal accidents at that
mine in less than two months. .1 do
know that if everybody is talking
safety, accidents are reduced sharp
ly. I do not care how they talk it.
whether in terms of flour or lard or
getting something from a company
for nothing, just as long as they
talk. Our problem has been to get
the men enthused over some such
program to the point where they
will act as their brothers* keeper.
The man *s individual safety he feels
is his own business and often re
sents company interference with
practices which the company feels
are unsafe. Yet he will accept from
other miners a suggest ion regarding
those practices. I believe any safety
appeal to be effective must be con
stantly changed.

We, fortunately, have a young
man at the mines who draws bulle
tins for us. The fact that he is one
of our miners makes the men look
at the bulletins. Then the fact that
the bulletins deal directly with our

When bnpinff, please eons

type1of equipment, our men and our
problems is a distinct advantage
in that we are not competing with
commercial bulletins but are recog
nizing one of their own men.

The one bulletin causing the
greatest comment was a listing of
the men killed in the mines for a
period prior to 1929. Our aim then
was to operate t hat entire year with
out a fatal accident. This we did as
a direct result of the first aid schools
and the general safety campaign.
We have displayed x-rays of inju
ries more from the novel nature of
the exhibit rather than because of

any educational advantages from
Ihem. Our safety shoes have avert
ed a lot of injuries and are worn
ipiite generally. We have had very
indifferent success with the hard
boiled hats. Our men oppose them
on the theory that they are the first
Step to "bug lights."

We have found that our men will
set timbers belter and with less ef
fort on the pari of the management
through the use of the wedge cap
pieces. These have been adopted.

We have never used a public ad
dress system but 1 believe that a
program given by some of the
miners would put over the idea of
safety in much the same way as the
bulletins made by our local miner.

Our greatest success with acci
dent prevention was in the period
of first aid training and the prize
distribution of last year. We were
successful in these two instances
because every man was reached by
the company and it was to his bene
fit to see that his fellow workman
was a safe workman.

» » *

Chairman Wilcox: Now, this
paper is worthy of a lot of comment.
It is worthy because it is a practi
cal paper, telling of the practical
side of accident prevention. At this
time it is open for comment and
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/ L L IN 01 8 M I .V / X (i I S 8 TI T (: T E 10!)

suggestion and also experiences
from some of the rest of you. I
would like to see who would like to
talk about it first. Mr. Herbert, of
the United states Bureau of Mines.
I would like to hear what you have
to say.

Mr. Ohas. Herbert. (United
States Bureau of Mines): I think
Mr. Halbersleben is to be congrat
ulated on his papei-. because it is
a practical paper. His experience
on the first day is similar to the
experience of our operations in
other districts. It is a means of get
ting the men to a point of safety-
mindedness. and that is what we
have got to do. Men as a rule—the
human being is not safety-minded
naturally. You have got to induce
that. You must bring it about.
Any method that will get the men
to talking along safety lines is the
line of procedure you have to pur
sue.

We have found in addition to
the first aid training—Mr. Halbers
leben touched on that indirectly.
You get some scheme working thai
will get the men themselves to take
part in it. We have seen the safety
associations here and there taking
an active part. It. helps to bring
about safety-consciousness on the
part of the men. The men discuss
the causes of accidents and what
they might do to prevent them. We
have found that to be very helpful.

You have got to keep everlast
ingly hammering at the men. and
that is one of the functions of the
supervising office. Supervising offi
cers themselves must first be sold
on safety. Oftentimes they are not.
thoroughly. They are interested
mostly in getting out coal and not
particularly in safety. That is one
of the first things we have got to
do, we must educate the supervis
ing officers so that they in turn can
pass the information on to the men.

when buying, a'''"'-"' ''"a--*"

As we know, most of our acci
dents happening are not through
dangerous conditions in the mine
so much as through dangerous
practices of individuals, and that
is the thing that has got to be over
come, if we can. 1 think that is
where the supervising officer plays
the important part, to recognize
these dangerous practices and elim
inate them before the injury occurs.

Statistics show that the accidents
in which no injury occurs are re
peated approximately ten times be
fore someone is injured in a simi
lar accident under similar circum
stances. Supervising officers must
learn to visualize the injuries in
these no-injury accidents, recognize
them and eliminate these no-injury
accidents, because by so doing they
will naturally eliminate the cause
of accidents.

I thank you.
Chairman Wilcox: Our own

State Department is also interested
and helps in the prevention of ac
cidents. I wonder if there is some
one here from the State Depart
ment of Mines and Minerals who
will give us their version of it.' I
do not see any of their inspectors.
.Mr. Starks? 'i thought I saw Mr.
Starks there a moment ago. Isn't
he here?

A eouple of years ago. or possibly
more, about that time. T ran into an
officer of the then State Depart
ment, ran into him in the late un
fortunate and deplorable case at
Moweaqua. His work there left a
lasting impression with me. I am
certain he is one fellow that the
mining industry and the State will
never forget. 1 would like to hear
from Pete Joyce as to this.

Mr. Peter Joyce (Springfield) :
Mr. Chairman and fellow members.
I haven't much to add to what has
been brought out in the paper, only
to say that the Sahara Coal Com-
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pany has been in the front, all the
time in accident prevention. They
have pioneered along that line.

With reference to wind lias been
said by Charley Herbert. I think
that is the crux of the whole situ
ation. You have to have the super
vising authorities at the mine thor
oughly sold on "Safety First."
The average miner wants to look
up to somebody who knows more
about safety that be does himself
before be will take it to heart. I
think the only thing that can be
done is to take the splendid work
of the Department of Mines and
Minerals and the United States Bu
reau of Mines, together with that
of the eoal companies, as safety
measures, and have the men them
selves express themselves as to what
could be accomplished in order to
eliminate these horrible accidents.

I think it is a crying shame that
more progress has not been made. 1
think it is due to the indifference of
some of the Coal Companies them
selves. The Departments I have
mentioned break their necks in or
der to go down and organize classes,
and T am sorry to say from per
sonal experience that cooperation
is absent on many occasions. It is
a pretty hard thing to go into a coal
town and inculcate these safety-
first ideas among the rank and file
of the miners unless the fellows on
top are thoroughly sold themselves.
1 think it is a dollar-and-cenls prop
osition and pays better dividends
than anything around the mines.

With those few remarks. I will
sit down.

Chairman Wilcox: Thank you.
Pete. I know you folks will bear
with me if 1 stop for a moment on
a personal idea. I want, to eall upon
a man here who typifies to me this
Institute from its beginning, a man
who for many years has been closely
connected with the mining indus

try. As I remember, be is one of
the original members of the first In
stitute, and that is .Mr. W. I). Ryan.

Mr. W. D. Ryan (Arbitrator Coal
Operator's Ass'n) : Mr. Chairman.
1 thank you. I did not expect to
be called upon here today.

1 am very much pleased to have
had the opportunity to be with you
and to hear this splendid paper
presented to you this morning. At
the time that campaign started, un
der the auspices of the coal com
pany represented by our friend who
read the paper, 1 spent a few days
in Ilarrisburg and had the pleas
ure of addressing seven first aid
classes in one evening while the
campaign was on.

Mr. Herbert lias set forth to you
my ideas on this work. Of course,
you know I am not with the Bureau
of Mines any longer. Put let. that
be as it may, I am still with you,
and happened to drop into an
other position on the first of .Janu
ary. I feel the mine workers and
some of the operators of the State—
I have got them now where 1 want
them. They have to do what I tell
them. It has been so far a rather
pleasing experience for me. I find
my present position as an arbitra
tor not a hard one, for 1 think I
understand the contract as well as
any of them. I find paragraphs and
sections in that contract I helped
to write thirty-seven years ago.

I regret very much that Ihe safety
movement so well established in this
and other States has recently fallen
by the wayside. I think if there is
any one proposition connected with
the mining industry that should be
kept in the forefront it is the ques
tion of accident prevention. It is re
grettable that interest lagged when
the depression came on. at a time
when more interest had been taken.

I notice that in some places acci
dents have increased. I want to
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urge upon this Convention this
morning that, while I am in no way
now connected with this movement,
my heart is still with it and wher
ever I go, it' 1 have an opportunity
I am going to help boost it along
and keep it alive.

I have said on many occasions,
Mr. Chairman, that the miners can
not carry on a successful safety
campaign by themselves. The oper
ators cannot carry on themselves.
Your State Department of .Mines
and .Minerals, work as hard as they
may, cannot make it a success. The
United States Bureau of Alines
alone cannot accomplish very much,
hut all four units working together
as they should he working and
should continue working can ac
complish a great deal.

I do not know that I care to say
anything further. I am more than
pleased to be here, and I am going
to attend as many of your sessions
as I can. I wish you the very high
est measure of success.

Accidents can he prevented in
coal mines. That, has been fully
demonstrated. I recall—I guess I
can't stop—I recall attending a
meeting out in Rock Springs, Wy
oming, under the auspices of the
Union Pacific Coal Company. In
fact, I was out there for fourteen
consecutive years, helping to con
duct a first aid contest that the com
pany is still putting on every year,
and I called their attention to a pa
per written by a representative of
the Bureau of Mines some twelve or
fourteen years ago—I think about
twelve years ago. in which he staled
beyond any question that the
Rocky Mountain Slates. .Montana.
Wyoming. Utah, Colorado and New
Mexico, had the highest accident
rate of any coal producing section
in this country except the anthra
cite region, the highest rate in the
States.

A few years ago. while out there
at one of their annual meetings.
Mr. Ed Denny, of the Bureau of
.Mines, presented a certificate to the
Company showing that the mines
in Southern Wyoming had about
the lowest accident rate of any firm
in the United Stales, reduced from
the highest to the lowest by all the
four units I mentioned a moment

ago working together for accident
prevention.

If it can he done in that State,
my friends, it can and should he
done in Illinois. I sincerely trust
every man here will when he leaves
this meeting today go home and
take Mr. Herbert's advice and he
safely-minded from now on.

I thank you.
Chairman Wilcox: Thank you.

.Mr. Ryan.
Cp in our pari of Ihe country, in

the mining industry we have some
companies that helieve in and prac
tice accident prevention. Person
ally. I would appreciate a few re
marks from Mr. Argnst. Tie knows
about their system.

Mr. W. C. Argnst (Division Su
perintendent. Peahody Coal Com
pany. Taylorville >\ Mr. Chairman.
I feel Air. Ryan and other speakers
very well covered it. Accidents
can he prevented, and there must
he cooperation from all parties
connected with the mining industry
in the various branches and with

the employes themselves.
Chairman Wilcox: Is there

someone here who has something
lo add' There are plenty of you
fellows here whom I know have had

experience and could add to the
wealth of experience that this In
stitute has collected.

Air. D. W. Jones (Superintend
ent Yalier Coal Company) : I want
lo ask Air. llalherslehen to compare
the lottery system of giving safety
awards and the individual award.

When buylntl. please consult the Advertising Section.



112 /' B 0 C E E I) I X (1 8 0 F T11 E

whether tliey can make any changes
or improvements from what they
have learned.

Mr. Halbcrslcben : In answer to
your question, I believeif you want
to adopt the lottery system il will
work out all right, lint as I pointed
out the lottery system has some dis
advantages because the Elks Lodge
and others offer automobiles on a
lottery basis. They sell these tick
ets for a dime and he does not fig
ure how many tickets will be put
out by that Elks Lodge, but feels
that is a dime proposition. That is
one disadvantage to a lottery sys
tem. That which goes into the home
has a double-barreled advantage,
for you do get the family and the
housewife and the child into the
safety end of it. Mark your con
tainers so that the containers will
carry the safety message. 1 do not
believe it is so much the inherent
value of the article. A twelve-
pound sack of flour is not very large

and does not represent very much
money at the time it is given. Hut
they were taken home, and I be
lieve, too, from the side of it, the
taking home of something that links
the entire household with the
safety of the man of the house in
the mine, that helps.

Chairman Wilcox : Has anyone
else any question he would like to
ask Mr. Halherslehen? We will go
on to the next paper.

The next is a paper entitled
"General Conversion Equipment
for Mine Use," by Mr. B. R. Con
ned. Industrial Engineer, General
Electric Company, Schenectady,
X. V. Mr. Conned.

-Mr. P.. R. Conned (Industrial
Engineer. General Electric Com
pany) : Mr. Chairman, and mem
bers of the Institute, at the present
time there are three types of Con
version Equipment applicable to
mine service.

GENERAL CONVERSION EQUIPMENT
FOR MINE USE

By P.. R. COXNELL
Industrial Engineering Department, General Electric Co.,

Schenectady. X. Y.

There are three types of conver
sion equipment at present appli
cable to mining service. These are :

Synchronous Converters.
Motor Generator Sets (usually

of the synchronous type).
Mercury Arc Rectifiers.

The first two of these have been
in use for many years and their
characteristics are. therefore, well
known. The design of this type,
however, is being studied constantly
for new and improved mechanical

and electrical construction to im
prove the general operating char
acteristics of the apparatus. Among
the recent developments in this type
of equipment are two which will be
briefly described. The rectifier
equipment, being of a newer class,
will be described more fully later.

One of these recent developments
for underground sub-stations is that
of the portable equipment. With
this, the motor generator set or con
verter and its transformer and
switching equipment are mounted
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on separate trucks which are self-
supporting and allow the apparatus
to be readily transported about the
mine on the standard mine tracks.

This type of equipment can he
made in dimensions to eont'orm to
the requirements of the ordinary
mine. Special interconnecting main
and control cables and connectors
are furnished to provide for readily

connecting and disconnecting the
separate trucks. This portable fea
ture is an important item for mine
owners who expect to expand their
workings and desire to buy equip
ment that is readily moved to any
point to which the load center may
he changed in the future.

figures Xos. 1 and 2 show a port
able set and swilehgear equipment.

Fi<;. No. 1—Portable Mining Set <>» Self-supporting Base. /"" Km,—275 Volts D.C.—
4000 Volts .i.e. :,4 in. Overall height log of rail to log of set.

Another development which will
he of particular interest to the
.Mining Industry is that of a new
cooling and insulating liquid for
transformers, for many years, the
electrical industry has recognized
the desirability of a cooling and in
sulating liquid for transformers
which would have the desirable
characteristics of mineral oil bul
with the additional properties of
being non-inliammable and non-ex
plosive. After several years of re
search this goal has now been
readied through the development
of such a liquid called Pyranol and
of Pyranol transformers designed
and built to utilize ibis liquid.

There are two ways of making a
transformer installation. One is to
use transformers having oil as a
cooling and insulating liquid and
to observe the necessary limitations
as to location as well as take pro-
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tective measures required to make
the filial installation as safe as pos
sible. The other method is the use
of Pyranol transformers, whereby
the requirement of safety can be
met effectively, and usually with
material simplification in the in
stallation and with reduced initial
and operating cost. The 19$ re
vision of the National Electrical
(.'ode permits the installation of
Pyranol trans formers indoors with
many restrictions applying to oil-
insulated transformer installations
eliminated.

Pyranol transformers can be Sup
plied for conversion equipment and
for general power or auxiliary serv
ice. Since 1932 more than 250 units
totalling over 46,000 kv-a in sizes
from 5 kv-a to 5,000 kv-a have been
sold and are giving excellent service.

The third type of conversion
equipment, that is. the mercury arc
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rectifier, is perhaps not so well
known to the mining industry as
the two types previously mentioned
and will, therefore, he descrihed
more in detail. Up to the present
time the rectifier has not been used
very extensively in mining work,
probably because very little new
apparatus has been purchased in
the past few years and perhaps on
account of the feeling that it has
not been perfected to a point where
it would give the service required
under mining conditions or for the
reason of a lack of information con
cerning the characteristics of the
rectifier itself. Therefore, a brief

description of the metal tank mer
cury arc rectifier with its general
characteristics, advantages, limita
tions and its position regarding
present applications to other indus
tries may be of interest.

The development of the steel-
tank mercury-arc rectifier for
changing alternating current into
direct current has now progressed
to such an extent as regards per
formance, life, efficiency, reliabil
ity, etc., that it can be seriously
considered where conversion equip
ment is needed. This is shown by
the fact that the General Electric
Company alone has in successful
operation or on order, approxi
mately 312,000 kw. capacity in the
United States and Canada. A large
majority of this is used in railway
service at various voltages from 600
to 0.000 volts, but several equip
ments are also in use in industrial
service, some at 250 and some at 600
volts d-c.

The fundamental valve charac
teristics of mercury vapor makes
possible the rectifier as it is used
today. The mercury vapor allows

Pio. No. 2—Side View of Portable Swiichgear Equipment. Pull Voltage Starting-
i.io A'ir.—.-?.; Volt Set.
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current to flow in only one direc
tion when voltage is applied and
aets as a definite cheek valve to the
flow of current in the opposite di
rection. It is. therefore, possible to
rectify or convert alternating cur
rent to continuous current by means
of this device when the proper
transformer connections are used
with a sufficient number of anodes
to give a smooth voltage and cur
rent output.

The metal-tank mercury-pool rec
tifier consists essentially of a vac
uum tank, a common cathode in the
base and a number of anodes, de
pending on the transformer con
nection, in the cover with a suit
able cooling and exhaust system.
The cathode forms the positive side
of the d-C. system and neutral point
of the transformer equipment forms
the negative side.

The vacuum system consists of
a condensation vacuum pump to
maintain a vacuum of approxi
mately .3 to .01 microns in the
vacuum chamber and exhausts
into a receiver tank. A motor-
operated rotary pump is also sup
plied which may he arranged to
operate continuously or intermit
tently and is connected so as to keep
the receiver tank at the proper
pressure. -Maintaining of the proper
vacuum in the rectifier tank is es
sential to the successful operation
of the rectifier and. therefore, an
efficient and reliable vacuum system
is necessary and it is also necessary
to have a tank as near vacuum tight
as possible which is obtained by
careful construction and tight
.joints at all points, where a joint
may he necessary.

Figures Xos. 3 and 4 show an
external view and cross section of
a typical low voltage rectifier.

It. is necessary to supply cooling
water to the vacuum tank and the
condensation pump and that this

water he of a proper characteristic
so that it will not find or corrode
the cooling passages of the rectifier
and pump. In the past, it was often
the practice to supply cooling sys
tems from tap water, that is. water
which is taken from a supply sys
tem to the rectifier and returned
into a discharge line of some type.
As the water available in a number
of locations is not suitable for cool
ing direct, the present practice is

I'm. No. :t—External View of typical
Low Voltage Heclifier Tonls

with Auxiliaries.

to furnish a watcr-to-watcr heat
exchanger where water is available.
With this method a heat exchanger
of the lube type is furnished and
the tap water is passed through this
similar to the arrangement used on
a generator ail- cooler. The cooler
may he readily cleaned. A closed
circulation system of the cooling
medium between the cooler itself

and the rectifier tank and pump is
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maintained. 1 bis requires a rela
tively small amount of water and
is treated with a chemical SO as to
reduce corrosion to a minimum and

with this method, cleaning of the
tanks, etc.. has been found neces
sary only at very long intervals
and results in a much Longer life
of the metal parts.

When cooling water is not avail
able, its might he the ease in a num
ber of mines, a water-to-air cooling

• I

i

- •'. :

.

system may he supplied. With this
method, the circulation system be
tween the rectifier and the cooler is
similar to the water-to-water heat
exchanger but air is used as a cool
ing medium on the cooler itself.
This is furnished by a motor driven
fan somewhat similar to an automo
bile cooling system.

A rectifier has a number of fea
tures which are an advantage over
rotating apparatus and some which

^

•. •

. . .

_

Via. No. 4—Vertical Section «/' tapical Rectifier Tank showing arrangement of parts.
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may or may not be. depending on
the individual installation.

A rectifier lias an advantage of
being a static machine with no large
rotating parts, is practically noise
less in operation, and will readily
withstand the overloads met witli

in mining service. It has no com
mutator or hearings that require
maintenance, and no brushes to be
periodically replaced as in the case
of rotating machines. There is no
external sparking or arcing which
might he an objectionable feature
ill mine service. The rectifier tank

itself, is lighter in weight than cor
respondingly rated rotating appa
ratus, and therefore, does not re

quire special foundations or heavy
equipment for handling. It hashing
life and is simple to operate and
control. The control may be of the
manual or automatic type. Recli-
liers can also he furnished of the

portable type if required.
While this feature may not be so

important for mining service, a rec
tifier can he furnished with what is
called grid control or thyratron ac
tion, that is. the d-c. voltage output
can he controlled by the use of in
ternal grids. This is used where
variable d-c. voltage is required and
can he used to furnish compound
ing to take care of line variation,
or to give a Hal voltage curve on
the rectifier. When grid control is
desired, it will require some addi
tional auxiliary equipment and may
cause a very slight decrease in effi
ciency. It also affects the |iower fac
tor which will be reduced from the

standard value by approximately
the same percentage as the voltage
is reduced below normal rating.

Rotating types of conversion
equipment with a commutator
were subject to (lashovers. which
condition has been materially im
proved in the present day machines.

When buying, please cons

Rectifiers are also subject to a
somewhat similar phenomenon
called an arc back, which is essen
tially a short circuit between anodes
or between an anode and a cathode
spot.

This takes place inside the tank
and it is therefore difficult to deter
mine the exact causes, but manu
facturers have continually im
proved their design so that are
backs have now been reduced to a
point where they need not be con
sidered a serious matter in the ap
plication of rectifiers. Some recti
fiers have a record of a year or more
of operation with only a minor num
ber of arc backs; in one case, only

Fin. N'o. 5—Main Anode Section showing
Mycalex seal. Anode "Baffle nnil

Grid Parts.
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Fig Xo. G—Main Anode and
Mycalex Seal.

one for a year on a 6500 kw. unit.
The ordinary are hack does not
cause damage to the rectifier itself
but causes the circuit breakers to
open, as in case of overloads, and
this extinguishes the arc.

A proper cooling system and a
tight vacuum system assist to a
large degree in eliminating arc
backs. Therefore, a construction
that eliminates all joints possible
and that insures a vacuum tight
joint where necessary tends to re
duce arc backs. The anodes are in
sulated from the tank, the insula
tor also noting as a vacuum joint.
This insulation consists of a special
moulded material known as .Myca
lex, having high dielectric anil me
chanical strength. Tin nst ruc
tion is shown in Figures Nos. 5 and
6. In the design shown in Figures
Nos. 3 to 6, the extension collar of
the main, starting and holding
anodes, are all solidly welded to the
removable cover, and joints where

When buying, pleate consult

requited, are all made with a care
ful machine fit and aluminum seals.
This type of construction reduces
the leakage of air over that ob
tained with the removable clamped
type and is considered a distinct
advance in the art.

A more detailed comparison of
certain items for the three types of
equipment may be of interest. This
is based on the ratings usually sup
plied for mining service and may
vary somewhat for other ratings.

Floor Space:

The total floor space occupied by
the three types of equipment, in
cluding transformers and necessary
auxiliaries, is lowest for the motor
generator set witb the synchronous
converter next and the rectifier
slightly higher. The space for the
rectifier equipment is divided be
tween the rectifier tank, ifs trans
formers and any cooling equipment
that may be required. The rectifier
lank, itself, requires appreciably
less space than the motor generator
set or synchronous converter.

Weight:

The total weights of the three
types of equipment are approxi
mately the same, depending some
what on the type of cooling equip-

PlO. Xo. 7—Cathode Assembly showing
Insulator and Quart: Jlinys.
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incut, lint the weiglll of the rectifier
itself, which would determine the
main foundation, is considerably
less than that of a motor generator
set or a converter. The weight for
transporting can be cut down by
removal of the water from the recti
fier cooling circuit.

Maintenance:

Maintenance on motor generator
and synchronous converter equip-
nient is fairly well known for gen
eral mining service and in general
will be higher for converters oil
account of this equipment having
both a-c. and d-c. brushes to main

tain.

Reliable figures on maintenance
of rectifiers are difficult to obtain

on the up-to-date type of rectifier
which shows a considerable im
provement over the older designs.
Complete figures are not available
at the present time, but data avail
able indicates that it will not he

more than for rotating equipment,
and should he considerably less.

Efficiency:

The efficiency of a rectifier equip
ment will be higher at all loads
than that of a motor generator set
with a considerable improvement
at light loads. The efficiency curves
of a synchronous converter and a
rectifier cross at about the :Y\ load
point. Above this point the con
verter shows ;m advantage, while
at light loads the rectifier has an
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appreciable advantage. This high
part load efficiency is of particular
importance to mining installations
in which the conversion apparatus
is operated at light load for con
siderable periods. This may result
in an overall or all day efficiency,
that is considerably higher for the
rectifier equipment than with rotat
ing apparatus even though the ro
tating apparatus may have better
efficiency at or near the full load
ratings. Figure No. 8 shows the
comparison of efficiency for these
three types of equipment on a 000
kw. rating.

Efficiency of the rectifier is
mainly dependent upon what is
known as the are drop, or the volt
age across the anodes to cathode.
This is the main loss; there are
other smaller losses such as the vac
uum pump, anode heaters and aux
iliary transformers and the main
transformer loss.

The are drop is dependent on the
distance from anode to cathode and
area of the enclosing tank for the

passage of the are stream. Manu
facturers of rectifiers are contin
ually endeavoring to lower the are
drop which would increase the effi
ciency, particularly for the lower
voltage tanks and it is quite possi
ble that considerable improvements
can be made in this in the near fu
ture. The arc drop is very largely
independent of the voltage of the
rectifier so that the are drop for a
250 volt and a 500 volt rectifier
would he approximately the same
for the same current and. therefore,
the efficiency for a 500 volt equip
ment would be higher than that of
a 250 volt equipment. Considera
tion should therefore be given i«>
the use of higher voltages when pos-
sihle, if increased efficiency is de
sired.

Power Factor Corrective
Capacity:

It is usual to operate a synchro
nous converter with a field setting
t<> give unity power factor near lull
lead so that it has small corrective

I'm. No. !>—G500 Kw.—10,000 .Imp. Bcotifier Consisting «{ two SS50 Kw.—GoO Voll
Tools in Electrolytic Hydrogen Service.

When buying, please consult in,- Advertising Section.
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capacity. Motor generator sets are
usually ordered with a rating at 0.8
leading power factor, and therefore
have considerable corrective capac
ity. The power factor of the ordi
nary rectifier equipment without
grid control will be approximately
95% lagging. Tbe rectifier itself
does not have corrective capacity,
but as it operates so near to unity,
it will not noticeably affect the
power factor of the ordinary sys
tem.

It is evident from the foregoing
brief review of the characteristics
of the metal tank mercury pool rec
tifier that it. has advantages which
should he seriously considered
where conversion apparatus is re
quired.

& 5S S

Chairman Wilcox: Thank you.
Mr. Council. There isn't any use of
my trying to pretend or put over
the idea I could ask Mr. Council
any very intelligent question. In
fact, at times there I had the idea
1 was back in the House of Magic.
I would like to see what Carl Lee
has to say. Where is Carl ?

Mr. Carl Lee (Chief Electrical
Engineer. Peabody Coal Com
pany) : Mr. Chairman and gentle
men, those of you who have slaved
here evidently have some interest in
Ibis subject, and I think with this
presentation we have an excellent
opportunity to get some new ideas
of conversion equipment.

T might say in my observation
the manufacturers in years gone by
have tried to adapt the so-called in
dustrial equipment to mining serv
ice, and in my opinion there have
been a lot of mistakes made in thai.
For example, on the rotating
apparatus, we have difficulty in get
ting it into the mine. This is on ac
count of clearance. The slide show
ing the set fifty-two inches high

When buyinft. please consult Ihe Ailvrrtislng Section.

shews an improvement along that
line.

(inly occasionally—recently we
had occasion lo set in an emergency
set, -t()0 K.W. set. the same as shown
except that it is a nine R.P.M. set.
and it was impossible to get that
set complete and into the station
assembled on a truck. We had sixty-
live inches height, and in order to
get it in we put it on a sled, a steel
plate, and dragged it in. It weighs
about eleven tons, and I think we
used about thirty tons of locomo
tive to pull il in. and slid it about
a mile and a ball' over the rails.

(In switchboards, for example,
most switchboards manufactured
are somewhere around ninety inch
es high. Very few of them have a
natural height of ninety inches in
the coal seam.

The industrial equipment has
been designed, apparently, for loca
tions where floor space is a pre
mium and height is the thing they
have lo spare. They build with that
idea, and put in equipment ninety
inches high. In a coal mine floor
space is not so much a point, but
height is often a very serious prob
lem.

Take the transformer for the ro
tary converter, eighty-four or
ninety inches high. You have to
take the oil out. lay it on its side,
lake it inside and reset the trans
former, and all of it exposed to the
moisture, with the result you have
some possible damage to your equip
ment.

Another point in design, manu
facturers of most of the industrial
equipment design it for use in at
mosphere which is normal, you
might say. In the coal mine, inside,
or where there are dumps, we have
some corrosive steam or gas. The
mine Liases themselves may be
slijrhtlv corrosive, and added with
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that the powder smoke ot" various
kinds where powder is permissible
and other explosives add something
to the atmosphere which causes a
lot of grief. Copper contacts cor
rode, and oftentimes other small
contacts will cause complete failure
of automatic equipment, for exam
ple.

This presentation of the mercury
rectifying is a very interesting:
thing, and as I say I think it is an
excellent opportunity to get some
first-hand informal ion.

If the manufacturers are in a po
sition to design these sels for mine
use—when 1 say thai I mean port
able equipment with suitable height
limitations so that, we can put them
on a truck and roll them in and

put them in service, it is worthy of
notice. Most of the operators in
this State of the larger mines will
be interested, for we are reaching
the point, and 1 believe the ten
dency will be more toward the larg
er and heavier load in the mechan
ical mine, particularly at remote
distances which means wherever a
sub-station is in service—we have
the possibility of that sub-station
going down and spare portable
units would be a very, very desir
able thing. If you lose .your souree
of D.C. supply, the section is down,
and substantially that means that
the mine cannot operate profitably.
That is. on a reduced load.

Just a few other small points di
rectly on this paper. Our particu
lar company has for a number of
years used clamp type terminals.
We have found those very desir
able and vi'vv satisfactory as com
pared to solder and bolt or plug
connectors. Plug connectors are all
right at the start, but most of them
somehow do not have sufficient
pressure on them or sufficient pres
sure to prevent corrosion.

When but/inn, please consn

These p y r o n o I transformers
bring out a point interesting as
compared to the first paper pre
sented this morning, namely Safety.
We do have a potential hazard in
the mine when oil-tilled transform

ers are used, fortunately, there
have been very few cases of those
being struck' by lightning or the
tank destroyed and fire starting.
When you have that happen you
have a real fire.

The pyronol transformer hereto
fore has been considered more ex
pensive than oil-tilled transformers.
I can sec no reason why the cost of
those might not be reduced by pro
ducers. In connection with this
transformer, when we get those de
signed with a minimum height, or
rather than a transformer ninety
inches high we get one on the trucks
forty inches or less in the mines,
that will fit in the picture very
nicely.

These curves shown for 275 volt
equipment, while Mr. Connell
brought out the point that the high
efficiency and low load is desirable.
T will admit that, but in mechan
ized mining that argument has lost
some of its weight, for we have
found that in the mechanized mine
the ratio of the average over the
maximum load is considerably
higher. I would say offhand pos
sibly twenty-five to forty per cent.
We have more continuous service
with mechanized mining than hand
loading.

Personally. I would like to see
other discussion on this subject, for
I believe there is an opportunity
to get some real information which
we may have occasion to consider
in the near future.

1 thank you.
Chairman Wilcox: Thank you.

Carl. I still have to leave the dis
cussion open to you folks instead of

it the Advertising Section.
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trying to lead it myself. Is there
anyone else who has either some
question to ask or some comment to
make.' Well, 1 shall proceed.

I want to express to this body
first my own appreciation, and in a
sort of backhand way the apprecia
tion of these gentlemen who pro-
paved these papers. I think your
attention and interest: have been
worthy, and I think the papers have
been worthy of that attention and
interest.

Before closing, I do want, to re
mind you that the meeting will open
promptly at two o'clock this after
noon. T would like to ask the Secre
tary if he has a statement to make.

Secretary Schonthal: I would
like to remind you that Mr. Smith
still has a few tickets for the foot-
hall game. There are several of you
who have asked for them.

"We would like very much to get
the meeting started at two o'clock
this afternoon, so that we can finish
on schedule.

T would like to make the request
that the fellows in the hack room
come into the meeting this after
noon, for this exhibit is really a test
exhibit. If the thing will interfere
with the meeting, we will discon
tinue the practice. It is a test, of
what will happen. There are many
people who do not come in. I think

we should have more of a crowd this
afternoon than we have had. and
the meeting will start at two o'clock.

Tickets for the banquet will be
sold between now and this after

noon, and the Hotel is very anxious
to find out how many to provide for.
That is all.

Chairman Wilcox: The meeting
will he adjourned.

AITERNOON SESSION

2:0(> O'clock P. M.

Meeting reconvened.
President Sandoe: Gentlemen, I

want to introduce to you Mr. II. II.
Taylor. Jr., Vice President of the
Franklin County Coal Company,
who will he your Chairman for the
afternoon.

Chairman Taylor: Gentlemen,
we are gathered here this afternoon
to hear two very interesting papers.
Without further ado. I will intro
duce to you Mr. Henry F. Hebley,
Research Engineer. Allen & Garcia
Company, Chicago, who will dis
cuss the "Fundamentals of Coal
Cleaning." Mr. Hebley.

Mr. Henry F. Hebley (Research
Engineer. Allen & Garcia Com
pany, Chicago) : Mr. Chairman and
fellow-members; I have prepared a
paper here this afternoon practi
cally devoid of any technical jar
gon.

FUNDAMENTALS OF COAL CLEANING

By HENRY F. HEBLEY.
Research Engineer. Allen & Garcia Company, Chicago, II

In the following article an at
tempt has been made to describe,
in non-technical manner, some of
the phases of a subject very much
under consideration at the present
time:—namely, "coal cleaning."

Too often articles are prepared in
which highly technical jargon is
used, and they lose in usefulness
because unfamiliar phrases are
adopted, in place of simple lan
guage.

When buying, please consult ih<; Advertising Section.
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Some of the descriptions herein
may not be all the technical man
could wish, as it is manifestly im
possible to portray the exact actions
that take place in certain opera
tions without Losing in simplicity.

The subject under consideration
is very broad, therefore it is only
possible to touch the more impor
tant points, leaving the others to he
described at some later time.

The question usually occurs to us
as some time or other "Why clean
coal?" Generally, or at least very
often, it is because our competitors
are cleaning their output ;—hut the
other reason is. a desire to make the
coal produced, a better fuel, with
less ash and sulphur. A large pro
portion of ash and moisture, both
of which do not burn, or coke, re
duces the value of a fuel;—and sul
phur, although it is combustible, is
a nuisance from any point of view.
Therefore, the chief aim in the de
sign of all coal cleaning plants is
to reduce ash and sulphur.

In considering how to remove
such impurities, it is very helpful
to know, in a general way. how such
impurities became associated with
the coal, to contaminate it. As is
well known, all coal had its origin
in the vegetation of a bygone aye.
It would he pointless to discuss the
various theories regarding the for
mation of coal, suffice to say that
in that formation, the impurities
were taken up.

When wood is burned, there is
always something left on the grate;
—ashes. When the vegetation was
lying in the marshes and swamps,
the rains washed down silt and sedi
ment from the neighboring lands,
and this mud settled on and around
the various coal forming plants.
This dirt became intimately mixed
with the coal substance. These two
sources of impurities are practi
cally impossible to remove;—so it

is well to remember, especially in
the midwest field, that one can never
remove all the ash from coal. The

amount that will remain depends
on its history during the coal form
ing and later periods, and to design
a cleaning plant for a certain coal
requires that tests he made to find
out how the ash is associated with
the coal.

It often happens that a layer of
mud. thicker than usual has lain
over the coal-forming vegetation,
and it appears in the seam mined as
a "parting." It may he only %"
thick, or it may he several inches,
as in the famous "blue band" of
Illinois No. (i .Seam.

Impurities of this nature can
often he removed by freeing them
from the coal to which they are at
tached, and then treating them both
in a coal washing system.

Frequently, it has occurred that
mineral laden water which has
passed over limestone, clay or gyp
sum, has trickled into the cracks
and crevices of a coal seam, and
there deposited lime, pyrite. and
clay.—further raising the ash eon-
tent.

All the foregoing impurities be
came associated with the coal dur
ing the processes of nature; hut
there are other sources of contami
nation which add to the cleaning
problem.

In mining the coal, it may be
that the machines are cutting in the
fire-clay bottom, iu the hand; or a
shearing cut has been adopted.
Such procedures add a quantity of
very fine dust to the coal loaded
out. and. dependent on the type of
material in which the cut was made,
may be a dust of practically pure
dirt. Summing up then, our im
purities come from the natural ash
in the wood, the sediments of clay
and sand deposited on the vegeta
tion forming the seam.—the miner-

When buying, please consult iiic Advertising Section.
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als, such as limestone, gypsum, py-
rite. etc.. that are deposited by
water, and the dirt, coming from
the roof, floor, and cuttings.

Our problem is the removal of
the impurities as far as possible,
and still to keep the cost of the
plant and its operation within rea
sonable limits.

What principles are there avail
able which will separate the dirt
from the coal? A process depend
ing on the principle of density of
fers one solution. If we take a
piece of 4" x 4" lumber, 1" long,
and nail a l/l(i" steel plate <><> one
surface, and then toss the steel shod
piece of lumber into a tub of water,
the piece of wood will float and
support the steel plate. Now draw
the nails and separate the steel
plate from the wooden block, and
toss both into the tub of water. The

wood floats a little higher out of
the water and the steel sinks to the
bottom. This is a density separa
tion.

Suppose the wood represented
clean coal and the steel plate, a
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layer of dirt.—then if there was
not too much dirt attached to the

coal, the combination would (loat.
and there would he obtained
"float" coal, with a low percent aye
of ash. The amount of dirt at

tached to the coal may have been so
great that the coal sank with the as
sociated impurity. Such a product
would he "sink" coal, and would
he high in ash.

Unfortunately commercial coal,
no matter how free from heavy dirt,
will not float in water. Therefore
a liquid is required which will float
the clean coal, and still let the dirt
sink. There are many available,
but most of them are too expensive
to admit being used on a commer
cial scale, although they are very
convenient for testing purposes,
where only small quantities are re
quired. Only two will he mentioned
here. Carbon tetrachloride, or, as
it is so often called at the mine "car-

bon-tet,"—is a liquid that weighs
about iN/% times as much as water.
It can be mixed with gasoline, and
in this way any range of weight

tc
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Xo. 1.—Flow Diagram of Density Process Using Calcium Chloride and Water.
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from say 1.3 to 1.5 times the weigh!
of water may be obtained.

Such a mixture is like gasoline,
in that it evaporates, and any sam
ple of coal that has been immersed
in it, will dry off very quickly.
This is a great advantage in rapid
test work.

All are aware that salt-water is
heavier than fresh water. The bath
ing beach at Salt Lake City, where
a person cannot sink is a good ex
ample. Therefore, if salt could be
mixed with water to yield a liquid
much heavier than the fresh water,
the same end would be obtained.
Common salt, present in the ocean
and Great Salt Lake is known by
the chemical name of Sodium Chlor
ide,—and Sodium is a metal. Un

fortunately common salt does not
yield a liquid suitable for our pur
poses.

Luckily there are other salts, be
longing to other metals, and the
salt of the metal zinc, known as
Zinc Chloride, if mixed with water
in the proper proportions, will yield
a liquid of sufficient heaviness for
test purposes.

As. at tin- present time, the cost
of using pure density liquids is too
high, the next step is to devise
some means whereby the principle
of a heavy liquid can be in effect
maintained, but using agents which
are easily procurable.

Everyone has heard of "quick
sand," which is so sodden with
water that it will not support heavy
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No. 2.—Flow Mat/ram of Density Process Using Sand and Water
(Chance Process),
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material. By mixing sand and
water, and giving the mixture an
upward current, a liquid of suffi
cient heaviness to support the clean
coal and yet let Ilie heavy refuse
sink through it, is obtained. Sand
is not the only material (hat is in
successful use. as finely ground
spar, and clay, have also formed the
basis of a density lit pi id.

Generally, these systems place
the liquid, of sand and wider, in a
cone, and the feed is delivered to

the surface. The coal that floats is
moved off, over a lip. while the ma
terial that sinks is removed at the
peak of the cone, at the bottom.

With such a system, the feed must
cither float or sink, and if 6 inch coal
is being treated; it often happens
that a (i inch lump has a piece of
very heavy pyrite attached to it.
which is sufficient to sink it. To
lose such a piece as refuse would be
extravagant. Therefore, a second
cone can he installed, whose Liquid
heaviness is great enough to float
the piece, or it can he crushed, to

break the pyrite off, and then sent
through the cone a second time, for
separation.

Decades ago it was discovered
that if raw coal was placed in
openly woven wicker baskets, and
the baskets plunged up and down
in a tub of water for a few minutes,

the coal would come lo the top, and
the refuse would he on the bottom.
The upward current of water,
through the wicker basket, as it was
plunged downwards, brought about
a condition similar to a heavy den
sity liquid, and the coal rose to the
top; while the refuse sought the
bottom. In a short time, the basket
was replaced by a fixed sieve deck,
and a piston was worked up and
down to cause the upward current.
Subsequently, the piston was re
placed by compressed air, which, in
expanding, drove the water before
it to create the same upward surge.
Certain other features were added,

to improve the action, but, funda
mentally, that is the action of jigs.

No. It.—Photograph of Discharge from Baum Type Jig.
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Everyone familiar with coal and
its impurities lias noted that coal
itself tends to be in the form of

eubes, whereas the dirt is more or
less Hat, like pieces of shale. If
material composed of eubes and
flats were subjected to a flowing
current of water, similar to a river,
it would be found that the flats
would deposit on the river bed. and
move but slowly down its course;
while the cubes would bowl along
with the current, gaining consider
able speed.

If we imitate the river, by using
a launder, and feed coal at the end

PATENTED FLOAT

MECHANISM

of it, the heavy Hat refuse will sink
and move slowly along the bottom.
If pockets with slots in the bottom
of the launder are installed at in
tervals down the length of the laun
der, then the slow moving refuse
will drop through the slots, and be
trapped out; while the fast moving
clean coal has sufficient speed to
carry it over the slots to the dis
charge. As an additional protection
against the clean coal dropping out,
upward currents of water are some-

RADIAL TAKE-UP GUIDE

No. i.—Cross Seelion of Jlttitm Type Jig.
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Times added lo the pockets, or
boxes.

Such a system is very flexible, as
so many arrangements of boxes and
launders are possible. The capacity
of such a plant is also very large.

The difference in shape between
flat shale and cubical coal is used

in dry cleaning systems, such as
spiral separators, mechanical pick
ing tables, and some tables which use
a current of air passing up through
the coal on the tabic to bring about
stratification. Tim difference in
friction between shale and coal is

also used, to help the separation.
Another property "f coal and

refuse which forms the basis of sep
aration, consists in the difference in
the "springiness" between coal and
shale. If coal is dropped on an in
clined heavy glass plate, it bounces
further than a piece of refuse, es
pecially flat refuse. Such machines
require a feed that is very uniform
in size, and thus require efficient
screening. It should also be borne
in mind that each piece of material
should have its chance for an un

hindered "jump."
When one encounters very fine

particles for cleaning two methods
offer possible solutions, namely,
wet tabling- and flotation.

r£ - I

Wet. or concentrating tables, to
a certain extent make use of the

separating effect of "river flow"
previously mentioned; hut the
heavy refuse is caught by small
wood strips and is worked down to
one side, while the clean coal jumps
the barriers and flows oil" to an
other gathering point. The table is
tilted, and is oscillated to help the
separation.

The principle underlying separa
tion by flotation is very hard lo de
scribe, without resorting to tech
nical language: hut what follows,
although it does not present, an
adequate picture, will give some
indication of properties that are
used. .Most of you. at some time,
have taken an ordinary sewing-
needle, dried it thoroughly, and
then carefully placed it on a raft
of cigarette paper, floating in a
glass of water. Ere long, the paper
became water logged, and sank,
leaving the steel needle "floating"
on the surface of the water. If was

supported by the "water skin."
Probably if has been noted that

various materials are harder lo wet
than others, and it is this property
of "wettability" which is used in
plain flotation.

Xo. 5—Flotation System, in which Gil Bubbles Art as Pontoons to Lift Submerged
Coal.
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Later it was found that if oil of
various sorts and proportions were
agitated, and air bubbles in the
form of a froth were formed, that
the (dean coal in a feed would be
come covered with sturdy little hub
bies, which act as little pontoons to
float the submerged clean coal to
the surface, where it is skimmed oil'
to be separated from the bubbles.
Such is "froth flotation." There
are available, various machines de
pending on the principles de
scribed, ami although the following
list; is not. to he regarded as com
plete, it is added to afford examples
of each class, so far discussed.

Density Processes: — Chance.
Weunch, DeVooys, Lessing.

Jigs:—Plunger or Piston,—
Montgomery, Pittsburgh Coal
Washery, Stewart; Air Piston.
—Link' Belt, Jeffery, Pitts
burgh .M.-Xally.

Launder:—Kheolaveiir.

Upward Current:—Hydro-Sepa
rator. Robinson Tub, Hydro-
tat or.

Air Tables:—American, Birtley,
Kirkup, Haw.

"Jump the gap":—Berrisford.
Friction :—Spiral Separators.
Concent rat ing Tables:—Deister.

Overstrom, Plat-O, Wilfley.
Flotation :—Kahrenwald. Miner

als Separation. Elmore.
It must be observed that, al

though the selection of a specific
cleaning process tixes. to a certain
extent, the design of the plant,
there are numerous very important
matters that must receive thought
ful consideration and provision.
Neglect of these points can make a
plant an utter failure.

Where wet cleaning is adopted,
the influence of water is of para
mount importance. Clearly an ad
equate water supply is the first

When Inn/inn. please ennntill

essential, and it may require elabo
rate systems for settling the fine
particles of coal and dirt out of the
washery water, which it has picked
up during its use in the eoal clean
ing system.

Water creates a drainage prob
lem, both in the (dean coal and in
the refuse: as too much water may
cause freezing troubles with winter
shipments, and efficiency losses dur
ing the use of the coal. Let us con
sider the drainage problem:

As the coal leaves the wet clean
ing equipment, it is sized on screens
and subjected to the rinsing action
of water sprays for removing small
particles of dust, which may be on
the surface of the eoal. The coal
then experiences a period of drain
ing lime, which may be short, or
long, dependent on the conveying
system to the railroad cars.

With material over \'->" in size,
the water runs otf the surface
quickly, and as there is ample space
between the pieces of coal, the water
can escape as fast, as it runs off the
surfaces. Generally no trouble will
arise from excess moisture with
these coarse sizes, and gravity
drainage is all that is needed.

The moisture present is on the
surface of the eoal, so the more the
surface present, the more the mois
ture. As an example, let us take a
one inch cube "f material, and re
duce it to cubes of smaller size, and
compare the surfaces developed.

1— 1" cube equals 1 cub. in. and
has (! sq. in. surface.

8—'/•:" cubes equal 1 cub. in. and
have VI sq. in. surface.

fi-l—V\" cubes equal 1 cub. in.
and have 24 sip in. surface.

")12—!s" cubes equal 1 cub. in.
and have -18 sq. in. surface.

4096—1/16" cubes equal 1 cub.
in. and have fit) sq. in. surface.
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Therefore the same quantity of
coal can have vastly more surface,
as the size of the particles become
smaller. They also have a tendency
to pack close together, leaving very
small spaces between the particles.
When such material has the sur
faces of the particles covered with
water, it will not drain freely; but
will retain the moisture, in a man
ner similar to a sponge or a water
soaked building brick. Natural
drainage is wry slow and unsatis
factory; but. provided pieces
smaller than 1/100 inch are not
present, if the material is placed in
a perforated basket, and both coal
and basket arc rotated at a high
rate of speed, a large percentage of
the moisture will be spun oft' the
coal, and through the holes in the
basket. Such machines can reduce
the moisture content in the feed
from 20',; to 1%.

Sometimes it is necessary to re
sort to other methods of moisture

removal, and then the use of heat
for drying the eoal is the natural
thought. This subject cannot be
treated fully here; so only a few
principles will be stated as guides.

Heat alone is insufficient. Wet
coal could be placed in a closed
container and brought to the boil
ing point of water, and after the
contents had cooled, and the con
tainer been opened, the moisture
would still be present with the coal.
Tt is important that the moisture
be carried away as fast as the coal
gives it up, and to cause coal to
give lqi its moisture, hot furnace
gases, tempered by air, are passed
through the coal mass. These gases
perform a two-fold duty, they pro
vide the necessary heat for chang
ing tin; water into vapor, and then
absorb that vapor and carry it out
of the dryer, if the dryer is prop
erly proportioned.

It should be remembered that all
air likes to carry water vapor if it
can get it; but it can only carry a
certain quantity, which depends on
the temperature of the air. As an
example:—

1 lb. of dry air at 70 degrees P.
can carry 0.01578 lb. of mois
ture as water vapor.

1 lb. of dry air at 150 degrees P.
can carry 0.2122 lb. of moisture
as water vapor.

1 lb. of dry air at 190 degrees P.
can carry 1.0985 lb. of moisture
as water vapor.

Therefore, the higher the tempera
ture, the more moisture the gas can
carry.

('are must be exercised to see 1hat
the gases, once they have absorbed
their (plota of moisture, do not de
posit a portion of it as dew, as this
can easily be brought about, by a
slight fall in temperature. From
tin; foregoing table, it will be seen
that, if the temperature was low
ered from 190 degrees F. to 150 de
grees V., (40 degrees difference)
the ail- would relinquish 5/6 of
the moisture it was carrying.

It should be remembered that

water can be removed without re
sorting to the violent bubbling
known as boiling. Every housewife
knows that on a "good drying
day." clothes hanging on a line will
have the moisture removed from

them very quickly, even though the
atmospheric temperature is only 60
degrees P. A good drying day is
a day when the air is hungry for
moisture, and when wind is blow
ing. The moving air of the wind,
passing over the clothes, furnishes
a clue to another requirement for
efficient drying.

When eoal is wet. its surfaee is
covered with a layer of water. The
drying gases in passing over the

When buying, please consul! the Advertising Section.
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surface create a layer of vapor sur
rounding the wet surface of the
particle. This layer acts as a blan
ket, and prevents further water
from turning into vapor. The rem
edy is to blow the "blanket " oil' by
malting the drying gases pass rap
idly over the material.

To indicate the value of rapidly
moving gases on drying, the fol
lowing table has been added:—

Speed of air passin ii over Relative rate
material in fet t p> • nun. of drying

750 0.545
1.000 0.728
1,250 0.865
1,500 1.000
1.750 1.180
2.000 1.410
2.250 1.730
2.500 2.000

*W Si* £ -r/7 ibsge

The rate of movement of the gases
cannot he made too great, as any
dust that is present may be carried
away, causing a dust nuisance. ,\s
the drying progresses, the water
film around each piece gets thinner,
until the high points of the irregu
lar coal surface project through the
film and become dry. When such a
condition takes place, the rate of
drying slows down, as the moisture
in the cracks and pores of the coal
cannot work itself to the surface

fast enough to keep it wet.
finally, in the third, or final

stage of drying, the moisture below
the surface is vaporized. This is
known as subsurface drying, and it
proceeds at the slowest rate. Pre
viously we spoke of a "good drying
day"—a day which feels dry. and
fresh. The air on a dav which is

^T^ftiotirrMono re eeeo//*,*/
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"sticky" or humid, has less drying
ability. Thai is. the air contains a
great deal of vapor already, and is
slow to take up more. Similarly
with drying gases, if they are carry
ing a lot of water vapor, then they
will have difficulty in absorbing
more.

If the gases cannot lake up any
more water vapor, they are said to
be in a saturated condition, and the
slightest drop in temperature will
cause dew to fall. As a comparison
the table given here shows the
slowing down of rale of drying
when the gases approach the satur
ated condition :—

dv. % of saturation
of air

20

25
30

35

lit tat ire rati

of drying

1.(1

0.115

0.87
0.81

To sum up: The drying gases
should he as hot as the product will
allow without spoiling. The veloc
ity should he as high as practicable.
The material should he exposed to
the gases as much as possible. The
saturation percentage should be the
most economical. A good dryer will
fulfill all these requirements.

The subject of water supply has
already been touched on briefly:
but it is worthy of further consid
eration. As the water is recircu
lated through the washery contin
ually, the fine particles gradually
build 11)). in suspension, until it is
necessary to remove Ihem. II is
known that if dirty washery wain-
is allowed to stand s! ill for a period
of time, some of the solids will set
tle to the bottom.

Generally the settling time re
quired, for complete setIlenient, is
far too long, and would require
enormous basins at a huge cost.
Some modification of the process is

Win II limtino. ]it' osr eou.i

therefore adopted. Xo difficulty is
experienced with the coarser parti
cles, as they sink rapidly. Individ
ual pieces of the very tine material,
however, keep dodging about in the
water, instead of sinking. This is
especially true of clay particles.
Each one seems to develop a pro
tective covering of liquid, and when
two of them come close together,
Ihey repel each other, and dart oil'
in oilier directions. If these char
acteristics arc overcome, then the
solids will settle and comparatively
clear water will result.

To bring about such settlement,
lime, caustic soda and starch tire
amongst the most common materials
used, although there are many
such materials. How much of each
ingredient will he needed, cannot
be predicted without testing and
experimentation.

In all the foregoing discussion,
the measure of performance of any
one machine, or of the whole oper
ation, is based on testing, and test
ing is based on sampling. If the
sampling is poorly carried out. then
all results based on the samples
taken, are just figures, anil have no
value, whatever.

At the present time, those inter
ested in the study of coal are pay
ing very close attention to this
branch of coal cleaning, and all who
are associated with this subject
should acquaint themselves with
I he trend toward the statistical
method of sampling.

Lastly, we in the middle west
have a wealth of information avail
able in the bulletins of both the Il
linois State Geological Survey, and
the University of Illinois, and if
sincere study is given them, the
labor will be well repaid.

* * •)!

('haii-man Taylor: Thank you
very much. Mr. Ileblcy. I am sure
it is obvious to us iu the coal in-
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dustry in Illinois that there is a
great, deal of interest, being shown
at. the present time in regard to the
cleaning of coal. 1 think there must,
be in the minds of most of you a
good many questions which Mr.
Hebley might be willing to answer
more in detail. I would like to eall
for discussion of this paper just
read, and ask for anyone to make
remarks about any particular part
of the paper or ask any question.

Vice-President T." J. Thomas:
We might have that eoal shown on
the screen again. I would like to
know and I think many of us would
like to know something about, that.

Mr. Hebley: I think it is plain
enough to see without the lights
being taken oil". You will notice
there is an exhibit outside the door
that the Illinois State Geological
Survey has given. There are sam
ples out there of vitrane. clarane
and fusane. I do not think there is
any durane there. I think Mont
gomery County is the only one hav
ing any of that, one. The vitrane
eoal. you will notice, is the ex
tremely bright, glass-looking mate
rial. That is their best eoal. Tt runs
low in ash, and has quite a high coke
value.

The clarane is streaked. It is
our next best eoal. Tt is streaked
with little portions of miscellaneous
matter, and the general run is
rather higher in ash.

The fusane. sometimes known
as mineral charcoal, probably went
through aerial decay. It was ex
posed to decay before it was forced
down into the swamps. In that way
it lost a number of its characteris
tics which it would otherwise have
had. It runs very high in fixed car
bon, with practically no volatile
matter in it at all.

Fusane is very coarse, like a piece
of charcoal, by itself. Dne to its
porosity, when the ground water
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lias trickled into the swamp the
minerals that were contained in it
went to the rear portions of the
Fusane and mineralized it, and that
is the reason we get the high ash
content of a great deal of our Fu
sane in Illinois. You can get Fu
sane that is fairly low in ash eon-
lent, but at that time you will find
it extremely powdery and very fine.
When actually worked in your coal
preparation plant you will find it
extremely fine material.

Chairman Taylor: Any further
questions or discussion on this pa
per! Tt seems to me, Mr. Hebley.
there are several things of interest,
that you touched upon that T know
if we could think of the proper
question it would start discussion.

Vice-President Thomas: T would
like to «isk one more question. I
understood you to say each particu
lar plant or mine or coal would be
constituting a study in itself, tbat
may require treatment. Do you
mean by that, different treatment
so far as the plant is concerned, or
different treatment from the stand
point of the liquid that may be
used ?

Mr. Hebley: You may not want
to use liquid.

Vice-President Thomas: I un
derstand that.

Mr. Hebley: In analyzing a pro-
posal in the Midwest where we are
not requiring cooking coal but. say.
for instance, in metallurgic coal
where your sulphur is a very, very
important aspect in the whole af
fair, it may mean you must, conceit-
t rate on the coal of the various sizes.
It may be very clean in the smaller
size and dirty in the larger. It may
be the larger coal contains stuff
that has to be crushed off. That
means you must consider in tIn
flow through the plant whether you
are free of impurities before you
clean or if you will pick off the best.

nil the Advertisiitji Section,
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taking the remainder and crushing
it and returning it to the How.

There are certain characteristics.
Franklin County. I do not suppose,
would he very inueh dill'erent in
digging in four mines in close prox
imity to each other. Foil can prob
ably lay down general rules I'or
that. But it depends upon what
market you are reaching and how
much you can afford to spend and
still make money. There is such a
thing as i rying to get i he maximum
result and spending so much money
it. will be eaten up by your capital
expense.

Chairman Taylor: There is one
particular point I had hoped might
be raised here. Thai is in connec
tion with mechanical picking or
cleaning other than the gravity op
eration or separat ion. I had hoped
somebody might give us a little dis
cussion on work that has been done
along these lines. I know there have
been a good many attempts made
in this State to ell'eet some sort of
cleaning by such means. I would
like very much to have somebody
who has had experience with that
type of mechanical picking or sepa
ration to discuss it for us. Ml*.
Treadwell. haven't you ever done
anything along thai line.'

.Mr. II. A. Treadwell (Executive
Board) : Nothing that we consider
of scientific value. We have tried
spot picking, picking out the flat
slate, but the difficulty with that is
you get the flat coal with it. There is
quite a little flat slate you cannot
separate from the flat coal. 1 think

if there is anybody here from Old
Ben they might tell us something
about the use of the spiralizer 1hey
have been attempting t" use in
Southern Illinois for a number of
years. I know that worked fairly
satisfactory with them.

Chairman Tailor: Any discus
sion on that question ' If not. I
will proceed to our next, paper,
which will be delivered by .Mr. W.
I). Langtry. President, of the Com
mercial Testing & Engineering
Company of Chicago. Mr. Dangtry
will offer a paper on "Coal Fliliza-
tion (With Special Reference t"
Sulphur Content)." Mr. Langtry.

.Mr. W. 1). Langtry (President
Commercial Testing & Engineering
Company, Chicago): When I was
asked to prepare this paper, the
subject seemed to be so broad that
I thought it might, be well to spe
cialize on one particular thing. So
we did, and it was with reference
to sulphur. The question of sul
phur at times is quite a controver
sial subject and it is really surpris
ing what does happen when this
question of sulphur does come up
for discussion. So with this paper
—I do not know Unit it is entirely
new. but Ave carried on some tests,
and the result of some of these tig-
tires you will find on these papers
that have been distributed here.
When Ave get to that, you can glance
tit them and see just Avhat they are.

During the past year, there has
certainly been a great deal done in
the coal industry with regard to
making coal better for the customer.
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COAL UTILIZATION (WITH SPECIAL REFERENCE
TO SULPHUR CONTENT)

By W. D. LANUTIiY
President. (' inercial Testing & Engineering Company, Chicago, ill.

During the pasl year there has
certainly been a great deal done in
the coal industry with regard to
making coal better tor the con
sumer. This has entailed sizing and
cleaning, with treating as the fin
ishing touch. It is no trick to get
coal sized, lint it is a more difficult
problem to clean it so that it meets
competition and is not ruinous
from a cost standpoint.

There is one important factor in
the process of cleaning (and by
cleaning I mean mechanically,
physically, and proper mining
methods) and thai is the elimina
tion of Sulphur. This pesky ingre
dient will he found in practically
all coal that is produced and ranges
from less than half of l'/( to as
high as 10',,' in certain sizes from
certain localities in the United
Slates. I have seen Sulphur come
out of mines in slabs as big as the
lop of an ordinary office desk, and 4
and 5 inches thick, so large in fact,
that in order to remove it from a
conveyor it was necessary to use a
large sledge hammer to break it to
pieces. It has been quite amusing in
our experience in the laboratory to
have bright, shiny pieces of yellow
material brought in. the sender be
ing quite sure thai it was gold; and
the old saying of "all that glitters
is not gold"' certainly holds true in
this respect, because in every in
stance this has proved to he "fool's
gold." The Sulphur in some coal
is microscopic in size; it cannot he
detected hy the naked eye.

It is not of much importance its
to how Sulphur got into coal, nor
the why or wherefore, because what
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the coal industry is interested in is
the fact that it is in coal, and what
to do about it. Anyone who can dis
cover ti practical method for remov
ing Sulphur from coal to such an
extent thai it will he reduced to
practically a nil quantity, has a for
tune awaiting him. It is true that
coal can he crushed, and hy certain
processing the Sulphur he mate
rially reduced; hut in so doing the
character of the coal, so far as size
is concerned, is most materially al
tered, and thus it is rendered im
practical according to present-day
equipment in plants, there being of
course an exception to this, namely.
powdered coal.

Tt may prove of some interest to
enumerate some of the things in the
production of coal to which Sul
phur has a direct relationship:

1. It most seriously affects sales
in some respects.

2. It has a direct hearing upon
the manufacture of coke and gas.

•'I. It plays its part in spon
taneous combustion and the disin
tegration of coal.

4. The formation of clinkers in

many instances can he traced to the
presence of Sulphur (iron pyrite)
in coal.

•"i. I know of many cases where
cars of coal have been rejected he-
cause the top of the coal had turned
white in transit. This was due to
oxidation of Sulphur compounds
1o sulphates.

II. In the presence of water, due
to reducing the gas temperature he-
low the dew point, an accumulation
of Sulphur in the hreechings.
smokestacks and equipment will
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form sulphuric acid, and 1lms cause
the eating out of metal parts.

7. In the ceramic industry they
have to he very careful about coal
purchases because the Sulphur will
have a tendency to discolor pottery
and other manufactured articles of
a similar nature.

8. dust, recently the smoke de
partment of Chicago has heen very
much concerned with what might
he termed "white smoke-' which
has been emitted from chimneys ad
jacent to large office buildings, the
fumes of which have been decidedly
sulphurous and highly obnoxious,
and detrimental to health, as well as
having a corrosive effect on metal
sash and other structures.

No doubt there are other items
which could he stated, hut there are
certainly enough mentioned hereto
show the far reaching effects that
Sulphur has in coal.

It should he remembered t hat Sul
phur is either organic or inorganic,
the former meaning, in Simple
terms, that form which is other
than mineral sulphides or sul
phates. In other words, the organic
sulphur found in coal is no doubt
due to the plant life from which it
was formed. The inorganic sulphur,
of which iron pyrites and marcasite
are the most common forms, is the
Sulphur which, as mentioned above,
is of the "fool's gold," "Nigger
heads'' or Sulphur hall type. It is
very heavy as compared with the
organic Sulphur because it is com
bined with iron.

Tn a great many analyses of coal
today, when il is to he used for
special purposes such as gas and
coke making, the Sulphur is divided
into the volatile and fixed. It is my
impression that many coal com
panies' salesmen have found it of
distinct advantage in presenting ar
guments, when the question of Sul
phur comes up. to state to the buyer
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thai a certain percentage of the
total amount of Sulphur in the coal
is of a volatile nature and passes off
as a gas. Generally speaking, the
volatile will he about 50% of the
total Sulphur. However. T would
like to lake this opportunity of
straightening out in the minds of
some that the volatile Sulphur is
just as detrimental in some respects
as the lixed. which remains hack in
the fuel bed or retort. For instance,
it is the volatile Sulphur that gas
companies must contend with when
the gases must pass t hrough a scrub
ber in order to eliminate the Sul
phur giises as they are distilled out
of the coal in the process of mak
ing coke and gas. It should he re
membered that when coal is placed
in ii closed retort such as is the case
in making gas and coke in a by
product plant, the Sulphur does not
burn, and this 509? volatile and
50$ fixed Sulphur applies only in
this method of processing coal into
coke and gas. This is called the
thermal decomposition of coal, and
no combustion whatsoever takes
place inside the oven.

It should he remembered that

when coal burns in ii furnace, stoker,
stove, etc.. the Sulphur contained
therein is also burned,!)()% of which
will pass out of the fuel bed through
the passes in the boiler, and finally
out of the Stack. The 10% which
remains behind is that which will
combine with lime generally in the
ash. and will stay behind in the ash
formed on the gride. The 00%
which passes off goes out as SO*, or
Sulphur Dioxide, and SO», or Sul
phur Trioxide. with the exception
of a small percentage which is pres
ent as Hydrogen Sulphide, H*S.

The gaseous Sulphur compounds
as they pass from the furnace to the
stack may be absorbed in part, by
soot which has collected in corners
and crevices in their path. If these
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soot deposits are in comparatively
cool regions where moisture may
also condense, the Sulphur Dioxide
will oxidize and combine with the
water to form sulphuric acid. This
acid is very corrosive to iron and
steel, and if allowed to accumulate
may cause a boiler to rust out. Tt
must be remembered that the com
bination of the sulphuric poises with
water vapor may take place at steam
lemperat ure. and that the dew point
of Ihe sulphuric acid formed is
above the boiling point of water.
Thus corrosion may occur even
when the boiler is in service.

In slag tap pulverized fuel fur
naces the presence of pyrites in the
coal results in the formation of me
tallic iron and other heavy iron
compounds which have caused leaks
to develop in furnace bottoms. This
molten iron is also very erosive to
the spouts used for removing the
melted ash from the furnace. Coal

with a comparatively small percent
age of pyrites will cause this molten
iron to accumulate on the furnace
bottom. Leaks even in water cooled
bottoms have been known to devel
op, and the iron running out of the
hole, where it was adjacent to one
of the cooling tubes, has cut through
the tube and caused a failure. Un
derfeed sinker operators have expe
rienced similar troubles when this
molten iron sulphide from the py
rites in the coal lias run through the
air openings in the tuyeres. This
experience with molten iron sul
phide difficulties is not as common
with underfeed stokers as it is with
pulverized fuel in slag tap bottoms
due to the fact that large quantities
of molten ash are not permitted to
accumulate.

Xodifficulty from coalcontaining
pyrites has been experienced in dry
bottom pulverized fuel furnaces.

Pyrites in the coal used in ail pul
verizers has a decided effect upon

the maintenance due to the diffi
culty of grinding this material.

Where chain grate stokers are in
use the presence of pyrites is not so
detrimental. Coal which is high in
this substance, however, does cause
a slow eating away of the surface
of the grate links. This condition
was especially noticeable on the
older equipment, which used the
heavier grate links on natural draft
installations, whenever the grates
were permitted to run hot due to
improper operation.

In our estimation, only too often
Purchasing Agents lay entirely too
much stress upon the Sulphur eon-
tent in coal. Some of them have
even gone to the extent of making
the statement that they were going
to try to get coal with no ash and
no sulphur, meaning, of course,
they were going to come as near to
that as they possibly could. For
special processing purposes, this
may be all right ; but when it conies
to making steam, so many times we
have seen a really good coal, with
maybe a perccnl or two higher Sul
phur than its competitor, be abso
lutely east aside, and a higher price
paid for some other fuel, when in
reality the coal with the higher Sul
phur would have produced just as
good, if not better, a steam cost in
the plant. The steam cost of course
does not take into consideration any
deterioration to equipment caused
by Sulphur, and this naturally must
be considered, and facilities at the
plant be of such a nature that de
posits can be removed with as little
cost and trouble as possible.

To show the stress that has been
placed upon the Sulphur content in
coal, we cite an incident where only
last week a \i-vy large shipper who
was furnishing coal to a steel plant
was (piite concerned regarding the
percentage of Sulphur in his coal.
After the analysis was out it showed
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.78% Dry Sulphur, this being an
Eastern coal. He was quite put out
because the buyer For this plant
wanted a coal that would run not
over .60% Dry Sulphur. So no
doubt a contract was at slake where
from .1%; to .2% Sulphur would
probably determine the awarding
of a contract of aboul 1()(),()()() tons
of coal. 1 might mention that the
percentage of Ash in this coal was
only a trifle over .'1% • and the Dry
B.t.u. was better than 15,000.

It is my prediction thai as devel
opments progress in the manufac
ture of stokers, very little attention
will be (laid to the percentage of
Sulphur, and even to the forma
tion of clinkers, as these problems
will be taken care of to such an

extent, that Sulphur, Ash and Fu
sion temperature will be of little
importance. For instance, take for
example the Taylor stokers that are
being made. They are quite versa
tile with reference to type and kind
of coal which can he burned on
them, and with the addition of con
trol of air distribution over each

small grate area, it will help most
materially to get around some of
the difficulties which have been en
countered in the past in the amount
of coal which can be burned per
square foot of grate surface. .More
recent development is the water
cooling of grates, which promises
to further assist the elimination of
heavy clinkers.

With the advent of sizing and
cleaning, and the tempering of coal,
it is making the burning of coal
easier and better as time goes on.
So to us who are following the
economics of the burning of coal,
the use of Illinois coal, regardless of
its percentage of Sulphur, will
probably have an easier road to
travel than has been the case in the
past. There will always be present,
however, a certain percentage of

plants thai have old equipment and
whose efficiency will be below new
installations, and it is in these
plants where more care will have
to he exercised in the kind and type
of coal to he used.

With further regard to Sulphur
and any deleterious effect upon
heating equipment, I am reminded
of an incident, some few years ago
when a plant on the South side of
Chicago was experiencing in their
overhead steel coal bunkers what

they thought was excessive corro
sion. They laid this to the per
centage of Sulphur in the coal, and
placed a serious complaint with the
coal company. It so happened that
the coal was being wet previous to
its being delivered into the bunkers,
and they thought that the addition
of the water, with the percentage
of Sulphur in the coal, was forming
sulphuric acid, and that this was
playing its part in eating away the
steel. Some of the drippings which
were coming through the gate which
controlled the (low of the coal from

the hopper into the spouts were
caught and analyzed to find out
whether or not there was the pres
ence of sulphuric acid. It was found
that these drippings were abso
lutely alkaline, so that any corro
sion which was taking place was not
due to the presence of Sulphur in
the coal, but attributable to the ad
ditional water put on the coal to
temper it.

Investigations carried on in cer
tain Eastern fields have shown that
the mine water from old workings
which bad been sealed against air
circulation was much less corrosive
in character than the water from

the same mine when air was per
mitted to circulate. This would in
dicate that oxidation of various

elements in the coal results in corro
sive compounds being formed when
air is present.
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In order to find out what the
makeup is of some of the deposits
which are to he found through the
passages from the combustion
chamber to the breeching of some
hand-fired and stoker-fired plants,
samples were obtained in Chicago
covering smokeless coals and coals
from both Indiana and Illinois.

The percentage of Dry Ash and
Dry Sulphur was determined on
each sample. The Sulphur found in
these deposils was Ihen split up into
the percentages of Sulphate, Resid
ual and Sulphide. However, no at
tempt was made to investigate the
character of the residual Sulphur.
The Sulplnde Sulphur is combined
with a base such as iron or lime:
while the Sulphate Sulphur is com
bined with a base such as iron or
lime, and oxygen, so that it has al
ready been oxidized beyond the sul
phide state. Tins is brought about
under these conditions by the pres
ence of water vapor and air.

In order to explain what these
three determinations are. namely.
Sulphate, Residual and Sulphide.
the Sulphate Sulphur was deter
mined by extracting the sample
with dilute hydrochloric acid. The
Sulphur determination was also
made on the extracted residue in

order to determine the residual Sul
phur. The sum of these two per
centages of Sulphur was then sub
tracted from the total Sulphur in
the original sample, the difference
being considered Sulphide Sulphur,
whieli had been eliminated as Hy
drogen Sulphide during 1lie process
of extracting the soluble Sulphur
with hydrochloric acid.

The source of the Sulphate Sul
phur was considered to be both hy
drogen sulphide and sulphur diox
ide whieli had been absorbed by
sool. and in the presence of water
vapor had been oxidized to Sul
phuric acid. This Sulphuric acid

then reacted witli lime and iron

compounds to form the correspond
ing sulphates.

The source id' the Sulphide Sul
phur was probably Hydrogen Sul
phide which had remained adsorbed
in (lie soot as IDS; or Ferrous Sul
phide. I'VS, whieli had been carried
over in the fly ash and had not been
oxidized to the sulphate state.

It will he noted from the follow

ing table that in practically all
eases the amounts of residual and
Sulphide Sulphur were very small
as compared with the Sulphate Sul
phur ami the tolal Sulphur.

Summarizing the above, the eon-
elusion is that all deposits from the
combustion chamber through the
passes of the boiler and breeching
into the stark are sources of danger
so far as corrosion and the eating
out of metal parts is concerned;
therefore, it is quite essential that
in order to increase the life of boil

ers, breechings, steel stacks, etc..
care should he exercised to see that
these deposits are eliminated just as
soon as possible.

The reason for including in this
investigation some of the deposits
from smokeless coals was to find out
whether or not the actual amount of
Sulphur in Ihe coal had much bear
ing upon the amount contained in
the deposit ; and it was found that
deposits from the smokeless coals
were just as detrimental from a cor
rosion standpoint as coals from In
diana ami Illinois carrying a much
higher percentage of Sulphur.

When a plant is kept absolutely
clean, there is practically no danger
from corrosion, regardless of the
percentage of Sulphur in the coal
burned. With this as a basis, it then
puts every coal produced in the
state of Illinois, regardless of
whether it has less than 1% Sul
phur or <>''#' Sulphur, on exactly the
same basis. Corrosion really then

When buying, please consult the Advertising Section.
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ANALYSES or Deposits

Kind oj Cn.ll Location "I Sampling Equipment

Ind. A: 111. ScgS..
Tnd. & III. Scgs..
Ind. & 111. Scgs..
Ind. A: 111. Scgs..
Ind. A: 111. Scgs..
Ind. A: III. Scgs..

Illinois SegS
Illinois Scgs

Illinois Scgs
s. ill. -i- Scgs..
S. 111. Scgs
S. 111. Scgs
S. III. Scgs

Indiana Scgs....
Indiana Scgs....
Indiana Scgs....
Smokeless M.B..
Smokeless M.R..

Smokeless M.U..

Smokeless M.U..

Smokeless M.R-

Smokeless M.H..

Smokeless M.R..
Smokeless M.R..

Smokeless M.U..

Semi-Bit. M.I!...
Semi-Bit. M.U...

Semi-Bit. M.It...

Semi-Bit. M.U...

Semi-Bit. M.U...

Semi-Bit. M.U...

Semi-Bit. .M.U...

Semi-Bit. M.U...

Semi-Bit. M.U...
Semi-Bit. M.U...

Semi-Bit. M.U...

Semi-Bit. M.U...
Semi-Bit. M.U...

Semi-Bit. M.It...

Semi-Bit. M.U...

Semi-Bit. M.U...

Semi-Bit. M.U...

Semi-Bit. M.U...

Semi-Bit. M.It...

Semi-Bit. M.U...

Semi-Bit. M.U...

Semi Bit. M.U...

...Tillies Stoker, F-M

...Ashpit Stoker, F-M

...Breeching Stoker, F-M

...Coiiilins. ('handier...Stoker, Modern..

...Flue rap Stoker, Modern..

...Breeching Stoker, Modem..

...Tidies Stoker, Auburn..

...Ashpit Stoker, Auburn..

...Breeching Stoker, Auburn..

...Top of Ibid pass....Btirke Furnace..

...Breeching Stoker, Modem..

...t'oinbus. Chamber...Stoker, Modern..

...Flue cap Stoker, Modern..

...Tubes Stoker, ('onibiis..

...Ashpit Stoker, Coiiibus..

...Breeching Stoker, Conibus.,

...Ashpit Band fired

...Tubed Hand tired

...Breeching Uutid fired

...Tubes Itan.t tired

...Ashpit Hand fired

...Rear pass nana iire.1

...Ashpit iia.nl ore.I

...Tubes, 1st pass Ha.id tired

...Rear breccuing Hand tired

...Tillies Hand tired

...Ashpit Hand lire.I

...t'niiibus. Chamber...Hand lire.l

...Tubes Hand fired
Ashpit Hand fired
t'oinbus. Ciiamber...Hand tired

Tubes Hand lired

...Ashpit Hand fired

...Conibus. Chamber...Hand lired

...Cninbus. Chamber...Hand lired

...Ashpit Hand lired

...Flue space Hand fired

...Settling chamber....Hand fired

...Tillies Hand fired

...Ashpit Hand fired

...dunlins. Chamber...Hand fired

...Ashpit Hand fired

...Tubes Hand fired

...Combus. Chamber...Hand lired
...TubCS Hand fired
...Ashpit Hand fired

Hand lired

Dry Dry SulphateResidu.il Sulphide
Ash Sulphur Sulphur Sulphur Sulphur

02.32
fin.si

no.tit

70.00
">7.7!t

77.55
(iS.'.IS

70.77

01.01

SI.10

!Mi.:i7

s-J.dS

S0.07

58.25

05.10

50.80

7!l.b:i

32.42

13.50

85.01

84.72

37.70

77.o:s

•I 1.04
01.12

20.21

83.55

70.2.-1

05.71
S5.2S

54.25
73.14

71.72

48.20

82.40

01.00
77.0S

C0.58

•10.22

7 7.SO

2:;.70

oo.oi

02.87

43.30

53.04

S0.7S

•11.72

:t.2(i

.01

3.00
1.00

2.08
2..Is

O O.)

1.2!

2.10

2.5S

2.IO

I.II

1.27

1.02

1.10

3.74

.30

1.7!

1.82
(i. 18

.04
:;.."is

.88

2.02

1.50

2.2S

.00

3.02

0.24

l.oo

2.24

1.0!

.10

2.00

2.2!

.00

1.12

2.3!

2.32

1.38

3.68

.17

2.70

3.06

LSI

.88

2.60
.70

2.48

1.07

2.04

2.33

1.80

.!!

1.30

2.03

2.32

1.10

1.05

1.14

.03

2.74

.10

.80

1.00

5.05

.13

2.00

.52

1.S0

1.18

1.00

.70

2.00

5.05

.38

1.83

1.1!

.12

2.11

1.00

.20

1.03

2.2S

1.71

.00

2.55

.OS

2.37

2.30

1.50

.10

2.01

.30

.06

.12

.53

.03

.18

.29

.21

.57

.20

.08

.00

.12

.30

.20

.08

.10

.77

.73

.14

.1-1

.37

.2"

.50

.38

.50

.14

.10

.5.1

.01
.)•>

.20

.19

.53

.01

.00

.01

.21

.78

.10

.58

.0.)

.3!

.50

.23

.11

.40

.•J. i

.12

.10

.00

.01

.07

.07

.56

.11

.35

.00

.01

.10

.12

.27

.32

.01

.08

.00

.00

.07
.25

.10

.17

.00

.00

.00

.02

.00

Oil

.10

.2!

.15

.32

.21

.28

.38

.02

.00

.20

.55

.00

.05

.11

.00

.01

.12

When buphig, please consul! (Ire Advertising Section.
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amounts to a plant problem rather
than a eoal problem. This is shown
by the fact that the deposits from
the semi-bituminous eoals. which
had very low Sulphur contents,
contained large amounts of Sul
phate Sulphur.

From a purchasing standpoint,
everything else being equal, a coal
containing a high percentage of
Sulphur should not automatically
be ruled out fortius reason, because
there can be just as much damage
from a low Sulphur coal as there
can from one with a high percent
age of Sulphur, because, as stated
above, corrosion is primarily a
problem of plant cleanliness.

* # *

Chairman Taylor: Thank you.
Mr. Langtry. We would like to
hear some discussion on this very
interesting paper of Mr. Langtry.
One thing you said that was inter
esting to me. Mr. Langtry. in par
ticular, was your reference to the
effect of sulphur upon the disinte
gration of coal. I am thinking of a
storage pile. Could you tell us
something about that a little more
in detail?

Mr. Langtry: With regard to
sulphur in coal and it acting as a
detriment to the storage of coal,
the effect is this, that the sulphur
will oxidize, break the lumps apart,
make fines, and in that way increase
the number of surfaces upon which
the action of the oxygen may work.
So that if the larger lumps of coal,
egg coal and so on, mine run. are
put in storage, there may be some
danger from the high sulphur con
tent in that these larger pieces are
broken up and thus increase the
amount of fines. Spontaneous com
bustion will nearly always be found
where the fine eoal is. Some of these
coals will have a tendency to dis
integrate and go to pieees, and that

is caused by the oxidation of sul
phur.

Chairman Taylor: Any further
discussion on this question?

0. R, Steffens: Speaking of
spontaneous combustion in storage
piles of coal. I was interested this
summer or last summer in making
a trii> through some eoal mines in
Southern Illinois, where we were
considering stripping screenings. 1
noticed some of these screenings
piles, piled up at some of the south
ern Illinois mines, were fired on the
bottom and outside, and we were
told that is where the fires generally
started. I wonder if the gentleman
could offer any light upon that '

Mr. Langtry: There is no set
rule as to where spontaneous com
bust ion will start in a pile of coal.
I have seen it start right at the top.
1 have seen it in the middle, right
inside the pile, on the side, and in
fact almost any place.

You will find if you start to in
vestigate the source of the fire, it
will invariably be where the fine
coal is. That is. if it is true spon
taneous combustion of coal. If it
has been set on fire by some outside
agency. Ihat is an entirely different
thing. Hut your fire will start
where your fine particles are. and
it is because—if you just stop and
think, if you have a lot of coal—if
you have a lump the size of this
glass, you have so many square
inches of surface. If you crush this
up to go through a twenty mesh
screen, you will see bow you in
crease the number of surfaces,
which makes possible a great
amount of increase in the amount
of surface the oxygen can work on.
You will find it is the fine coal that
usually starts the trouble.

Tn this plant you speak of, with
the fire at the bottom, there might
have been some outside agency that

When buying, phase consult the Advertising Section.
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started that. There might have
been some oily waste or wood or
something more combustible than
the eoal itself. There is no set rule
that will determine where spon
taneous combustion will start in a
pile, lines that answer your ques
tion?

Mr. Stell'ens: Yes. sir.

Viee-I'resident Thomas: Have

you discovered if there is any way
in which eoal may be stored to pre-
vent the possibility "f spontaneous
combustion.'

Mr. Langtry: Yes. put it under
water.

Vice-Presidenl Thomas: I mean
on the outside.

Mr. Langtry: Fes. There is
nothing that is absolutely fool
proof, I would say, outside of sub
merging it under water. But one of
the surest ways is to build the pile
up in a layer method. In other
words, scatter tlie eoal so that you
Can take your line eoal and use that
as a liller-in between the larger
pieees. By tilling in with the small
er particles, you crowd out the air.

You may be interested in know
ing that a plant in .Michigan had
been putting in Eastern eoal and
had been experiencing a lot. of
trouble by spontaneous combustion.
The eoal was delivered by boat and
unloaded on the dock, and their loss
amounted to quite a little. I went
over the proposition with them, and
suggested the next year in unload
ing the eoal they pile it on the avail
able space in layers, and then I said
"It will cost you some money, but
I believe it will pay you to spend it.
to get out and get some sort of a
machine that will roll it down and
pack it."

They did. They not only got
that, but got a pusher in front of it
to level oil" those layers and pack it
tight. Then they put the next layer

When buying, please consult the Advertising Section.

on and packed it tight. I went up
there the next, year, and they said
they had cut. down the hazard
ninety-five per cent. They had just
a little trouble which had been on
the outside of the pile iu different
spots, but they could very easily
get to it. The main body of the pile
had come through successfully, and
they were very much elated. It
cost them about $6,000 to get equip
ment that lirst year, and that —
they have followed that ever since.

Vice-President Thomas: About
how thick are those layers.'

Mi-. Langtry: The thickness of
the pih- makes no difference. You
can pile it as high as your crane
will reach. The thickness means
nothing as to spontaneous combus
tion. It is merely a convenience in
reelearing in ease you get. in trouble
as to the height you want to go and
the available space. A very good
plan is to lake the available space
and pile your layers just as thin as
you can. considering of course the
cost of reclaiming the pile.

.Mr. B. W. Brandenberger: T
would like to ask a question. What
relation has sulphur to the fusing
temperature of the ash .'

Mi-. Langtry: There is a gentle
man here whom I brought down and
whom I think has run more fusions

than anybody in this section of the
country, and as he is wrestling with
that all day, and 1 will ask Mr. Ca-
liote to answer that question.

(Here a discussion ensued be
tween Mi-. ('ahote and Mr. Branden
berger which the reporter could nor
hear.)

This concludes our meeting, gen
tlemen. Remember, dinner starts
at 6:30 tonight in this room.

(Whereupon an adjournment
was taken until after the banquet
on the evening of the same day.)
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The following advertisers in the 1934 Yearbook displayed merchandise
of their manufacture in the Exhibit Hall. The exhibits were very well at
tended and created a great deal of interest.

LIST OF ADVERTISERS EXHIBITING AT FORTY-THIRD

ANNUAL MEETING

\umc Address
Air [{.'duelion Sales Company St. Louis. .Missouri
American Brattice Cloth Company Warsaw. Indiana
American Steel & Wire Company Chicago, Illinois
American Cable Company Chicago, Illinois
Athis Powder Company Joplin, Missouri
The Automatic Reelosing Circuit Breaker Co St. Louis. Missouri
The Carroll Chain Company Columbus, Ohio
Central Mine Equipment Co St. Louis. Missouri
Chicago Pneumatic Tool Co St. Louis. .Missouri
Clarkson Manufacturing Co Nashville, Illinois
Duncan Foundry & .Machine Works. Ine Alton. Illinois
Eagle Iron Works l)(.s Moines, Iowa
Egyptian Iron Works Murphyshoro. Illinois
The Electric Railway Improvement Co Cleveland. Ohio
Eviinsville Electric & Mfg. Co Evansville. Indiana
General Electric Company Chicago, Illinois
W. M. Hales Company Chicago, Illinois
Hercules Powder Company Chicago, Illinois
International Shoe Co St. Louis. Missouri
Keystone Imbricating Co St. Louis. Missouri
Koppers-Rheohiveur Company Pittsburgh. Pa.
A. Leschon & Sons Rope Co St. Louis, .Missouri
Link-Belt Company Chicago, Illinois
Macwhyte ('ompany Kenosha. Wisconsin
Mine Safety Appliances Co Pittsburgh, Pa.
Modern Engineering Co St. Louis, Mo.
National Electric Coil Co Columbus, Ohio
Ohio Brass Company Mansfield, Ohio
Portable Lamp &Equipment Co Pittsburgh Pa.
The Post-Glover Electric Co Cincinnati, Ohio
Frank Prox Company Terre Haute. Indiana
II. II. Robertson Company Chicago, Illinois
•John A. Roebling's Sons Co Chicago, Illinois
Simplex Wire& Cable Co Chicago, Illinois
Geo. W. Snarr &Co St. Louis, Mo.

When buying, jtleaae consult the Advertising Section.
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Name Address

Soeony-Yaeuum Oil Co St. Louis. .Missouri
Southwest Bolt & Nut Co St. Louis, .Missouri

Standard Stamping & Perforating Co Chicago, Illinois
The Timken Roller Bearing Co Canton. Ohio
Tyson Roller Bearing Corporation Massillon, Ohio
The Upson-"Walton Company Chicago. Illinois
The Watt Car & Wheel Co Bamesville, Ohio

Westinghouse Electric & Mfg. Co Chicago, Illinois
The West Virginia Rail Co Huntington, W. Va.
I. B. Williams & Sons Chicago, Illinois
The Wood Preserving Corporation. Aver & Lord Division

Chicago. Illinois
Department of Mines & .Minerals Springfield. Illinois
University of Illinois Urbana. Illinois
Bureau of .Mines Yincennes, Indiana

EVENING SESSION
7:45 O'clock P. M.

Meeting reconvened.
President Sandoe: We have a

toastmaster and a speaker who want
to handle the meeting, and I will
not ask for any assistance from the
floor. I will tell you about a young
fellow who has gained internal ional
repute. I expect he can tell a lot of
things that are not true, but he is
still a fine chap. When he grows
up, some day he will make a good
toastmaster. It gives me great pleas
ure to introduce Mr. George B.
Harrington.

Toastmaster George B. Harring
ton (President. Chicago. Wilming
ton & Franklin Coal Company.
Chicago) : I would like to say
"Gentlemen," but if I start now .1
will have to say "Ladies and Gen
tlemen," and that is a great handi
cap.

Sandy is a fine ehap, and 1know
you will not take him seriously.
You must not expect too much from
the toastmaster. He is a necessary

When buying, please COItSUli the Advertising Section.

evil. There are a lot of people
who like to have a lot of statistics

about their speakers. They want to
know where they were born and
why, and if not for that you could
get rid of the toastmaster. If is a
real job. If you have ever gone to
a friend and asked him to tell you
it nice, clean, little story you can
use at a dinner, he sits there grin
ning and you know you cannot
even start with it. But I had a
break this morning, for I asked
Paul Weir and he said "Well. I
cannot help you now. but if you get
this job two yeare from now I will
clean up some of Sandy's stories
for you in my new 'Genuine'
Super Washer.—if I ever gel if go
ing. " So I am leaving Hie story
telling to the speakers who are here
for that purpose.

I have to look down here, for f
have so much data I do not wan!
to overlook anybody. They toll me
Sandy is really a fine singer. He is
on the Apollo Quartette of si.
Louis, or Trio, you know what I
mean, but the trouble is he always
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wants to start singing about three
o'clock in the morning. He is a
hard fellow to find sometimes after

office hours. They tell me that last
night there was a fellow named
Fay who paged him all evening, hut
later had to transfer the call to next

year's president, Mr. Jenkins, I
don't, know if that is true or not,
for I wasn 't here.

This Mining Institute is really a
splendid crew. Secretary Kchon-
thal is a fine stroke-oar. And while
Sandy looks a little heavy for a
coxswain, they tell me he is doing
a fine job at it.

Of course. I am supposed to say.
and do say it with a great deal of
sincerity, this is a wonderful meet
ing. You always have dandy meet
ings down here. I have attended
the last several, as far back as I
can remember.

Now we get down to my stuff, and
it becomes my pleasure, or privi
lege. I should say, to introduce, or
at least to present, for he needs no
introduction, our new I'resident.
"T. J.", or better known as "Tom
my," Thomas. Before I let him up,
I have got to tell you these statis
tics. That is the reason I am here.

He was born in Collinsville, Illi
nois, and when approaching the
state of manhood, started in the
mines, which means that he had jus!
exactly the kind of a start we want
for these Illinois coal operators, of
which he is now one of our leading
ones. One very prominent man to
day told me he was the best, which
I question, because there are a go.'d
many of us, but still—be is pretty
good. Twenty-five years ago he
switched to railroading, which has
become bis major love or whatever
it is. and has risen to be the As
sistant to President I'.udd of the
Burlington Railroad, who you re
member addressed us here two
years ago. He is also President of

When buying, pleaee consuii

the Valier Coal Company and now
President of the Illinois Mining In
stitute.

Mr. Thomas is a musician, which
I was pleased and surprised to
learn, a violinist, and also a great
lover of art, and 1 happen to know
he has a lovely family with at least
one fine boy and girl 1 have; met. I
think the Institute is very fortu
nate, and I am sure happy, to have
Mr. Thomas as its President, and I
now present him and give him the
"mike."

President-Elect Thomas: Mr.

Toastmaster. gentlemen of the Illi
nois Mining Institute. I want to
thank you for the honor you have
conferred upon me in selecting me
us your President for the coming
year. This is a great, organization,
aggressive and active. I want to
pledge to you I will do my utmost
in upholding the traditions of the
Illinois Mining Institute during t he
year.

1 thank you.
Toastmaster Harrington: Now,

the Vice-President, and, if tradi
tion is followed, next year's Pres
ident. He will be allowed to make
a speech next year. Whoever is
toastmaster will have the pleasure
of telling you his pedigree. How
ever. T will have to say he is one of
our best known elder statesmen,
and I will let you have a look at
him in a moment. He follows the
tradition of our late lamented re
tiring President by being some
what of a Beau Brummel.

I have got to say something Unit
has been bothering me a great deal
about this election, because today,
when Bandy retires, being a well-
known wet, you have put in our
friend Tommy Thomas who I for
got to say is a wellknown dry.
Someone told me this morning you
could not even get him to smell a
Cork. And then you taper off by
the Advertising Section.



ILL1 X 0 / S •'/ / A' / .V 0 I X S TI T V T K in

putting in a vice president who is
also dry but not quite SO dry. Does
it take two years to get bark to nor
mal after Sandy .'

I will ask Mr. .Jenkins if be will
get up and smile at the audience.

Our Secretary, heretofore re
ferred to. lias been Secretary for
about six years, and it woidd be
foolish to try to tell you anything
about him. However, be lias been
known to give a fellow a match.

1 bate to have to refer to these
notes and printed matter, but we
have a number of our directors and
guests, and one or two other peo
ple not here who have sent you mes
sages, and 1 will ask those present
if they will please rise when I in
troduce them, but keep their
speeches until they become presi
dent.

Way over here, on my extreme
right, is my little friend Wardie
Argust.

Down the other way. Mr. W. .1.
Austin, of the Hercules Power
Company, and we want him to make
a Speech some time.

Charlie Hamilton, a former pres
ident, and. on the other side again.
"Rock Dust" Johnny .Jones.

T cannot read tliis. but it seems
to be Chief Leighton, of the Geo
logical Survey. Somebody says be
does not like to be called Doctor so
I will not call him Doctor. lie docs

not look like a Doctor.
Ilerbie Taylor—-if lie bad an old

bat lie could take this job and gel
away with it better than I will.

Another
Treadwell.

And the
who is bui
Weir.

From Indiana,
wright.

And Dean Thompson of the
School of Commerce, University of
Illinois.

ex-president, Harry

aioresaicl wise

lding a washer,-
virgin

-Paul

Harvey Cart-

Mr. Erskfne Ramsey, well-known
consulting engineer.

Denny Lewis, formerly one of us
and now Ambassador-al-Large in
Washington.

We have several directors who
arc absent. And 1 will follow the
suggestion of a friend and intro
duce a newcomer lo the Illinois coal
ranks,—a convert from metal min
ing,—I be new President of the
United Electric Coal Company,—
Louis Ware.

Mr. Schontbal has an extremely
nice but somewhat long letter from
the Governor, in which be says lie
intended to be with us. but owing
to an unexpected call to Chicago,
which I happen to know was a fun
eral, be could not come. He writes
us a very nice letter.

And Mr. George Kiggs. President
of the Coal Mining Institute of
America.

.Mr. George Kiggs (President,
Coal Mining Institute of America) :
In the early days, back in 1911, I
went to work for the United Stales
Bureau of Mines, and put in live
years and seven months with them.
It lias been my duty—duty, now get
that, to attend more mine fires and
explosions than any man in Amer
ica and wear breathing apparatus,
and I am not standing up and brag
ging to you but telling the facts.

Today, and for the last three or
four years. I want to say we have
made headway. We have not been
called on to wear breathing appa
ratus and tight fires and explosions
and bring out dead and search for
the living that might be in the
mine. We are making progress.

This year I happen to be Pres
ident of the Coal Mining Congress
of America, and I want to bring out
this: In Pittsburgh, in December,
on the 12th and 13th, we are hold
ing our session as you have been
today. We are putting over our

When buying, please consult the Advertising section.
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program. A lew months ago one of
the members in Pennsylvania said
to me, "George Riggs, 1 think it
would be a fine thing it we put over
a program this year showing the
progress of mining eoal from 1910
to 1935, twenty-five years of prog
ress." I said. "That, is exactly the
kind of program we will tail, on."

Now. on the 12th and 13th of De
cember, in Pittsburgh, in putting
on this program, we assigned three
men from various firms to take up
the matters of mining, three more
men to take transportation, three
more ventilation and three safety,
and then we have three for a gen
eral resume of the whole thing.

T invite you fellows, each and
every one of you. if you can, to
come to Pittsburgh and hear that
program of the Coal Mining Insti
tute of America on the 12th and

13th of December.

That subject is a big subject, the
methods of mining that have been
tried out since 1910. some discarded
and some carrying on. There has
been quite a change in the method
of mining bituminous coal in twen
ty-five years, quite a change in
transportation of this country in
twenty-five years; quite a change in
the ventilation: quite a change in
the duties of mini' inspectors, for
there have been many changes in
the mining laws of the various
States; and Oh, what a wonderful
going-forward in the safely means!
In 1910 we had very little safety in
the mines, and with all these fast
methods of mining safety has had
to come in.

Dean ITolbrook of the University
of Pittsburgh said. "George, you
are not going far enough. You
should take up the preparation of
eoal and the selling of eoal and new
uses for eoal. and so on." I said,
"No, it is too big a program. We
will have to stop with the mining
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of eoal this year." And like the
toastmaster said about the fellow
who was president last year, if he
sees fit he can take up where we
left oil' this year and go on with the
preparation and selling and Unit
end of it, and it will make a gooil
program, 1 believe, for two years.

I am very much interested, was
very much interested, in your pro
gram here today. Yesterday eve
ning, when I left Pittsburgh, .lack
Ryan, my boss—you know, some
thing funny is that -lack Ryan and
I worked together in the Bureau of
Mines many years ago. Now I have
worked for Jack twenty years, lie
would not want to work for me, but
I like to work for him. That is the
difference in men. lie would not
want to work for me, but I like to
work for him. There is a whale of
a difference there. But Jack said
to me, "I want you to take my re
gards and best wishes out to the
Coal Institute in Springfield and
convey my trust and respect to
those men out there," and that is
what I am doing.

Last July, T believe it was, some
where in there, or in June, they had
a Coal .Mining Institute, a very fine
one. in Terre Haute. Mrs. Riggs
and some of the children and 1
drove to the meeting, and I met
your Secretary. He wanted to know
what he would have to do to get
me to come to your Institute. The
program was something similar to
tonight. I said. "All you have to do
is to get in touch with .Mr. Ryan,
and if he says I can come I will be
there." He said. "You are just as
good as out in Illinois now."

I must leave tonight. I did in
tend to see the Pittsburgh game,
but before I left Pittsburgh I got
a telephone call, and my oldest
In-other lost his wife. She had ty
phoid fever and rheumatism set in.
and he lost her. The funeral will
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lie in the aflornoon. I go to Chicago
tonight and get to Pittsburgh to
morrow evening at 8:25.

It has been a pleasure to he here.
I have met a lot of old and new
friends, and am more than pleased
to have been with you. I thank you
very much for this opportunity.

Toast mast or Harrington : I
thought that was a diplomat that
Denny Lewis brought from "Wash
ington, but he turns out to be just
another guy from Pittsburgh. They
have big ones and little ones liere
tonight.

I will now introduce our speaker
of the evening, and, joking aside.
we are. I think, a most fortunate
group to have .Mr. .Morrow as our
speaker. This Program Committee
seems to lean toward the Pour
Horsemen. We had Ralph Taggart
last year, Ihe Pour Horseman of the
South, and this year we have a
Pour Horseman from the North.
Hut as I said earlier. I think it does
adil very much to the interest of
hearing a speaker to know what his
background is.

Mr. .Morrow was born and edu
cated in Ohio, and today is prob
ably the largest thorn in the side of
the Ohio coal operators, with Ins
52,000 tons of coal per day moving
out of Pittsburgh. After growing
up. as we all do, he first became ac
quainted witli coal by working,
about 1910, on the Coal Census, or
the Census on Coal .Mining. A lit
tle later, about 1913, he was either
drafted or taken into or maybe got
in business with the Federal Trade
Commission under Chairman Hur
ley, who apparently was a discern
ing individual because he talked
Mr. Morrow into getting the Fed
eral Trade Commission, which was
then (piite young, organized. You
will note that from then on this

chap has organized everything or
nearly everything he has touched.
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—as an organizing job,—down to
the present when he seems to be
bent on disorganizing the Guffey
Bill. 1 do not know just where the
change came in, but we will see.

On this Federal Trade Commis
sion job, .Mr. Morrow had a lot to
do with the passage of the YVebb-
Pomeroy Act. which was the first
exemption from the Anti-Trust
Laws, and exempted foreign ship
ments, foreign commerce, from the
Anti-Trust Laws, so that, for in
stance, the copper fellows could get
together on exports and protect
themselves against such combina
tions as the foreign cartels.

Hut as far back as HUM. John
Morrow was monkeying with the
Anti-Trust Laws. After he fixed
up the federal Trade Commission
•—and if I speak in jest you will
know that I am speaking in jest,
and I would not mention it if he
did not do a good job—he went, to
Pittsburgh and organized the Pitts
burgh Coal Producers Association
over which he presided for a time,
until he was taken to Washington
to organize and become the first
head of the National Coal Associa
tion. About that time Mr. Garfield
was Coal Administrator, or some

thing like that, and he took .John
Morrow over to organize the distri
bution of coal during the war.

After a short time with the Na

tional Coal Association, that al
ready being organized, he did not
feel there was anything to do there,
so he went back to Pittsburgh and
went into the coal selling business
in a wholesale way.—for a while.
He became impressed with the Joy
Loading Machine and became asso
ciated with that Company, of which
he is still Vice-President, and in
that capacity went, to see the Chair
man of the Pittsburgh Coal Com
pany, to see if he could unload on
them some of his coal loading ma-
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cbines. and instead lie loaded him
self on them by selling himself and
became Vice President in Charge
of Sales of the Pittsburgh Coal Co.
At that, time the Company was pro
ducing about (i.000 tons a day. and
in six mouths our hero was Presi
dent of the Pittsburgh Coal Com
pany, which was by then produc
ing 20.000 tons per day, and today
lie is still President and they are
producing 52.000 or 52.000 tons a
day. I hope be retires by becoming
Chairman of the Hoard before lie
gets out much more coal.

Now. the subject tonight.—I can
not tell you anything about it. It
says "The Spiral in Coal." We out
here know about the "Spiralizer,"
an invention. I believe, that went
back to—where is that Museum in
Washington where they put things .'
—The Smithsonian Institute, those

things that come in for awhile and
then go out,—like coal washers. I
expect maybe it is a monkey wrench
John is throwing into the CulVey
Act. for he is the large if not the
largest proponent of the holdouts,
not having yet come under Mr. Guf-
fey's Bill, and probably not hav
ing sent forward his tax.—and 1 do
not know whether he has made up
his mind. That is probably what
this spiral is. lie is going to tell us
about it.

At any rate. I think it will be safe
for me to say that .Mr. Morrow, in
addition to being a well-rounded
operator and well-rounded organ
izer, is the littlest big coal operator
in the United States, and is right
fully known as the "Mighty
Atom." I would like to introduce
Mr. John I). A. Morrow, of Pitts
burgh.

THE SPIRAL IN COAL

By -I. D. A. MORROW
President. Pittsburgh Coal Company, Pittsburgh, Pa.

Mr. Toast master and Gentlemen
of the Illinois .Mining Institute:
T was careful to note the opening
remark of your retiring President
that he hoped to get this over with
just as soon as possible. So do I.

A few years ago it was my good
fortune to go on one of your boat
trips. I still remember it with pleas
ure. So when you invited me to ad
dress you this evening I looked for
ward to renewing some pleasant
friendships, seeing men I have not
seen in the years between, and hav
ing an enjoyable visit with the In
stitute.

This "Spiral in Coal" has agi
tated George Harrington a great
deal. All the way down from Chi

cago Ibis morning, every time
George waked up he would say.
"What is that darned spiral, any
way?"

Let me explain briefly. Some of
you havi' been fortunate enough to
see an eagle rise into the sky and
you will recall that lie went upward
in ascending circles that took him
higher and higher in a great spiral.

And so it was with Bituminous
Coal. For years production swung
upward in a swiftly rising spiral
that lifted the industry to wealth
and prosperity. In twenty yearly
swings of that rising spiral. Bi
tuminous Coal production soared
from 200,000,000 tons to nearly
600,000,000 tons per year.
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Then the rising circles faltered,
swung lower and yet lower until
in fifteen yearly swings of that
downward spiral, production
plunged to little more than half its
peak total. That downward spiral
brought, financial disaster to scores
of eoal companies, idleness and
want to hundreds of villages and
communities, poverty and despair
to thousands of families through
out the eoal fields.

Across the last thirty-five years
the history of Coal parallels the
fairy story of llad.j the Arab. In
the dim light of dawn he wakes
from sleep in the dust of the road
side, a beggar in rags at the gate
to the palace of the Prince. As
the sun rises throughout the morn
ing he seizes one opportunity after
another, and t hanks to a kind Kate,
he rises swiftly from one post to
another until at midday he has be
come the Prince mi the throne in
that same palace, his person garbed
in gorgeous robes, his turban flash
ing with precious jewels, his state
exalted in pomp and power. But as
afternoon wanes, while he feasts
and enjoys himself, other men
swiftly seize his power, misfortune
overwhelms him and when night
falls he lays himself down to sleep,
a beggar again, in his old rags in
the dust of the road at the palace
gate.

Almost it is the story of Coal. In
the years from 1918 to 1934, com
petitive fuels, petroleum and nat
ural gas. seized their opportunities
to rise to economic pre-eminence by
more than doubling their produc
tion and sale in America. But in
those same years, sunk in its own
ineptitude, Coal, like Hadj the
Arab, was returning to beggardom
in the cobwebs and rust of its idle
plants, until eoal men. like Hadj in
the hour of misfortune, filled the
air with their wails and lamenta

tions, and some even proclaimed
that eoal is a dying industry and
petitioned Washington to provide
economic and legal burial for the
unattractive remains.

We who are in the coal business
ask ourselves tonight. "Is this the
end of the story?-* Has Coal had
its one great day and is it either to
sit forever a beggar before the
splendid palace of American indus
try, or become forever a mummy,
laid away in wrappings of official
regulations ami red tape? In all
the long years ahead is there no
possibility of another upward spiral
in Coal ?

To the question of such possibil
ity unhesitatingly 1answer "Yes,"
but it rests largely with us our
selves how far t hat possibility trans
lates itself into reality.

Think for a moment what made
that ascending spiral in Coal. A
tremendous expansion of the use of
power and machinery in the United
States demanded more and more
coal as the source of energy for that
power and machinery.

Xow. what an- the possibilities
of another great expansion of
industrial activity here and of
another consequent increasing de
mand for coal.' Several factors en
ter into the answer to that question.
The first, of course, is the cost of
eoal itself. One of my reasons for
affirming the possibility is the rec
ord of wind you production men
have done in Illinois and Indiana
in the last decade.

Ten years ago your best mines
were producing tS\'-> to 7 tons of
coal per man on the payroll per 8-
honr shift, Today your best mines
are producing 1-1 t" 15 tons in 7
bonis. Iu ten years, therefore, you
have more than doubled the produc
tive capacity of your men. with sig
nificant reduction in costs.
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What are you going to do in the
next ten years? Will you stand still
where you are. at 15 tons per man,
or will you multiply the productive
efficiency of your organization to
produce 25 or 50 tons per man pel"
shift? I have sufficient confidence
in the men in this room to believe
that through greater use of machin
ery, the development of new inven
tions and the adaptation of new
processes and instrumentalities to
the extraction of coal from the
•.'round, you will make such further
pains.

True, there are physical difficul
ties in the way, but physical diffi
cult ies never stopped anybody de
termined to go through them. They
have not stopped you in the last
ten years! They will not stop you
in the next ten. nor will they stop
us in Pennsylvania. West Virginia
or Kentucky. We are grateful lo
you for what you teach us. AVe do
not have to begin where you began
ten years ago. Your accomplish
ments have lighted the road for us
far into the future.

Thus when we consider coal as
the source from which to supply
a possible increasing demand for
energy in the United States, so far
as mine costs are concerned, we can
look forward with reasonable as
surance lo decreasing costs without
reducing wages.

Put .Mine cost is not all. The
transportation cost from mine to
user may he the deciding factor be
tween coal and some competing
fuel. I shall not discuss freight
rates here, hut it is necessary to
mention them to make my argu
ment complete. Most coal men be
lieve that lower freight rates on
coal are necessary to the recovery
of the industry. Some authorities
assert that our whole transporta
tion system must be reorganized
and put under more direct Govern

mental control, even to Government
ownership. T hold a contrary opin
ion. In my view the railroads need
less regulation and control instead
of more, and Government owner
ship, management and operation
would he a limitless calamity. The
way to better transportation serv
ice and lower rates on coal is to let
our capable and able railroad men
build up the railroads as we and
other business men expect to build
up our enterprises. Anil I believe
that we can rely upon the ultimate
common sense of the American peo
ple presently to adopt this policy.

Therefore, when we consider fu
ture eoal costs, either at the mines
or at consuming points, we have
reason to anticipate costs that will
foster and not prevent the increased
use of coal.

Remember we are talking about
a rising spiral in eoal and not a
descending one. This implies great
er consumption of eoal. but can the
United States consume increasing
outputs of eoal? Here we are con
fronted with two exactly opposite
theories of production and con
sumption in this nation over the
years 1020 to 1929 as causes of the
depression and as indicators of the
future.

One theory is that through those
years we were over-producing, that
we produced more of everything—
hoots, shoes, hats, clothing, automo
biles, refrigerators, iron, steel, cop
per, eoal. cotton, corn, wheat, hogs
and all the other thousand and one
things that this nation uses—than
we needed or could use. that pro
ducers of these commodities in
creased their efficiency and produc
tivity so much and forced upon the
market such an over-abundance of
goods of all kinds that the accumu
lating undigested surplus finally
swamped the nation's production
machinery, until it had to slow
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down—and down—into the depres
sion.

The other theory is that we were
over-consuming, thai as a nation
we lost our heads and went, on a
wild orgy of buying and using and
enjoying more than we needed,
really wanted, could pay for or
OUghl to have, thai we ran prices
up. stuffed ourselves with the sur
plus of product ion thus called into
being until we bankrupted our
selves, and thus caused the depres
sion.

you will recognize that the mere
statement of these two theories im
plies a start lino eon fusion of mind
on the pari of one or the other or
perhaps both advocates. Neverthe
less, some branches of our federal
Government are acting on the the
ory of cut ling down production,
for example, by paying the produc
ers of cotton, corn and wheat not

to produce these commodities, by
shortening hours of labor and lim
iting product ion in manufacturing
and mining industries. On the
other band, we have other brandies
of the Federal Government indus
triously, enthusiastically borrowing
trainloads of money, giving it away,
spending il on huge public works
programs, good, bad and indiffer
ent, for the purpose of increasing
purchasing power—in other words,
to stimulate consumption.

Some professorial reforming
economists ami politicians may
think such conflicting policies are
marvelous, but from the point of
view of a plain business man. they
.just don't make sense. Now. as
plain business men. let US ask our
selves wind are I lie fads thai can
be brought to bear on these eco
nomic theories, if that is what they
are. anil the political actions that
grow out of their acceptance.

First, was the industrial machine
of llie United States, its mines, its

farms, il factories, forests, trans
portation lines, etc.. in the boom
years of 1928 and 1929, producing
at or beyond the peak of capacity;'
The answer is "no"! Every one of
us knows of mines and plants thai
were idle or not running to capac
ity. We have all seen hundreds of
thousands of acres of farm lands
not utilized at all. As nearly as
competent observers can estimate,
our total industrial machine was
used in those peak years only to
about SO'; of actual capacity. Thus,
even at the top of our boom years,
we had 20ft of our productive or
ganization as a nation idle, unused
and uncalled for.

Xow as to consumption, were we
as a nation of people consuming all
I bill we needed or more in those
same years' Your own knowledge
and experience emphatically an
swers "No" to that question. We
all know that millions of people in
America did nol have as much coal
to burn in winter as they could
comfortably have used. Millions of
people did not have the clothing,
the food, vacuum cleaners and
washing machines, electric irons
and radios, motor ears, shoes, edu
cation For their children, travel for
themselves, and all the thousands of
other things that people need or
can use and enjoy.

Therefore, as a nation, even in
1928 and 1920. we were consuming
nowhere near the quantity or vari
ety of products and services that
we might have consumed and used
and enjoyed. In short, even in the
most shining days of the glowing
2(l's. both production and consump
tion were far below the possibilities
of I his mil ion.

Civilization in its progress, gen
tlemen, is nothing more than the
process on the one hand of creating
new wants, new pleasures, new
needs for the human animal, and
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on tlio other hand providing new
ways in whieh those wants anil de
sires can be satisfied. The method
by which they have been expanded
and the way in which they have
been satisfied from the beginning
has been through man's increasing
utilization of power and machinery.

When man first picked up a club
and swung it in his hand lie multi
plied the strength of Ids arm to
reach out farther and hit harder
to defend himself or to kill his
game, in other words, to satisfy Ids
needs and wants. When he learned
to use the (lower of a sapling bent
into a bow to shoot an arrow, when
be learned to tame and use the horse
and dog, he began to use power out
side of himself. Since those far
distant days, man has learned to
make himself a thousand looks of
wood, stone, metal and even of flam
ing gases, and to build himself ar
mies of machines to do bis work.
He has learned to fret "power for
his niaehines from the wind, the
rivers and oceans, the lightning of
the air, and from the sunlight of
countless ages stored within the
earth in pools of oil, fields of gas
and seams of coal. We forget that
all this is a daily miracle over the
wide earth because it is the com
monplace fabric of our everyday
life.

The other day I stood beside a
small machine making an intricate
little fixture at the rate of 2.000 per
day. each exactly like every other.
One man could look after a half

dozen of those machines. Twelve
thousand of those little fixtures ev
ery day! That man could never
make that little shape of metal with
his hare hands, and if he used hand
tools, how long would it take him to
make the twelve thousand? Not
with the accuracy of the machine in
all his lifetime! ITe had multiplied
his productive capacity hundreds
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of thousands of times with the mod
ern machine.

In that manner, in the last twenty
years, we multiplied our productive
capacity. That multiplication of
human productive capacity made
possible the discovery and satisfac
tion of new wants, desires and pleas
ures. In other words, it multiplied
human happiness and at the same
time created more leisure for its
enjoyment.

Do you think t hat we are through
with that process, that we shall
make no more new scientific dis
coveries, invent no more new ma
chines, make no further additions
to the sum and substance of man's
enlightenment and enjoyment.' All
your intelligence rebels at such an
idea. Not yet have we started the
clock of human progress running
backward in America!

Hence we have every reason to
believe that ahead of us there is
still opportunity for increasing con
sumption of commodities of all
kinds, coal included, with the con
tinuation of the same industrial de
velopment that has added so much
to life in the span of our own years.

The economists will tell you. how
ever, and many of the bright young
men of the New Deal at Washington
have shouted the idea from the
housetops, that we must have
greater purchasing power in the
United .States, that it is not enough
to produce or he able to produce all
of these conn lities and enjoy
ments unless people are able to buy
them. 1 agree with the truth of the
statement, hut I disagree with many
of the means they would use to in
crease consumption. Let us ask our
selves, as business men, how can
consumption of motor cars, or re
frigerators, or hats, or shoes, or
clothes, or foods he increased?

Dr. Townsend proposes that the
federal Government pay every-
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body 65 years of age and over $200
per month and require him to spend
it. thai this would produce a vast
increase in purchasing power, stim-
nlate industry and restore prosper
ity. Where he would fret the $200
For everybody, year in and year out.
does not seem to worry him any.

Let us indulge our fancy for a
moment with some of these ideas.
If you would take all the families
in the United States whose income,
as a family, totals less than $2,500
per year, and if you would raise
their family incomes all up to
$2,500 per year, that additional
purchasing power would create a
demand for commodities and serv

ices in the United States approxi
mately 209? greater than the peak
demands of 1928 and 1929. In other
words, the satisfaction of that in
creased demand would run all our
factories, mines, saw mills, farms,
forests, fisheries, etc. to their ca
pacity. Unemployment would van
ish and prosperity would return.

Let us try another one. If you
could arbitrarily add .$1,000 per
year to the income of every family
whose annual income is less than

•$10,000. that increase in purchasing
power would prohably create such
a demand in the United States for
commodities and services of all
kinds as would require t be building
of new factories, tbe opening of ad
ditional mines, and would create all
ot her cycle of expansion.

Well, then, why not go ahead and
do some of these things.' Why not
adopt Dr. Townsend's proposal!
Or the still more elfective one of
just giving every family in the
United States a minimum income
of $2,500 per year.'

Now for a moment let us simplify
our thinking by eliminating money
from tbe proceedings. After all.
money is onlv a medium of ex-
change. It is a common measure of
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value and a bandy device which you
can also use to trade your commodi
ties or your labor or your skilled
services for the commodities pro
duced by someone else, or for Jus
services or his labor. But if we
would think straight on some of
these subjects, we must eliminate;
that confusing medium by which
we effect the exchange; of commodi-
tie-s. When we do that. OUT own in
come, them, instead of dollars, be-
eomes whatever we ourselves can
produce in the way of commodities,
food Supplies, goods of all kinds.
services that we render or labor
that we- pen-form. If we barter those
commodities that we; proeluce. or
the; labor that we perform, or the
services that we- render, for other
connnexlit ie-s. ot Iter service's, or other
labor, then our income is trans
formed into food supplies, clothing,
shelter, a motor ear. a dining room
table-, a rug, or whatever we choose
1e> convert it into.

Let us then talk feu-a moment not

about incenne' in dollars, but about
income in bread, meat. eggs, pota-
teie's. shoe's, soe-ks. hats, clothes, re
frigerators, radios, motor cars, tick
ets on railroad trains, the right to
use a telephone, to seuel a telegram,
in short, in terms of the commodi
ties and service's that we' all need
ami have for the- enjoyment of life
in the 1'nite'el States today.

Them our bank account becomes,
not so many dollars, but so much of
all these' various things that you
have saved up out of your own
earnings ami stored in the hands of
tbe bank. Von have a call on that
bank for see much food, for so much
clothing, for see much shelter, for so
much of these eether commodities
and services as you have stored
there, ami the total of all tbe'se com-
modities that are- produced in the
United State's and of the services
that are rendered in a year, const i-
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lilies (lie nation's income for thai among llie people who produce il
year. Thai is our real income and is another problem, but the letter
that income does noi change, al- "A" in the alphabet of increasing
though the dollar by which you purchasing power is to increase pro-
measure its value yesterday was duction. The letter "B" is lo pro-
worth 100 cents, today is worth 59 dure it more cheaply, and if that is
cents and tomorrow possibly 10 to he done while purchasing power
cents. Changing the legal value of increases, then it can he done only
the dollar, our measure of value and by reducing the cost of production
our medium of exchange, does not through multiplying the efficiency
produce one more bale of cotton, one of the producer, not by cutting Ids
more bushel of wheat, one more suit wages. As we have seen from lime
of clothes, or one. new machine of immemorial, this has been accom-
any kind. It does not alter the plisbed by the addition of more
quantity or character of the real power, the development of new in-
income of the nation. ventions and new machines and the

Now, thinking again in terms of use of that power and those ma-
real income, why don't you just go chines more effectively,
ahead and write a check on the bank In short, our common sense tells
for the new motor ear you want, us that we cannot reach up into
for tin' new clothes, the new house, the air of some fairyland and pull
the winter vacation in Florida, the down $201) per month income for
summer trip to Europe, or what- every family in America, so that
ever else your fancy may dictate.' they can buy and use more of every-
Because your own common sense thing and thus increase purchasing
tells you that whenever you have power and start our idle wheels
exhausted the motor ears, the turning again. 1>lit if we pull the
clothes, the trips thai you have cost of more and more commodities
earned and laid up for yourself in down to levels where more and more
the hank, you are through. The people can buy with their present
hank won't give you any more. incomes, the net result is an in
dent lemen. a nation is not different crease of national purchasing
from the individual. It cannot power and of national income.
Write its cheek for any more bread, measured mil in dollars but in what
meat, clothing, shelter, motor ears. dollars will buy. On that principle,
etc. than it produces. by constantly lowering the price of

How. then, do you go about in- his ear. Henry Ford vastly in
creasing the purchasing power of a creased the power of the American
nation.' If 1 wish to increase my people to purchase his motor ears,
own purchasing power, I myself This is the only way a nation can
must create more of the commodi- write its cheek for an increase of
ties that other people want, or I income—real income—for all its
musl furnish more or heller services people. Furthermore, this is some-
thai they desire in order that I may thing we can do and not by political
command more of wbal they have sleight-of-hand but by tin- bard
than at present. And so with a na- work and inventive genius that lias
lion. Before it can increase its pur- always done it.
chasing power at all. it collectively T stress the necessity of not cut-
must produce more of the things ting the wages of the operator of
il wants io enjoy. Now, how that the machine. This is only another
production is to he distributed way of saying that the better work-
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er, the worker with the skill, intelli
gence and adaptability to multiply
his productive efficiency with the
machine is entitled to a reasonable
share of the greater output he then
produces. That means more pur
chasing power, more income for
him. measured either in money or
in commodities and services. This
is what has taken place throughout
this nation's industrial develop
ment. Herein Illinois and Indiana,
for example, yon pay the operators
of your loading machines and your
cut ting machines more money than
you pay hand loaders or pick min
ers. Both you and they have gained
from the use of the machines.

That is true in industry gener
ally in t lie United States. The
United States Census Bureau every
ten years obtains complete informa
tion about the number of employees
in mining and manufacturing en
terprises and what they are paid.
From that source we know that in
1!!()!). out of the total of everything
produced from mines, farms fac
tories, etc. in the United states.
")4'v went to employees in salaries
and wages. From" 1909 to 1929
there was a great extension of the
use of mechanical equipment,
power and machinery in all indus
tries throughout this country.

At the end of those twenty years,
the population of the United states
bad increased 33%, but the total
product of the nation had increased
by (io','. and again I am talking.
not in dollars, but in quantities of
goods ami commodities produced.
The nation's total product in 1929.
if valued in dollars, was three limes
the product of 1909, but because of
different price levels the use of dol
lar figures is not accurate for com
paring the total quantities of com
modities produced. Now. how did
the share of employees in the 1!>2!I
output compare with their share in

liiOil.' At the end of those twenty
years, their share of the National
output had risen from 54'/J to 65%.

Furthermore, employees, those
to whom industry paid salaries and
wages, were the chief beneficiaries
of Ibe twenty years' increase in pro
ductive output. The return to cap
ital between 1909 and 1929 was ap
proximately stationary between
139! and 15%, whereas the share of
employees in the greater total Na
tional output ran up from f>l'< to
65%. We need not fear the more
extended use of machinery. What
we must fear is restriction upon its
introduction and use.

A moment ago [ said that our
minds revolt from the idea that we
are through with mechanical and
industrial progress in this country
and that we confidently expect new
inventions and new industrial de

velopments. Is there any real foun
dation for that expectation or is it
only a hope, what tile psychologist
calls "mere wishful Thinking".'
There is a real basis for our belief.

The other day a celebrated Eng
lish scientist, perhaps the greatest
physicist in the world today, said
that before long man would create
lor his use in art and science and
industry, new elements not known
before in earth or sun or stars.
They have discovered isotopes of
nearly all the elements, even for the
hydrogen atom, but recently
Ibought to be the elemental build
ing block of the universe. That hy
drogen atom they have identified in
two forms, one heavier than the
other. Water, the old familiar ll-O.
is either light or heavy, and the
heavy water is quite a different
thing, chemically and physically,
from our everyday beverage.

I shall not go into any abstruse
discussion of atoms, protons, elec
trons, neutrons and the new phys
ios. It is enough to say hen- that
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men are now doing astounding
things with the atom. For example,
Hie transmutation of one metal into
another, the dream miracle of the
alchemist, is a fact in the labora
tories of today. Television will he
a commonplace tomorrow because
scientists have learned to use elec
trons to create a mechanical eye
more nearly perfect than the hu
man eye. Certainly new industries
will rise in the United .Stales and in
the world.

And what does this new knowl
edge mean to coal? We think of
coal for heat and power, hut in the
next thirty-five years other uses
may he of greater importance. To
day the United States requires the
equivalent of more than 300,000,000
tons of coal in the form of gas and
oil. What will it do for motor fuel
and lubricants when the gas and oil
wells begin to run dry? The United
Stales Geological Survey in a re
cent, inventory of the nation's oil
reserves estimated that the oil in
the pools and fields known on Janu
ary 1, 1934, if used at the 1938 rate
of production, would last not quite
lift ecu years, but it. coidd not be
taken out at that rate and produc
tion would he diminishing seriously
before that date unless new sup
plies were found. Of course, some
new oil pools will doubtless he dis
covered, hut demand is also increas
ing and even now we import from
50 to 100 million barrels of oil per
year. Nations are becoming oil-
conscious. The nationalistic poli
cies now being applied to export
and import trade over the world
may cut ofl' or curtail our imported
oil supply at any time. The Amer
ican people will not. readily give up
their motor ears, their farm trac
tors, their Diesels. Too much of our
modern life is absolutely dependent
npon the internal combustion en
gine. How then shall we satisfy the

ever mounting demand for gasoline
and lubricants?

This country then will inevitably
turn to cofd. of which it has the
greatest known supplies in the
world. Nearly a hundred years
ago. Charles Dickinson tells me.
they made lubricating oil out of
coal in the Kanawha Valley. Even
today, one coal company is experi
menting with a process to manufac
ture low volatile coal out of high
volatile screenings. It is making an
entirely smokeless, sootless solid
fuel, obtaining sufficient gas to pro
cess the coal and to refine the 18 or
20 gallons of tar it obtains per ton
of eoal. This tar is different from
the familiar tar of the high tem
perature coke plants. It is much
richer, witli a different range of
chemical products, and with ordi
nary petroleum cracking stills.
about half of it can he turned into
line knockless motor fuel at. little
above the present price of gasoline.

There is another process by which
eoal today can he liquified com
pletely. Hie ash and sulphur precip
itated, the solvent driven off and
the coal recovered pure. That pro
cess is not commercially practicable
as a means of cleaning eoal for sale
at current prices, hut if coal is con
sidered as a raw material for some
branch of a great new chemical in
dustry in which pure eoal is de
sired, or if that liquified eoal by
bydrogenation or other atomic
change is to he turned into crude
oil and refined into motor fuel and
lubricants, that process may be en
tirely practicable, and immensely
significant.

Coal men have been criticized for
years because they did not attempt.
to discover new uses and new mar
kets for coal. They are now begin
ning to make progress in such
efforts that may contribute mate
rially toward another expansion of
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llie coal business in the United
Stales.

Thus we can say with reasonable
assurance that there is a definite
possibility of another rising spiral
in coal. In the beginning I said the
question of whether thai possibility
was translated into reality rests
largely with the coal men them
selves. As already pointed out. a
part of that responsibility is tor re
duction in production costs. An
other part is Tor the application of
in w chemical discoveries to the coal
industry. A further responsibility
is political.

Your President has asked me to
comment on the Bituminous Coal
Conservation Act. It is because I

believe that the coal industry of
the coming generation, in which
some of us are not too old to hope
to have some share, requires, in
part at least, new development
scientifically, industrially and com
mercially, thai I cannot join with
enthusiasm in turning over this in
dustry t" a Commission in AVnsli-
ington to manage. Government bu
reaus do not create and develop
new industries. Public officials arc
too much interested in holding their
jobs to run the risks that must be
taken to pioneer new industries.
And when I envision the kind of

work, management and risks that
are involved in the coal industry
that is possible. 1 would rather trust
its development to a dozen coura-
geousand able men Tsee here in this
room than to any set of politicians
that ever shined the seats of their
trousers on office chairs in Wash

ington.
There is a sharp distinction in

my mind between detailed regula
tion of the coal industry in all its
aspects by a centralized authority
in Washington and the sound man
agement of the coal industry by
coal men themselves, with intelli-

When buying, please consu

gent and sympathetic help from
the Government. I would like to
see the latter policy adopted as a
part of the foundation for a new
rising spiral in coal.

There are only two kinds of Gov
ernment possible for a nation. One
is the strongly centralized, the
other the decentralized. The cen

tralized form of Government may
he an absolute monarchy, like Rus
sia before the Warj it may he a
Communistic Government like the
llussia of today; it. may be a fas
cist state, like Italy, or it may take
some other form. But in all these
various manifestations, such a gov
ernment is characterized by one
single autocratic central personage
or group, that imposes its authority
upon all the citizens of the state in
manifold detail.

In Russia the amount and kind
of food that you may eat. even the
way your children shall be edu
cated, is determined by .Moscow. In
Italy. Mussolini seemingly exer
cises unlimited authority over in
dustry, finance and social condi
tions. In Germany, you cannot buy
a carload of copper wit bout the per
mission of the German finance
Minister. Your business may per
ish without that metal, but if the
finance Minister decides that tier-
many can do without your product,
even without your business, you do
not get the copper, no matter what
the loss and suffering to you maybe.

Always that kind of government
aggregates to itself more and more
power, always controls more and
more the freedom of action of its
citizens and from time immemorial
it always leads to unbearable tyr
anny until the state explodes in
revolution, bloodshed anil destruc
tion. Revolution is the only cure
for that form of government. It is
the only way a people ever rids it
self of the slavery it imposes.
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Ibll p /,' o c /•; /•: /»/ .v G s o /•' t ii e

We have started here in America
to change our free and democratic
government to that strongly cen
tralized type. Washington is ex
tending its power into the homes of
millions of fanners, hiring Ihem not
to grow cotton, wheat, potatoes.
corn and bogs. Next. Washington
will order them to produce so much
cotton, wheat, potatoes, corn. hogs.
etc., without paying them for wbai
they do not grow or raise.

This is no idle prediction. In the
eoal industry the Government is
now. by legislative enactment,
claiming the right to determine the
way we shall mine our eoal. the way
we shall prepare it. the sizes in
which we shall screen it. the prices
we shall get for it and even the peo
ple to whom we shall sell it. The
Cramers of that legislation, before
it is yet in effect, are already say
ing that Washington must also fix
t he annual out put of eaeh and every
mine and control the opening of
new mini's. If they can tell a farmer
how much eoal he can dig from the
bill behind bis barn they can also
tell 1•iin bow much corn be can
raise on the surface of thai hill.
And that is Russia as it is today.

I am opposed to all sueli funda
mental change in the form, purpose
and conception of our government.
This nation was the product of ex
actly one of those explosions of
popular resentment against long
years of autocratic imposition of
central authority upon a people.
After thai long and bitter experi
ence the founders of this nation
wanted no more autocracies on Ibis
continent. They deliberately and
purposefully went about Ibe busi
ness of forming a decentralized gov
ernment. All the development of
Ibis nation, all the industrial ex

pansion that has lifted it to preemi
nence in the world and given its
citizens the highest standard of life

attained by any people on tbis
globe, has taken place in the free
dom assured by that decentralized
government. I don't wain thai
Gov e v n in e n t fundamentally
changed, I don't want any elected
or self-appointed dictator and T
don't want America revolution
ized into the likeness of the miser
able, planned industrial states of
Europe, on tlie pretext of stabiliz
ing the bituminous eoal industry.
I am the more vigorously opposed
to it because I think it will not pro
vide a sound and prosperous eoal
business, but will disappoint even
its authors by failing completely to
cure our basic ills, and afflicting us
with others worse than those we
now have.

1 do want the eoal business to be
sound financially, to pay decent
wages In its employees and to earn
reasonable profits for its investors.
You have a right to ask how we
shall gel such an industry if not
by the detailed control provided in
the Bituminous Coal Conservation
Act. By the same kind of law that
was passed for American export
trade twenty years ago. known as
the Webb-Pomerene Act.

Prior to its passage, when Amer
ican copper producers undertook
to sell copper to Germany, they
found the users of metal in Ger

many united into one single pow
erful buyer in the Metaligesell-
schafft, thai played one American
copper producer off against an
other, oilier foreign combinations
played the same game on the ex
porters of oilier American prod
ucts. To meet that situation, the
restrictions of the Sherman Anti-
Trusi Act were lifted from Amer
ican exporters. Then whenever it
was practical as a business proposi
tion for exporters to get together in
export combinations, they did so.
and so were able to deal witli l'or-
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eign buyers on a tooling of equal
effectiveness. The American pub
lic were safeguarded against the
improper use of such export combi
nations to control prices iii the do
mestic market by subjecting them
to the oversight of the federal
Trade Commission. American ex
port trade has prospered for twenty
years under that Act. The centra)
government does not regulate it nor
impose its authority upon the de
tails of the exporters' business.

Gentlemen. 1 would like to see
the same thing done for the coal in
dustry, with the same kind of safe
guards. Let coal operators, in
whatever way they want, organize
themselves into such groups as they
choose, make such agreements as
they desire with respect to the ton
nage of coal they will produce, its
preparation, its sale and price, and
make those contracts legal, binding
and enforceable in the light of day
in our Courts. Require the coal
operators to report all such agree
ments to the federal Trade Com
mission or the new National Bitum
inous Coal Commission with all
pertinent information and give that
Commission the right In veto these
agreements when they transgress
sound principles of public interest.
If that were done. 1 think Pennsyl
vania would deal with Illinois when

we come in competition with each
other. We would find some reason

able means by which we could both
make some money instead of both
losing money.

This program is simple, it has
been tried successfully in other
business in the United States even
more complicated and difficult in
the variety of conditions to be met
than the coal industry, and it re
quires no revolutionary change in
our Government or in its relation
to our business.

From the standpoint of the frum
ors and the advocates of the new
Bituminous Coal Conservation Act.
this proposal has one fault. They
will say that various operators will
always stay outside these coal as
sociations or sales agencies or
groups of operators who are at
tempting by agreement with each
other to improve conditions, and
that these outsiders will prey on
those who make such attempts.
Maybe they would prey and maybe
tbey would find themselves preyed
upon until they would prefer to
come inside the fold, hut in any
event, even if few or many should
stay outside, that, gentlemen, is the
price of freedom. That is exactly
what this Government was founded
to assure to each and fvovy one of
us. and personally. 1 am not willing
to exchange it for an arbitrary per
sonal mandate from any politician
in Washington.

This evening we have been con
sidering the coal industry, not in
its own narrow field and not merely
in the restricted limits of what it is
today. We have been looking at it
in its relation to other industries
and to Government in America.
We have been considering wbat it
may become tomorrow and wbat it
may need in its relations with other
industries and with Government.
Looking at it that way. I regard
the Conservation Act as a passing
incident in its history, fit her by
action of the Courts or by sad ex
perience under it, we will live it
down like a bad disease, recover
from it and go on, and presently
it will be forgotten in Ihe new ris
ing spiral in coal.

I like to think that spiral will
mark a wider range of uses for
coal than we have had before and
that our economic foundation will
therefore be on (inner ground. I
like also to bope that when the
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Conservation Act is a forgotten in- this spiral, and I hope you are
indent, we will no longer he prohib- rigid that we are on the upgrade,
iled from working together as busi- I was a little fearful about your get-
ness men, but will be allowed to ting here today, for T met a friend
cooperate with each other to assure of mine this morning and asked how
the new spiral in coal a greater you were coining down and lie said
share in a more permanent pros- you were driving down with (ieorge
perity than we have known before. Harrington, leaving Chicago about

I thank you. nine o'clock. 1 said then you ought
to be here about two o'clock. Somc-

Toastmaster Harrington: Gen- one else spoke up and said "Thom-
tlemen, all 1 have to do now is to as. do you know whether there is
thank Mr. .Morrow in your behalf, a golf course along the route he-
and Mr. Biggs. I can say to you I tween Chicago and Springfield?"
am delighted to meet the Optimist i saj,|_ "No, 1 do not." Someone
from Pittsburgh, for a number of ,.|st. saj,i, "Yes. there are two or
you remember Mr. Eavenson. also 1hl.(.(. „,• ,|u,ln." He said. "If
of Pittsburgh, who spoke on The G Harrington sees a golf
Future ot the Coal Industry no. e h ^ n()t h(.r(. |mli,
so long ago. was not quite so D0S1- ... , , . . . , . ,,

? ii -,i -m seven or eight, o clock tonight,
live. I personally agree with Air. ,, . . ,, ,, •
Morrow. I think we are at the hot- , Gentlemen, is there anything fur-
torn of something, and I am glad ,1,,,r '" come ,K'1,H'e ll,,s meeting!
to (hid out what that darned spiral " l.1"1' we Will stand adjourned.
was subject to the call ol the Chairman.

I will now turn the meeting back IWhereupon the Forty-Third
to our new President. Air. Thomas. Annual Meeting of the Illinois Alin-

Presidenl-Elect Thomas: Air. ing Institute was declared to stand
Morrow, I am glad to find out about adjourned.)

CONSTITUTION AND BY-LAWS

Adopted June 2-f, 1913
Amended Nov. 12. 1926
Amended Nov. 8, 1929
Amended Nov. 8. 1935

ARTICLE I. ARTICLE II.

Name and Puhposi:. Membership.

The Illinois Mining Institute has Section 1. Any person directly
for its object the advancement of engaged or interested in any branch
the mining industry by eneourag- of mining, mining supplies, mining
ing and promoting tin- study and appliances, or mining machinery
investigation of milling problems. may become an active member of
by encouraging education in prac- the Institute. Any person desiring
tical and scientific mining, and by to become a member of the Insti-
diflusing information in regard to tute shall fill out a blank for that
mining that would be of benefit to purpose, giving his name, residence,
its members. age, and occupation. This applica-
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tion shall be aceoinpanied by one
year's dues of $3.00. Each applica
tion for membership shall be sub
mitted to the Executive Board, who
shall make an investigation as to
the qualifications of the applicant,
and shall be authorized to elect to
membership and issue a certificate
of membership to such applicant
subject to the ratification of the
next regular meeting of the Insti
tute.

Section 2. Any person of dis
tinction in mining may be elected
an honorary member of the Insti
tute by two-thirds vote of the mem
bers present at any regular meet
ing. Any member who has been
an active member of the Institute
and shall have retired from active
business in mining may become an
honorary member.

Section II. The annual dues fin

active members shall be $3.00 and
any person in arrears on August 1.
of the current year, after having
been sent, two notifications of dues,
to be dropped from membership.
Members in arrears for dues will

not. receive the printed proceedings
of the Institute.

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

ARTICLE III.

Officers.
Section 1. The officers shall con

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

Section 2. Nominations for of
ficers and the executive board shall
be made by nominating committee
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of three (3) appointed by the Pres
ident at least thirty days before the
annual November meeting, pro
vided that anyone can be nomi
nated on the floor of the meeting
for any office for which an election
is being held.

Section 3. The officers and ex

ecutive board members shall be

elected by ballot, annually, at the
regular November meeting and
shall hold office for the ensuing
year.

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

Section 5. The executive board
shall consist of the officers and

twelve other board members.

ARTICLE IV.

Duties of Officers.

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

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

Section 3. The secretary-treas
urer shall keep a record of each
meeting, shall read and file all reso
lutions and papers that come before
the Institute, countersign all orders
for money which have been signed
by the president, and shall purchase
necessary supplies under the direc
tion of the executive board.
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ll? shall keep a true record of
all money received by him and pay
ments made on account of the In
stitute. He shall pay out no money
exeept on an order signed by the
president, and countersigned by
himself, and shall retain these or
ders as vouchers. lie shall give
bond in such sum as the Institute
may provide, the premium on said
bond being paid by the Institute.

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

The retiring president shall aet
ex-oflicio in any capacity lor the
ensuing year.

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

Section 5. The Executive Board
shall perform the duties specifically
prescribed by this constitution: it
shall supervise the expenditures
and disbursements of all money of
the Institute, and no expenditure
other than current expenses shall
be authorized without first having
the approval Ofthe Executive Com
mit lee; it shall act as program com
mittee for each meeting to deter
mine what is to be published in the
proceedings and shall perform such
other duties as may be referred to
them by regular or special meeting
of the Institute.

ARTICLE V.

Meetings.

Section 1. Regular meetings
shall be held in 4 line anil November
of each year and on such days and
in such places its may be determined
by the executive board of the Insti
tute. Notice of all meet ings shall be
given at least thirty days in ad
vance of such meetings.

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

ARTICLE VI.

Amendments.

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

ARTICLE VII.

Order ok Business.

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

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

(8) Election of officers.
(f)) Program.

(10) Adjournment.
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ILLINOIS MINING INSTITUTE

LIFE MEMBERS

BROOKS, C. W Brooks & Stow.nl, [uc, 53 W. Jackson Blvd., Chicago, III.
BUCHANAN, I>. W., Pros Old Ben Coal Corp., 230 S. Clark St., Cliicago, III.
BUTCHER, FRED E first National Hank Bldg., Danville, III.
COWIX, (I. I>.. Pros

Boll & Zoller Coal & Mining Co., 307 N. Michigan Ave, Cliicago, III.
DUNCAN, \v. M.. Pros Duncan Foundry & Machine Works, Ino., Alton, III.
GARCIA, JOHN A Allen A Garcia Co., 332 S. Michigan Ave, Chicago, 111.
GBEEN, ARTHUR C Goodman Mfg. Co., 4834 s. Halsted St., Chicago, 111.
HAM I ETON, CITAS. f.. V.-P

Pyramid Coal Corp., 230 N. Michigan Ave., Chicago, III.
HARRINGTON, GEO. P... Pres

Chicago, Wilmington, franklin ('. Co., 332 S. Michigan Ave, Chicago, III.
JENKINS, s. T Goodman Mia. Co., 322 Clark Arc, St. Louis, Mo.
JONES, JOHN E Old Hon Coal Corp.. West Frankfort, 111.
JOYCE, A. U The Wood Preserving Corp., Marietta, Ohio
KNOIZEN, A. S Joy Mfg. Co., franklin, Pa.
LEACH, B. K.. Pros...Egyptian Tie A Timber Co., 1803 Ry. Excll. Bldg., St. Louis, Mo.
McPADDEX, DEO. C, A. V.-P Peabody Coal Co., 20 N. Waeker Drive, Chicago. III.

PELTIER, M. P., V.-P Pcahody Coal Co.. 20 N. Wackor Drive, Chicago. 111.
EVAN. JOHN T.. Y.-P. and (i. M Mine Safety Appliances Co., Pittsburgh. Pa.
SAXDOE, C. J., V.-P W. Va. Coal Co., Boatmen's Hank Bldg., St. Louis, Mo.
SCHONTHAL, It. E.. Pros

B. E. Schonthal A Co.. Inc.. JS East Jackson Blvd., Chicago, III.

SCHONTHAL. 1). C, Pros West Virginia Kail Co., Huntington, W. Va.
TAYLOR, II. IE, JR.. Y. P Franklin Co. Coal Co., 135 S. I.aSalle St., Chicago, 111.
THOMAS, T. J., Pros Valier Coal Co., 547 W. Jackson Blvd., Chicago, III.
THOMPSON, J. I., Pros Koppers-Ithcolavour Co., Koppers Bldg., Pittsburgh, Pa.
WEIR, PAUL, Vice-Pros

Bell & Zoller Coal A Mining Co., 307 N. Michigan Ave., Chicago, III.
ZELLER, HARRY, V.-P West Virginia Rail Co., Huntington, W. Va.

HONORARY MEMBERS

MOORSHEAl), A. J Colonial Apt. Hotel, La Jolla, Calif.
MURRAY, HUBII Equality, 111.
STOCKETT, THOS. R Alta Club, Salt Lake City. Utah
TIRRE, PRANK 7120 Northmoor Drive, St. Louis, Mo.

ACTIVE MEMBERS
ABERLE, JOS. E Consolidated Coal Co. of St. Louis, Mt. Olive. 111.
ABRELL, JOHN. Supt Peabody Cool Co.. No. 7 Mine, Kim-aid, 111.
ACKEKMAN. ROUT., Mine Mgr

Consolidated Coal Co. of St. Louis, (512 W. Main St., Staunton, III.
ADAMS, It. L., Chief Engr Ol.l Hen Coal Corp., Christopher, 111.
ADAMS, Wl LLA Rl>('...Koppers-Itheolaveur Co.. 1301 Koppers Bidg., Pittsburgh; Pa.
ADAMS, W. (E, Mgr Dooley Bros., 1201 S. Washington St., Peoria, HI.
ADAMS, W. (I Central Illinois Public Service Co., Qiiincy, 111.
ADAMSON, C. H Stephen-Adamson Mfg. Co., 20 N. Waeker Drive, Chicago, III.
AITKEN, W. E, Slsnin Dooloy Bros., 1201 S. Washington St., Peoria, III.
ALPORD, NEW FEE G

Euvenson, Alford A Hicks, 2050 Koppers Bldg., Pittsburgh. Pa.

it'/ica hu'/iu.o, please consult "" Advertising Section.
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ALLARD, A. F United States Fuel Co., Danville, 111.
ALLEN, II. G The Alton Railroad Co., 340 W. Harrison St., Chicago, El.
ALLEN, W. T Hngcrty Bros. Co., 400 College Ave., Peoria, 111.
A LV EPSON, RALPH, G. 8 Carney Coal Co., Harrisburg, HI.
ANDERSON, .1. C United Electric Coal Co., 511 Adams Bldg., Danville, 111.
ANDERSON, J. S., Slsmn

Evansville Bloc. & Mfg. Co., 000 W. Kieliel Ave., Evansvillc, Ind.
ANDERSON, W. P., Dist Mgr

The Tiinken Roller Hearing Co., 3300 Lindell Blvd., St. Louis, Mo.
ARCUST, W. C, Div. Supt Peabody Coal Co., Taylbrville, III.
ARMSTRONG, E. R Equitable Powder Co., Collinsville, 111.
ARNOLD, MARK R

A. Lescheu & Sous Rope Co., 810 W. Washington Blvd., Chicago, 111.
AUSTIN, W. 3 Hercules Powder Co., 332 S. Michigan Ave., Chicago, III.
BALL, CLAYTON G., Geologist Bell & Zollcr Coal Co., 100 Flora Ave., Peoria, 111.
BARKER, CTIAS., Supt Peabody Coal Co., 104 W. College St., Harrisburg, 111.
BARLOW,.!. E Goodman Mfg. Co., 1122 S. 11th St., Springfield, 111.
BARR. ROY E., Coal Traffic Mgr

Illinois Central Railroad, 135 E. I lth PL, Chicago, III.
BARTLETT, A. G Austin Powder Co., West Frankfort, 111.
BASK IN, E. D., Dist. Sis. Mgr

The Upson-Walton Co., 737 W. Jackson Blvd., Chicago, 111.
BASS, A. C I. B. Williams & Son, 1215 Washington Blvd., Chicago, 111.
BATTEY, R. B C. B. & Q. R. R., 547 W. Jackson Blvd., Chicago, 111.
BAUER, ARTHUR Coal Producers Assn., Pana, III.
BAUER, G. C B. &O. Railroad, 505 Temple Bar Bldg., Cincinnati, Ohio
BAYLESS, I. X., A. G. M Union Pacific, Coal Co., Rock Springs, "Wyo.
BEALL, C. W Beall Bros. Supply Co., Alton, 111.
BEAN, F. M Egyptian Iron Works, Murphysboro, 111.
BEAUMONT, G. L Mine Timber, Cowden, 111.
BECKER, WALTER C, Mgr. Safety Shoe Div

Brown Shoe Co., Washington Ave. & 10th St., St. Louis, Mo.
BEDA. P. W., V. P Old Ben Coal Corp., 230 S. Clark St., Chicago, 111.
BEDDOE, A. IL, Pres...Uliiiois-Pocahoiitas Coal Co., 320 X. Fourth St., St. Louis, Mo.
BEGGS, D. W., Pies Macon County Coal Co., Decatur, 111.
BEHRE, CHARLES IL, JR„ Assoc. Prof. Economic Geol

Department of Geology, Northwestern University, Evanston, 111.
BELL, J. H Bell & Zoller Coal &Mng. Co., Zeiglcr, 111.
BELT, I.OREN A., State Mine Inspector 117 S. Mill St., Harrisburg, III.
BELTZ, JOHN S Jeffrey Mfg. Co., Columbus, Ohio
BENNER, DALE A

Aluminum Co. of America, 1825 Boatmen's Bank Bldg., St. Louis, Mo.
UENZ, FREDERICK. U. S. Rubber Products Co., 440 W. Washington St., Chicago,HI.
BERGER, E. L., G. S Bell &. Zollcr Coal&Mng. Co., Zeiglcr, III.
BERKEY, L. C Evansville Elect.&Mfg. Co., 000 W. EicllOl Ave, Evansville, Ind.
BEYERS, P. T

The Electric Railway Improvement Co., 2070 E. 01st St., Cleveland, Ohio
BIGGER, I. S Vacuum Oil Co., Benton, 111.
P.LAKE. ARTHUR Peabody Coal Co., Marion, 111.
BLAKELY, W. V Equitable Powder Co., Alton, 111.
BLANKEXSHIP, G. F Egyptian Iron Works, Murphysboro, 111.
BLAYLOGK, D. W., Ch. Eugr Madison Coal Corp., Glen Carbon, 111.
BOEDEK ER, S. A., Mgr. Ind.Sis Sligo Iron StoreCo., 1301 X. Sixth,St.Louis, Mo.

When buying, plcaae consult the Advertising Section.
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HONTEMPs, CARL W.. Egr Commonwealth Edison Co., Box 7, Taylorville, 111.
BONTJES, JOHN II.. .Ill The li. A B.Coal Co., Inc., Jofforaon Bldg., Peoria, 111.
BORELLA, PETER C-W-F Coal Co., Orient, III.
BRADBURY, ARTHUR, Supt. Til. Mine Rescue Station

220 N. Second St., Bellevillo, Til.
BRADBURY, WILLIAM Tllinois Zinc Co., Poru, 111.
BRANDENBURGER, E. W., Diet. Sis. Mgr

Southern Coal Co., Inc., 1242 Syndicate Trust Bidg., St. Louis. Mo.
BREWSTER. BURT B., Editor-Publ

The Mining Review A- Contracting, 500 Dooly Bid};., Salt Lake City, Utah
•BROOKS, CHASON W., Sec.-Tr

Brooks & Stewart, Inc., 53 W. .Tackson Blvd., Chicago, 111.
BROWN, BYRON, Mine Mgr Franklin Comity Coal Co., Herrin. III.
BRYSON, JAMES I'.. Dir. of Safety Harlan Co. Coal Oper. Assn.. Harlan. Ky.

•BUCHANAN, D. W., Pres Old Ben Coal Corp.. 230 S. Clark St., Chicago, III.
BURKHALTER, C. It Ohio Brass Co., 211 N. Wacker Drive. It. lllti, Chicago, HI.
BURNELL, E. .1 Link-Boil Co., 300 W. Pershing Road, Chicago, III.
BURNETT, KltKD, Snpt Peabody Mine No. 18, West Frankfort. III.
BURNETT, WM. J., JR., Div. B. B..Poabody Coal Co., 705 W. Boulevard, Marion, 111.
lll'ltltls, W. S Dinpioin Iron & Supply Co., Duquoill, III.
I'.rscil, A. I) The W. S. Tylor Co., 7540 Lovella Ave., St. Louis, Mo.

•BUTCH lilt. PRED E First National Bank Bidg., Danville, 111.
BUTLER, S. A Southern Coal. Coke & Mining Co., Belleville. 111.
CADY, GILBERT II State Geological Survey, Urbana, III.
CALLEN, A. C Transportation Bidg., Urbana, HI.
CAMPBELL, GEO. F Old Ben Coal Corp., 280 S. Clark St., Chicago, HI.
CAMPBELL, II. E.. P. A Peabody Coal Co., 20 X. Wacker Dr., Chicago, III.
CARROLL, l>. .1 Continental Coal Co., Fairmont, W. Ya.
CARTER, DALE. Supt Mine Xo. 2, Bell A Zoller, Zoiglor, III.
CARTWRIGHT, HARVEY Indiana Coal Operators Assn., Terre Haute, link
CASASSA, JOSEPH It., Stale Mine Inspector....200 W. Dakota St., Spring Valley, III.
CASSADY, PETER A.. Gen. Mgr

Dae Lubricating & Service Co., 1500 S. Western Ave., Chicago, 111.
CAS8IDY, S. M Saxlon Coal Mining Co., Terre Haute, Ind.
CAVATAIO..I. W...Easl Side Armature Works, BIOS Missouri Ave., East St. Louis, HI.

CECIL, C. II Bethlehem Steel Co., 100 X. Michigan Ave., Chicago, HI.
CHICK. M. 'I' Universal Atlas Cement Co.. 70S) s. Randolph St.. Champaign, III.
CIIIXX. EBWIX Franklin County Coal Co., Royalton, III.
CHITTY, LEU. Mine Rescue Sta. Snpt Herrin, III.
CHR1 ST, ROlIT. .1.. I tiv. Engr

Peabody Coal Co.. 1727 South Park Ave.. Springfield, HI.
CHRISTIANSON, C 1525 Dial Court, Springfield, HI.
CI.ABKSUX. I'. E Clarkson Mfg. Co., Nashville, 111.
CLARKSON, JOHN T... Pres Clarkson Mfg. Co., Nashville, 111.
CLEM EXS, PRED L., Cons. Engr .7025 N. Sawyer Ave., Chicago, HI.
COFFEY, E. •!.. Sis. Mgr Binkley Coal Co., St. Louis, Mo.
GQLCLESSER, R. V E. I. .In Pont de Nemours Co., Terre Haute, Ind.
COLLINS, G. II.. Dist. Mgr Illinois Power A Light Corp., Duquoin, HI.
COLQUHOUN, ALEX., Asst. Div. Engr Peabody Coal Co., Taylorville, HI.
CONLEY, V Troy Fuel Co., Troy, III.
CONWAY. C. I'.. Chief Elect Consolidated Coal Co., Herrin, III.
CONWAY, I.El".. M. E Consolidated Coal Co. of St. Louis, Staunton, 111.

Wht n buying, please consult the Advertising Section.
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COOK, WALTER, Sec. Central Mine Equipment Co., Webster Groves, Mo.
COOI.KV, II. P. Allen & Garcia Co., 332 S. Michigan Ave, Chicago, III.

'COWIX, G. P., Pros
Bell &Zollor Coal &Mining Co., 307 N. Michigan Ave, Chicago, 111.

COX. K. I... Sis. Mgr Jeffrey Mfg. Co., Columbus, Ohio
CRAGGS, W. C Pcabody Mine Xo. 8, Taylorville, III.
CRAWFORD, J. G., Gen. Mgr Valier Coal Co., 547 W. Jackson Blvd., Chicago, III.
CURL, JOHN Franklin County Coal Co., Freeman Spur, 111.
DAKE, WALTER M Joy Mfg. Co., Franklin, Pa.
DAVIS. A. .1 A. .7. Davis & Co., 309 W. Jackson Blvd., Chicago, 111.
DAVIS, JOHN H., Asst. Comm

Illinois Coal Operators' Assn., 72G W. Jefferson St., Springfield, 111.
DAVIS, W. 11 Simplex Wire & Cable Co., 564 W. Monroe St., Chicago, III.
DAWSOX, HUGH Bethlehem Steel Co., 500 W. Monroe St., Herrin, 111.

Clarkson Coal Mining Co., Nashville, HI.

Republic Coal &Coke Co., 8 S. Michigan Ave, Chicago, 111.
Dopt. Mines & Minerals, 511 I.anra Ave, Peoria, III.

DELAMATER, G. I!., Asst. V. Pros
The W. S. Tyler Co., 3615 Superior Ave, X. IX, Cleveland, Ohio

DERBY, II. LEIGH, .lit
American Cyanumid & Chemical Corp., 20 North Wacker Dr., Chicago, 111.

DETWEILER, M. II., Mgr Zeigler Coal & Coke Co., Zeigler, 111.
DEVLIN, FRANCIS J Springfield, 111.
DEVONALD, D. H., Asst. to V. P Pcabody Coal Co., 20 X. Wacker Dr., Chicago, 111.
Dr.WITT, 0. S.j P. A C-W-F Coal Co., 332 S. Michigan Ave, Chicago, III.
DICKSON, S. A The Alton Railroad, Springfield, HI.
DODD, A. F.,Gen. Supt United States Fuel Co., 157 X. Vermilion St.. Danville, III.
DOI.D. It. X., Slsnin

Chicago Pneumatic Tool Co., 1931 Washington Ave., St. Louis. Mo.
DONIE, P. I Little Betty Mining Corp., Linton, Ind.
DOONER, P. .7., Supt...Cent ml 111. Coal Mining Co., 1341 X. Third St., Springfield, 111.
DOUGHERTY, JAS 312 Pine St., Zeigler, HI.
DOWIATT, PETER J., Sit Dowintt & Son, Westville, 111.
DOWIATT, P. J., JR P. .1. Dowiatt & Sons Coal Co., Westville, HI.
DOYLE, W. C U. S. Rubber Products Co., 440 W. Washington St., Chicago, III.
DRINKWATER, JAMES S Link-Belt Co., 300 W. Pershing Rd., Chicago, 111.
DI'FF, MILTON J Phillips Mine X Mill Sup. Co., 2227 S. Jane St., Pittsburgh, l'a.
DUNCAN, A. W Duncan Foundry & Machine Works, Inc., Alton. III.
DUNCAN, GEO. 1)
DUNCAN, GEO. P.. JR

•DUNCAN, W. M., Pres
DUNN, JAS., G. S
DUNN, THOMAS J
DUVAL, GASTON, Slsmn...
EDE, J. A
EDGAR. It. T

BDMUNDSON, RAY, Pres..
ELDER, E. II
ELDERS, W. M.. Supt

ELSHOFF, CARL, Pres

DAY, SAM, Supt
DAYHOFF, 1.V1.K 11.

liKK.MV, GEORGE 11..

Duncan Fdry. & Machine Co., Alton, 111.
Duncan Fdry. & Machine Co., Alton, 111.
Duncan Fdry. & Machine Co.. Alton, III.

Old Ben Coal Corp., West Frankfort, 111.
Old Ben Coal Corp., Christopher, 111.

Atlas Powder Co., Belleville, 111.

La Salle, HI.
Watt Car & Wheel Co., Barncsville, Ohio

District 12, U. M. W. A., Springfield, III.
Pyramid Coal Corp., Pinekneyville, HI.

.Pcabody Coal Co., Mine Xo. 19, West Frankfort, III.
Mine B Coal Co., 1039 X. Via.' St.. Springfield. III.

ENGLISH, THOMAS 2013 S. Fourth St., Springfield. 111.

When buying, please consult the Advertising Section,
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EQUITABLE POWDER MFC. CO Lost Alton, III.
essixgtox, t. Q., Cliiof Counsol

Illinois Coal Operators Assn., 231 S. La Salle St., Chicago, Til.
EVANS, JOHN II., Supt Wasson Coal Co., Harriaburg, HI.
BYSTER, R. M., Pros. &Mgr The Glenwood Mining Co., P. 0. Box 45, Edwards, III.
FALCETTI, OSCAR, Supt The Mine "B" Coal Co., Springfield, III.
BELLINGER, A. C Link-Bolt Co., 300 W. Pershing Road. Chicago, III.
FEXTOX..I. R., V. P 1. K. Poring Coal Co., 332 S. Michigan Ave., Chicago, 111.
FERREI.L, .1. 1 420 W. 11th Ave., Huntington, W. Va.
FIRM IX. W. II Wyoming Tie & Timber Co., Metropolis, HI.
FIRTH, B. H., Supt I.ninaghi Coal Co., Collinsville, III.
FIRTH, JOSEPH, JR State Mine Inspector, Bonld, III.
FISHER, s. M Superior Coal Co., Gillespie, Ilk
FLASKAMP, F. A Brodcrick A Bnscom Rope Co., 4203 X'. Union St., St. Louis, Mo.
FLEMING, .1.B Aline Safety Appliances Co., 408 Pennsylvania Ave., Orbana, III.
FLEMING, JAMES R

Mine Safety Appliances Co., 1012 W. Stoughton St., [Trbana, III.
FLETCHER, J. II Allen & Garcia Co., 332 S. Michigan Ave., Chicago, III.
FI.VXX. ROBERT U. S. Fuel Co., Georgetown. III.
FORI), CLEM C lellery Mfg. Co., 332 S. Michigan Ave., Chicago, HI.
FORESTER, LEONARD State Mine Inspector, Percy, 111.
FOSTER. JOHN R., Supt

Chicago. Wilmington & Franklin Coal Co., West Frankfort, HI.
FRIES, J. .1.. Hen. Supt Indiana & Illinois Coal Corp., Nokoulis, III.
FRIXK. JOSEPH W., Slsmn Penola, Inc., Woodworth Hotel, Robinson. III.
FTJLKE, FRANK L Frank Prox Co., Torre Haute, Ind.
FULLER, CHAS. R., Chief Bleetr Pcabody Mine No. 24, Danville, HI.
GAMMETER, E Hell & Zoller Coal & AIng. Co., Zciglor, 111.

•GARCIA, JOHN A 332 S. Michigan Ave., Chicago, III.
GARWOOD, TIIOALVS L

Chicago, Wilmington & Franklin Coal Co., West Frankfort, 111.
(LATELY, ALBERT Republic Coal Co., Fullertoii A: Soutbport Aves., Chicago, 111.
GEBIIART, B. R., V. P

Chicago, Wilmington A- Franklin Foal Co.. 332 S. Alieliigan Ave., Chicago, ill.
GILES, WAL S Giles Armature & Electric Works, Marion, III.
GILGIS, W. L., Pur. Agent Superior Coal Co.. 1417 Daily News Bldg., Chicago. III.
GILLEX, JAMES A Valier Coal Co., 147 W. Jackson Blvd., Chicago. LI.
GILLESPIE, EDWARD Peabody Coal Co., Taylorvillc. III.
GIMBLETT, .1. II.. Algr

Hytcst Division, International Shoe Co., 1107 Washington Ave, SI. Louis, Mo.
GIVEN, I VAX A., Asst. Editor

McGraw-Hill Publishing Co., 330 W. 42nd St., New York, X. V.
GLEXWR1G1IT, J. W Atlas Powder Co., Springfield, HI.
GODBY, J. K

The American Brake Shoe A Foundry Co.. 131 Fifth Ave, Huntington, W. Va.
GORDON, O. AL, Treas

Bel! A- Zoller Coal A Mining Co.. 307 X. Alieliigan Ave, Chicago. 111.
GOI'RI.EY, S. R.. See Aline •• B" Coal Co., Box 311, Springfield, III.

•GREEX. ARTHUR 0 Goodman Mfg. Co.. 4834 S. Halsted St., Chicago, HI.
GREEX, KEXXETH....Pennsylvaiiia Elee. Repair Co., 129 First Ave, Pittsburgh. Pa.
GREENE, 1>. W., G. S West Virginia Coal Co., O'Fallon, III.
GRIAIAr, A. O.. Purchasing Agent

West Virginia Coal Co. of Mo., Boatmen's Bank Bldg., St. Louis. Alo.

When buying, please consul! the Advertising Section.
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GRIMMETT, 0. C G-W-F Coal Co., Benton, III.
GRISSOM, FRANK Alcoa Oro Co., Belleville, III.
GRONE, S. F Consolidated Coal Co., Staunton, III.
(iCTII 111 B, F. M.. Sinie Mine inspector 347 E. Pulton St., Farmington, 111.
ll APFTER, CHARLES Consolidated Coal Co., Mt. Olive, 111.
HAGERTY, P. .T.. Pres Hagcrty Brothers Co., 923 S. Washington St., Peoria, III.
HAKill. II. W Cliicago Tube & Iron Co., 2531 W. 48th St., Chicago, III.
IIAIB. C. E. 301 \V. Reed St., Benton, III.
HALBERSLEBEK, PAUL, G. s Sahara Coal Co., Harrisburg, HI.
BALES, W. M.. Pies \V. M. Hales Co., 005 W. 116th St., Chicago, 111.
BALL, I.. \V Goodman Mfg. Co., 804 N. Main St., Benton, 111.
HALL, I!. DAWSON 340 Burns St., Forest Bills, Long island, N. V.
1IALLKII, EMTL Consolidated Coal Co. of St. Louis, Mt. Olive, III.

• HAMILTON, CHAS. p., V. P
Pyramid Coal Corp., 230 N. Michigan Ave., Chicago, III.

HAMPTON. IVAN II.. Mgr Beall Bros. Supply Co., 1000 Milton Road, Alton. III.
HANTMAN. SAMUEI 80 E. Jackson Blvd., Chicago, 111.
HARBULAK, II. J American Car & Poundry Co., Terre Haute, Ind.
HARCA 111 K. JOHN, JR., Night Boss

Peabody Mine No. 24, 322 X. Griffin St., Danville, III.
ILARCARIK, JOSEPH, Asst. Mine Mgr Peabody Mine No. 21, Georgetown, III.
BARDSOCG, LESTER C Bardsocg Mfg. Co., Ottumwa, Iowa
HARDY, JOHN W., Mgr Peabody Mine No. 9, 122(1 W. Main St., Taylorville, III.
HARDY, WM., Supt. Mine 58 Peabody Coal Co.. Taylorville, III.

•HARRINGTON, GEO. P.. Pies
Chicago, Wilmington & Franklin Coal Co.,332 s. Michigan Ave., Chicago, III.

HARRIS, JOE ley Mfg. Co., Franklin, Pa.
HAUTWELL, LEX, Supt Pyramid Coal Co., Pinekneyville, III.
BARVEY, HADLEY Ohio Brass Co., 1414 8. E. First St., Evansville. Ind.
HASKELL, J. P. West Virginia Rail Co., Huntington, W. Vn.
IIASKINS, LEEJ Supt Mine No. I, Bell & Zoller, Zoiglor, III.
HATCHER, W. B., Sis. Mgr

International Shoe Co., 1505 Washington Ave., St. Louis, Mo.
HAWI.KV, E. W Mnerican Powder Co., 2d N. Waeker Dr., Chicago, III.
IIA SEEN, CARL T.,Gon. Mgr Sahara Coal Co.. 59 B. Van Buren St., Chicago, HI.
HAYWAHD, T. Z los. T. Ryeraon & Son. Inc., 2558 W. Kith St.. Chicago. 111.
HAYWOOD, ALLAN S., Field Rep V. M. W. of A., 1226 Seneca PI., Peoria, III.
II LAPS. GEORGE, JR., V. P ...Rex Fuel Co., Albia, Iowa
HEBLEY, HENRY F Mien & Garcia Co., 332 S. Michigan Ave., Chicago. III.
11KIN 1(1 TZ, M. W.. Mgr. Cud. Div

PhilCO Radio & Telev. Corp.. 3333 W. 47th St., Chicago, 111.
llF.I.BINIi, ERNST 103 Morgan St., Tonawanda, New York
HELM, GUI DO Consolidated Coal Co. of St. Louis, Mt. Olive, HI.
HKLSON, .T. R Metropolis, HI.
II BNDERSON, .1. R., Exec. See

Illinois Sub-Divisional Coal Code Authority, 300 W. .lacks..n Blvd., Chicago, HI.
HENDRICKS, FRANK E., County Mine Insp Star Route, Rushville. 111.
HENRY, .1. E. The Alton Railroad Co.. 340 W. Harrison St., Chicago, III.
HERBERT, C. A.. Super. Kngr Bureau of Mines, Vincennes, Ind.
II FRBSTER, C. L., V. P Hoekensmith Wheel &Mine Car Co.,Penn, Pa.
HKRRINGTON, M. K., Sec. to Dir Dept. of Mines „v Minerals, Springfield, III.
IIINDSON, HARRY C OKI Garden St., Peoria, 111.

When buying, please consult the Advertising Section.
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IIOKIIX, If. A Superior Coal Co., Gillospio, 111.
IIOEY, K. .1 Hell A Zoller Coal A Mining Co., Zeigler, III.
HOLMES, JOHN K., See

Robert Holmes «V Bros., Inc., 520 Junction Ave., Danville, III.
IIOOK, GEORGE H., Sis. Mgr Beck &Corbitt Co., 1230 X. Main St., St. Umis, Mo.
HOPE, JOHN Peabody Coal Co., Danville, 111.
HOWARD, HUBERT K., Pros

Pyramid Coal Corp., 23(1 X. Michigan Ave., Chicago, 111.
HUBBART, C. C Superior Coal Co., Gillespie, III.
II roil lis. JOHN .T

The Kleetric Storage Battery Co., 1058 S. Vaudeventer Ave-., St. Louis. Mo.
HUGHES, RALPH Xational Coal Co., Bluelield, "W. Va.
lir.MMKRT, AUGUST .1 Industrial Commissioner, Urcese, III.
HUNTER, THOMAS, Sec.-Treas

II. M. W. A. District 12, 620 U. M. \V. A. Bldg., Springfield, III.
HURST, W. P., Sen. V. P

Chicago & Illinois Midland Railway Co., 881 Public Service Bldg., Springfield, ill.
JAMES, D. C, (Mine Equipment) 332 S. Michigan Ave., Chicago, 111.
JAXON, GEORGE S Link-Belt Co., 300 \V. Pershing ltd., Chicago, 111.
JEFFERIS, .1. A Illinois Terminal It. It. System, 710 X. 12th Blvd., St. Louis, Mo.
JENKINS, G. s., XL E

Consolidated Coal Co. of St. Louis, Railway Exchange Bldg., St. Louis, Mo.
•JENKINS, s. T Goodman Mfg. Co., 322 Clark Av.-., St. Louis, Mo.
JENKINS, W. .1.. I'res

Consolidated Coal Co. of St. Louis, Railway Exchange Bldg., St. Louis, Mo.
JOHNSON, K. H Jeffrey Mfg. Co., Columbus, Ohio
JOHNSON, WILLIAM .1., State Mine Insp 403 S. Thomas St., Christopher, 111.
JOHNSTON, J. M., C. 10 Bell & Zoller C. & M. Co., Zeigler, 111.
JONES, ARCH M....Iohn A. Roebling's Sons Co., 004 Olive Plaza Bldg., St. Louis, Mo.
JONES, DAVID C, V. P The Wood Preserving Corporation,

Aver& Lord Division, 80 E. Jackson Blvd., Chicago, 111.
JOXES, 1). \\\. Supl Valier Coal Co., A'alier, 111.
JONES, HARRY W

Sanford-Day Iron Works. 417 E. Big Bend Blvd., Webster Groves, Mo.
•JONES, JOHN E Old Ben Coal Corp., West Frankfort, III.
JONES, JOHN Z IT. S. Fuel Co., 300 Chandler St., Danville, 111.
JONES, WALTER M Joy Manufacturing Co., Centrolia, 111.
JORGEXSOX. K. V., G. M Consolidation Coal Co., Fairmont, W. Va.
JOY, DEWEY E., Sis. Depl

Sullivan Machinery Co., 307 X. Michigan Ave., Chicago, III.
.TOY, JOSEPH F Sullivan Machinery Co., Claremont, X. II.
JOYCE, A. It The Wood Preserving Corporation, Marietta, Ohio

JOYCE, PETER 722 N.Grand Ave., \V., Springfield, III.

KEELER, B. R Franklin County Coal Co., 135 S. La Salle St., Chicago, HI.
KELLY. It. II Mllberg Bearing Co., 2S31 Locust St., St. Louis, Mo.

KENNEDY, II. XL, Pres
Kennedy-Webster Electric Co., 300 W. Adams St., Chicago, 111.

KIDD. WILLIAM E U. XL W. of A., 609 W. Armstrong Ave., Peoria, III.
KINSMAN, HENRY J Franklin County Coal Co., Royalton, 111.
KISS, LAWRENCE Superior Coal Co., Gillespie, 111.
KLEIN. GEO Klein Armature Works, Centralia, III.

•KNOIZEN, A. S Joy Mfg. Co., Franklin, Pa.
KOHOCT, .1. ['...Commercial Testing & Eilgr. Co., 360 X. Michigan Ave., Chicago, III.

when buying, please consult the Advertising Section.
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KOSTBADE, 0. J., Pics Berry Hearing Co., 2715 S. Michigan Ave, Cliieago, 111.
KREUSSER, O. T., Dir ....'

Museum of Science & Industry, 57tll St. &Lake Michigan, Chicago, 111.
LAMBERT, M. S RobinsConveying licit Co., 7348 S. Kimbark Ave, Chicago, 111.
I.aMEXA, C. .1 Allen & Garcia Co., 332 S. Michigan Ave, Chicago, III.
LAXGTRY, \V. P., Pres

Commercial Testing >k Engr. Co., 360 N. Michigan Ave, Chicago, III.
LAWRY, It. G Roberts & Scliacfer Co., 400 X. Michigan Ave, Chicago, III.

•LEACH, B. K., Pres
Egyptian Tie k Timber Co., 18011 Ry. Exch. BIdg., St. Louis, Mo.

LEDNUM, E. T., Mgr
E. I. do I'ont de Xciiiours \- Co., 11112 S. Michigan Ave, Chicago, 111.

LEE, CARI Penbody Coal Co., 20 X. Wacker Dr., Chicago, III.
LeGORE, A. E., Sales Engr General Steel Castings Co.. Granite City. III.
LEIGHTOX, M. M State Geological Survey, Prbana, ill.
LEMIXG, ED. Supl Union Colliery Co., Dowel!, 111.
LETE, ACHILLE Lete «k S„ns Coal Co., 12!) S. Gilbert Si., Danville, III.
LEWIS, A. D 1112 W. Lawrence Ave, Springfield, III.
LEWIS, JAMES Penbody Coal Co., Taylorville, 111.
LEYIIE. W. 11 Eagle Packet Co., St. Louis, Mo.

1.1 XDSAY, GEORGE. Sii|,t Rex Coal Co., Eldorado, III.
LINDSAY, W. L Vacuum nil Co., Demon, 111.
I.OCKETT, HAROLD H. II. Kola-rlson Co., lllil.i X. Michigan Ave, Chicago, 111.
I.OEWEXHERZ. E., Pres K-W Battery Co., 1532 S. Michigan Ave, Chicago, 111.
LOUR, CARL P., Ropr 455 Paul Drown BIdg., St. Louis, Mo.
I.OXG, JOSEPH A Jeffrey Mfg. Co., Terre Haute, Ind.
LOTT, GEO. M., P. M., Jeffrey Mfg. Co., 332 S. Michigan Ave, Chicago, 111.
I.rnix, A Barker-Goldmau-Lubin, Inc. 300 N. Ninth St., Springfield, HI.
LYMAN, G. E 7620 Essex Ave, Chicago, 111.
LYONS, JACK Dell Ss Zoller Coal ,k Mug. Co.. Zeigler. HI.
LYTLE, GEO. E Universal Lubricating Co., 1023 Darnell St., Vinconncs, Did.
MADRY. H. E Equitable Powder Mfg. Co.. 1625 Washington Ave, Alton. 111.
MacMURDO, P. W Pcabody Coal Co., R. R. No. 5, Springfield. III.
MacVEAX, GORDOX. Mgr. Mining Depl

Mine Safely Appliance Co., Pittsburgh, Pa,
MALKOVICH, M Sullivan Machinery Co., 2(13!) Locust St., St. Louis. Mo.
MALOXEY, T. A

Egyptian Tie .k Timber Co.. 18".". Railway Exchange BIdg., St. Louis, Mo.
MALSBEECEE. A. II DuPont Powder Co., Springfield, HI.
MAXCHA, RAYMOND Jeffrey Mfg. Co., Columbus, Ohio
MARBLE, G. E General Electric Co.. 230 S. Chirk St., Chicago. 111.
MARDIS, EARI.E .1 American Steel & Wire Co., 20S S. La Salic St., Chicago. III.
MARSH, T. P., Supl Ucoa Ore Co., Belleville, HI.
MARSHALL, HARRY 1721 S. College St., Springfield, III.
MARTIN, ENOCH. Assl. Dir Dcpl. Mines & Minerals, Springfield, III.
MARTIN, PREP s United Electric Ceil Co., 307 X. Michigan Ave, Chicago, HI.
MASELTER. JOHN E., Shop Supl

General Electric Co., Ill" Delinar Blvd., St. Louis, M...
MAYOR, E. S.. Supl Crerar-Clinch Coal Co., Duquoin, 111.
Mi ALPIN, M. I McLaren Coal Co., Marion. III.
McARTOR, GEORGE, Asst. Coinni Illinois Coal Operators Assn., Ilerriii, III.
McAULTFPK, EUGENE, Pres Union Pacific Coal Co., 141(1 Dodge St., Omaha, Neb.

When hin/iun, please consult the Advertising Section.
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McBRIDE, W. P American Car & Fdry. Co., I.'y. Exchange Bldg., Chicago, III.
McCABE, LOUIS C, Asst. Geol

Illiiiuis Geological Survey, DGeorgian Apis., Champaign, III.
MCCARTHY, JUDSON I'., V. P

Republic Coal & Coke Co., 8 S. Michigan Ave., Chicago, III.
MiCI.KISII. W. .1 Safety Mining Co., Benton, 111.
McCLOUD, DON B Liquid Oxygen Explos. Mir.. II!' N. Chestnut St., Duqiioin, III.
McCULLOCIt, I.. II Hiilbiirt Oil &Grease Co., l!!!' 8. Tonth St., Tincennes, Ind.
MoCULLOCH, WILLIAM A William M. Hales Co., Linton, Ind.
McCULLOUGH, E. W American Car & Foundry Co.. Terra Haute, Ind.
McELHATTAN, I'. P., Saf. Engr Peabody Coal Co., Duquoin, 111.
McEVOV, F. E., P. A

Bell & Zollcr Coal & Mug. Co., :i"7 N. Michigan Aw., Chicago, 111.
•McFADDEN, GEO. •'., A. V. 1" Peabody Coal Co., SO X. Wacker Dr., Chicago, 111.

MeFADDEN, JOSEPH Peabody Coal Co., Plaza Hotel,Danville, III.
McPADDEN, NAT.. Div. Engr Peabody Coal Co.. Taylorville, III.
McGONIGAL, LAWRENCE J...Mine Rescue Station Supt., 245 Buck St,La Salle, 111.
McGRAW, W. C Wcstinghousc Elec. Mfg. Co., 7",7I Hoover .St., SI. Louis, .Mo.
McQURK, SAM. Snpi Ml. oiiw & Staunton Coal Co., Staunton,III.
McKKXXA, THOMAS Stale Mine Inspector, L307 X. Gilbert, Danville, III.
MCLAREN, A. B., Pros Coal Stripping Co., .Marion, III.
McLAREN, w. s McLaren Coal Co., Marion, in.
McPHAIL, ROBT., Mine Mgr Peabody Mine No. is. West Frankfort, III.
Mi KKAKKX, C. W.. Div. Supt Peabody Coal Co., Marion, III.
McSHERRY, JAMES, Dir Dcpt. of Mines & Minerals, Springfield, III.
MEISSNER, JOHN P., Dist. Mgr

Robins Conveying Hell Co.. .17 W. Van Buron St., Chicago, 111.
MKISTKR, V. s The Jeffrey Mfg. Co., Terre Haute, Ind.

MELKUSH, ONEY Peabody Coal Co., If. It. No. 5, Springfield. HI.
MEYER, BRUNO P., Dist. Supt Consolidated Coai Co. of St. Louis, Staunton, 111.
MEYER, CAR! Consolidated Coal Co. of si. Louis, ML Olive.lU.
MILLER, ALEX I"., Assae. Mug. Engr

I'. S. Bureau of Mines, La I'lanle I'.ldg., Vincennes, Ind.
MILLER, D. II., Trainmaster Illinois Contra! Railroad, Herrin, III.
MILLER, FRED Franklin County Coal Co., Herrin, 111.
.MILLER, .1. I! Mines Equipment Co., 4368 Duncan, St. Louis, Mo.
MILLER, RICK w.. Secy Hillsboro Coal Co., Hillsboro, III.
MILLHOUSE, JOHN G Lilchfield, 111.
MITCHELL, A. <; Burton Explosives, Lie., Ml. Vernon, 111.
MITCHELL, D. R Transportation Bldg., Urbana, III.
MOFFAT. AXDRF.W Moffat Coal Co., Sparta, ill.
MOFFATT. II. A.. See. Trens Donley Bros.. 1201 S. Washington St., Peoria, 111.

1MOORSHEAD, A. .1 Colonial Apartment Hotel, La Jolla, Calif.
MORIIAX. F. ().. Chief Clerk Peabody Coal Co., Mine No. IS, West Frankfort, HI.

MORRIS, JOSEPH Dcpt. Mines & Minerals, 11 S. Mulberry St., Duquoin, HI.
MORRIS. NELSON, eh. Engr Sahara Coal Co., Harrisburg, HI.
MORROW. .1. I:.. Mgr. Coal Prep Pittsburgh Coal Co.. Oliver Bldg., Pittsburgh, Pa.
MOSKS, HARRY M., Gen. Supt I'. S. Coal & Coke Co., Gary, W. Va.
MOSES, THOS., Prcs II. C. Prick Coal Co., 1803 Friek llldg. Annex, Pittsburgh, Pa.
MULLEN, K. O, Pres E. C. Mullen Co., If.VJfi W. 2Lsl St., Chicago, III.
MULLIGAN, JOHN Macon County Coal Co., Decatur, HI.
MI'LLIXS, T. ('.. Pros Northern HI. Coal Corp., 310 S. Michigan Ave., Chicago, HI.

When buying, please constdt the Advertising section.
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MUNBO, C. W National Armature & Mice. Whs., 8008 S. Michigan Ave, Chicago, III.
tMURRAY, HUGH Equality, 111.
HEAL, DAVE Consolidated Coal Co. of St. Louis, Mt. Olive, III.
NELSON, 1. 0 Beall Bros. Supply Co., Marion, III.
NEW, ERNEST Peabody Coal Co., Taylorville, 111.
NICHOLSON, II. p University of Illinois, L'rbana, 111.
NIEDRTNGHAUS, It. C \. Lesclicn &Sons Rope Co., 5009 Kcnnerly, St. Louis, Mo.
NOVARIO, LESLIE, Top Foreman Peabody Coal Company Mine 24, Danville, 111.
NOYES, .1. A Sullivan Machinery Co., 307 N. Michigan Ave., Chicago, 111.
NUCKELS, C. E Post-Glover Electric Co., 221 \V. Third St., Cincinati, Ohio.
O'HRI EN, E. J Pillsbury Flour Co., !H2 S. Theresa, St. Louis, Mo.
O'P.RI ION, FRANK American Cable Co., 114 S. McKinley St., ITarrisburg, 111.
O'BRIEN, WILLIAM, Assl. Mine Mgr Peabody Mine No. 24, Danville, HI.
O'CONNOR, PHILIP S., Shop Supt

Wcslinghouse Flee. Mfg. Co., "17 S. 12th St., St. Louis, Mo.
OELBERG, E Hell & Zoller Coal & Mug. Co., Zeigler, 111.
OGDEN, WALTER II Lubrite Refining Co., 900 S. Fifth St., Springfield. III.

OH I.E. .It)UN Franklin Hotel, Benton. 111.

OLDHAM, R. .1., Gen. Mgr Centralis Coal Co., Centralis, HI.
O'NEIL, CHAS DuPont Powder Co., McCormick Bldg., Chicago, III.
ORI), MARK, Mine Mgr I'. S. Fuel Co., 1622 N. Gilbert St., Danville, 111.

O'ROURKE, JOHN 303 W. Lindoll St., West Frankfort, III.
O'ROCRKE, PETE William Hales Co., West Frankfort, 111.
() TOOLE, COLONEL E American Coal Cleaning Co., Welch, W. Ya.
OVERSTREET, J. W National Electric Coil Co., Columbus, Ohio

•PELTIER, M. F., V. P Peabody Coal Co., 20 N. Waeker Dr., Chicago, III.
PENWELL, WARREN, Pres Pcnwcll Coal Mining Co., Pana, III.
PFAHLER. F. S., Pres Superior Coal Co., 400 W. Madison St., Chicago, III.
PFAHLER, 1. P., JR Savior Tie A Timber Co., Gillespie, 111.
PHILLIPS, EDGAR R., Slsmn

Tyson Roller Bearing Co., 3301 Mendowcroft Ave., Mt. Lebanon, Pittsburgh, Pa.
PICKARP, A. E Mt. Vernon Car Co., Mt. Vernon, 111.
PITTS, BE.NN, Economic Investigator Odin, 111.
PLUMLEE, ARTHUR Cambria, III.
POLING, GILBERT.-Evansville Elee. A Mfg. Co., 000 W. Eicliol Ave., Evansville, Ind.
POLING, .1. W Evansville Elee. A Mfg. Co., 600 W. Eiehel Ave., Evansville, Ind.
POWELL, J AS., Snpt Superior Coal Co., Gillespie, III.
POWERS, F. A Ilulburt Oil & Grease Co., Box A-22, Peoria, III.

PRINS, KLAAS, Meeh. Engr Link-Belt Co., 5505 N. Winthrop Ave., Chicago, III.
PRITCHARD. W Goodman Mfg. Co., St. Louis, Mo.
PROCTOR, PETER Stat,' Mining Board, Marseilles, III.
PHOFFITT, R. P Timken Roller Bearing Co., 2534 S. Michigan Ave., Chicago, III.
PRUDENT, ED Bell & Zoller C. & M. Co., Zeigler, 111.
PRUDENT, NORMAN Crescent Mining Co., Box 23, Peoria, 111.
PURDON, II. I,., D. S. M Link-Belt Co., 3638 Olive St., St. Louis, Mo.
PURSGLOVE, JOSEPH, JR., Consulting Engr Rockefeller Bldg., Cleveland, Ohio
QUEBBEMAN, EDWARD

Universal Atlas Cement Co., 4303 Grand Ave., Western Springs, HI.
RADER, RAY R Keystone Lubricating Co., 414 N. Fourth St., St. Louis, Mo.
RASSIEUR, B. P., Treas Central Mine Equip. Co., WebsterGroves, Mo.
REED, A. L.,Chief Elect Peabody Coal Co., Mine No. 18, West Frankfort, 111.

When bin/inn, please consult the Advertising Section.
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REED, FRANK li State Geological Survey, Crhnna. 111.
REED, PAUL State Mine Examiner, 17111 S. Spring St., Springfield, III.
REITHER, K C Timkon Roller Rearing Co., 4IH Craig St., Pittsburgh, Pa.
RENNE,JOHN A Peabody Goal Co., Taylorville, III.
IIKPT Ell, W. P., Div. Mccb Peabody Coal Go., Marion, 111.
i.HEIX, HERBERT E

American Brattice Clotb Co., 5052 Winthrop Ave., Indianapolis, End.
RHINE, E. E Duncan Pdry. .V Machine Co., Alton, III.
HIGIIAIIT, P. W General Electric Co., Cartorviile,HI.
R1HACEK, G. J., Sales Mgr Cosgrove „v Co., 310 S. Michigan Ave., Chicago, 111.
RITCHIE, JAMES, Asst. Mine Engr Peabody Mine No. 24, Danville, 111.
ROBERTS, ARTHUR L Island Creek Coal Co., Ilolden, W. Va.
ROBERTS, HARRY State Mine Inspector, ISox 1."., Eclinl.urg, III.
ROBERTSON, C. E Westinghonse Blec. Co., 20 X. Wanker Dr., Chicago, ill.
RODENBUSH, JAKE, Asst. Mine Mgr Peabody -Mine Xo. 24, Georgetown, III.
iiodexiscsii, .ioiix', Supt

Chieagu, Wilmington & Franklin Coal Co., West Frankfort, 111.
HOLLO, JAMES Egyptian Powder Co., Ilerrin, 111.
ROMAN, E. W Hercules Powder Co., 332 s. Michigan Ave., Chicago, III.
HOXK. II. K Dorthel Coal Co., llanna City, HI.
ROSAA EX. I!COII Daly &Craib, 118Olive St., St. Louis, Mo.
ROSENQUTST, G. C Wood Preserving Corp., 2248. Michigan Ave.. Chicago. III.
ROSS, .IOIIX II

Egyptian Tie & Timber Co., I80fl Railway Exchange Bhlg., St. Louis, .Mo.
ROZANSKI, M., Mine Mgr Peabody Mini' Xo. 8, 524 S. Cherokee, Taylorville, III.
RUSSELL, W. II., E. E Consolidated Coal Co., (108 Eddy lildg., Saginaw, Mich.
RUTLEDGE, J. .1 Bureau of Mines, 22 Light St., Baltimore, Md.
RUTLEDGE, WALTER E., V. 1-

I'.inkley Coal Co., 230 X. Michigan Ave., Chicago, III.
•RYAN, .1. T., V. P Mine Safely Appliance Co., Pittsburgh, Pa.
RYAN, W. D., Arbitrator III. Coal Opera'. Assn., 012 S. Fifth St., Springfield, III.
SACKHACER, L. A., Coal Traf. Mgr Missouri Paeilie R. R. Co., St. Louis, Mo.
ST. CLAIR, GUY X Safely Mining Co., Benton, Hi.
8AI.E, .1. E Hulhurt Oil .X Crease Co.. 210 ISelford Ave., Huntington, W. A'a.

•SAXDOE, 0. .1.. Y. P West Yirgiaia Coal Co., Boatmen's Bank liidg.. St. Louis, Mo.
SAX DOE, RICHARD I)., Clif. Engr

West Virginia Coal Co. of Mo., Boatmen "s Bank Bhlg., St. Louis, Mo.
SA YLOR, H. X., JR., Pres

Savior Tie & Timber Co., 2121 Railway Exchange Bldg., St. Louis, Mo.
SCII LEG EL, Wit P., Gen. Mgr., West. Div

Trnax-Traer Coal Co., 1161, 314 N. Broadway, St. Louis, Mi).
SCHLITT, FRANKLIN C Selllitf Hardware Co., Springfield, III.
SCHOEN, W. II., JR.. Pres

Pittsburgh Knife .V Forge Co., 718 Park Bhlg., Pittsburgh, J'a.
SC'IIONTHAL, B. B., Pres It. E. Schonthnl &Co., 28 E. Jackson Blvd., Chicago, 1".
SCHONTHAL, D. 0., Pres Wesf Virginia Rail Co., Huntington, W. A'a.
SCHOXTHAL, JOSEPH, See

B. E. Schonthnl & Co.. 28 E. Jackson Blvd., Chicago, III.
SCHOOLER. |). R Centralis Coal Co.. Ccntralia, HI.
SCIIOOXOVER, FRED State Mine Inspector, Route Xo. 1, Carterville. HI.
SCIIREIER, (i. A Schreier Elec. Co., 1508 E. Mniu St., West Frankfort, HI.
SCII DLL, B. II., Supt Bint-ley Mining Co., Clinton, Ind.
80HULL, FRANK Binhley Mining Co., Clinton, Ind.

When buying, please consul! (Ae Advertising Section.
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sctU'LTZ, 'I'. M Contra] Illinois Public Service Co., Benrdstown, 111.
SCOTT, (i. \V Timken Roller Bearing Co., 3300 Lindoll Ave, SI. Louis, Mo.
SCULLY, T. ALVIN State Minn Inspector, Troy, III.
sEEKAMP, HERMAN I Superior Cool Co., Gillespie, 111.
SEVER, L. G„ Assl. to Pros Mt. Vernon Car Mfg. Co., Ml. Vernon, 111.
SHACKELFORD, N. P Friedman-Shelby shoe Co., Si. Louis, Mo.
SHAFER, GLENN A.. Pres Pann Coal Co., Pana, III.
SHAFFER, ARTHUR G., C. E

c. \V. & V. Coal Co.. 702 w. St. L-.uis si.. West Frankfort, HI.
S111MKI!. V. 1 C. I. P. S. Co., Mnriou, HI.
simpsoX,.I. II Mines Equipment Co., 4363 Duncan, St. Louis, Mo.
SKINNER, s. E Standard Cool Co., Wheatland, Did.
SMILEY, E. P. Illinois Gear & Machine Co., 2108 N. Natchez Ave, Chicago,HI.
SMITH, C. M Research Assoc, V. of I., 214 Transportation Bldg., Urbana, 111.
SMITH, GEO. M., Mine Supt

Pcabody Coal Co.. 1800 Whittier Ave., Springfield, ill.
SMITH, HAh'HV Consolidated Cool Co. of St. Louis, Mt. Olive. III.

SMITH, HARVEY E.. Mng. Engr 024 s. K.,ss St., Santa Ana, Calif.
SMITH. I.. I).. V. P

Chicago, Wilmington A Franklin CoolCo., 332 S. Michigan Ave.. Chicago, HI.
SMI Til, W. G., Mine Mgr Moiihiessen & Hegeler Zinc Co., La Salle, III.
SNEDDEN, GEO 824 S. Park St., Springfield, 111.
SNEDDON, JAMES, Asst. Mine Mgr Franklin County Cool Co., Valicr, III.
SOLOMON. E. C, Vice Pres

Panther Creek Mines, Inc., 607 First Notional P.onk Bldg., Springfield, 111.
SOLOMON, G. W., Vice Pres

Panther Creek Mines, Inc., (1(17 First National P.onk Bldg., Springfield, 111.
SOLOMON. II. A., Pres

Panther Creek Mines, Lie., Iid7 First National P.onk Bldg., Springfield, III.
SOMEIJS, BYRON, Supt Truox-Troer Cool Co., St. David, III.
socle, M. M.. V. P Cool Soles Co., 3(17 N. Michigan Ave., Chicago, 111.
SOUTHWARD, (I. 1!., Mng. Engr

American Mining Congress, 430 Munsey Bldg., Washington, 1). C.
SPAIIT. A. W Old Ben Coal Co., West Frankfort, 111.
STAREK, If. I! Old Hen Cool Corp., 23(1 S. Clark St., Chicago, HI.
stakes, .1. W., Supt Peabody Coal Co., TaylorviUe, ill.
STEDEI.IN, JOHN W., Pres Morion County Cool Co., 733 S. Elm, Ceiitrolio, III.
STEEPENS, A. I!., Pres

Indiana A Illinois Coal Corp., 300 W. Jackson Blvd., Chicago, 111.
STEFFENS, O. If., Asst. to Supt Indiana A Illinois Cool Corp., Nokomis, III.
STEIGER, A. E., G. S Pyramid Cool Co., Danville, HI.
STELLING, II. c Union Carbide Co., 3d E. 42nd St., Now York, N. A".
STEVENS, E. E Union Colliery Co., Union Electric Bldg., St. Louis, Mo.
STINTON, WM. S., Asst. Sis. Mgr

Vacuum Oil Co., 414n Lindoll Blvd., St. Louis, Mo.

1STOCKETT, THOMAS R Alto Club, Salt Lake City, Utah
STOVAKT, JOHN Wasson Cool Co., Ilorrisl.urg, III.
STUART, DAVID T., State Mine Inspector 116 N. Missouri Ave., Belleville, HI.
STUART, II. E., See Illinois Cool Bureau, 309 W. Jackson Blvd., Chicago, 111.
SUTHERLAND, HARRY T Standard Oil Co., Morion, 111.
si'TOK, DON M., Mgr Sullivan Machinery Co., 2039 Locust St., si. Louis, Mo.
SWALLOW. II. A., Pres United Electric Coal Co., Adams Bldg., Danville, 111.
8WANSON, C. W., Sales Mgr

Illinois Powder Mfg. Co., 1752 Pierce Bldg., St. Louis, Mo.

When buying, iilcasc consult the Advertising Section.
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SYERS, JACOB Western Powder Co., S25 Jefferson Bldg., Peoria, 111.
TAGOART, MICHAEL Dopt. Minos & -Minerals, 2110 Forest St., Eldorado, 111.
TAltl.TON, (i. I Gundlarh Coal Co., SOS Continental Lite Bldg., St. Louis. Mo.
TA ItltACII, A. C Consolidated Coal Co. of St. Louis, Route 2, Box S(i,Staunton, 111.

•TA YLOR, II. II., JR., V. 1'...Franklin County Coal Co., 135 S. LaSallo St., CliieagO, 111.
TKMPLETON, ROBERT A Templeton Coal Co.,311 N. State St., Sullivan, Ind.
Til lies, .toiix Portable Lamp* Equipt. Co., 405 Penn Ave., Pittsburgh, Pa.
THIESSEN, GILBERT

Illinois state Geological Survey, 503 \V. Vermont Ave., (Jrbana, 111.
THOMAS, ti. W Valier Coal Co., Valier, 111.
THOMAS, JBPPERSON....825 Jefferson Bldg.,Westem Powder Mfg. Co., Peoria, III.
THOMAS, it. II o. S. Fuel Co., R. R. No. 8, Danville,EI.

•THOMAS, T. .1.. Pies Vnlier Coal Co., 547 \V. Jackson Blvd., Chicago, III.
"THOMPSON,.!. I., Pies

Koppers-Rhoolnveur Co., 1550 Hoppers Bldg., Pittsburgh, Pa.
THOMPSON, JOHN, Asst. Mine Mgr Peabody Mine No. 21, Georgetown, III.
THOMPSON, It. A Hercules Powder Co., Polliiisville, III.
THOMPSON, It. II., Div. Mgr Central Illinois Public Service Co., Marion, III.
TIPPING, C. II Sullivan Machinery Co., 1503 Lani circle. Evansvillo, Ind.

ITIRRE, FRANK 7120 Northmoor Dr., St. Louis, Mo.
TOP.I.N, HOWARD Coal Stripping Co.. Pinckneyville. III.
TO FN.NIG MS, F. I!.. Chief Engr

United Electric Coal Co., Adams Bldg., Danville. HI.
TOML1NSON, WALTER II C. S. Bureau of Mines. Vineennes, Ind.

TOVEY. STEVE, Asst. Mine Mgr Peabody Mine No. 21, Westville, III.
TItEADWELL, II. A., G. S Chicago, Wilmington & Franklin Coal Co., Beaton, 111.

TltOEGER, FRED Peabody Coal Co., Taylorville, 111.
TliOEGEIt, L. I) Consolidated Coal Co. of St. Louis, Ml. Olive, III.
TWA V, JOSEPH R., Sales Rep

Macwhyte Co., 57311 Broadway 'Terrace, Indianapolis, Hid.

VAN PELT. .1. It., Asst, Director
Museum of Science & Industry, 57th St. & Lake Michigan, Chicago, 111.

VANSTON, .1. M
Electric Storage Battery Co., 1058 S. Vandevontor Ave.. St. Louis, Mo.

VEACII, F. M Consolidated Coal Co. of St. Louis. Mt. Olive, 111.
VERHOEFF. .1. It., Engr. Dopt Peabody Coal Co.. 20 X. Wacker Dr.. Chicago. 111.
VI.ASAK, JOSEPH. Supt

St. Louis & O'Fallon Coal Co., 2001 Bowman Ave., East St. Louis, 111.
VOLT/,, GEO. P., Engr Peabody Coal Co., 2025 S. Sixth St., Springlield, 111.
VON PERBANT, L Vllen &Garcia Co., 332 S. Michigan Ave., Chicago, 111.
VOSKCIL, WALTER II State Geological Survey, IJrbaua, HI.
WALDRON, LEWIS Peabody Coal Co., Springlield, 111.
WALKER, ROBERT, Mine Mgr Peabody Mine No. 21, Danville, 111.
WALSH, HOWARD T Sullivan Machinery Co., 400 N. Michigan Ave., Chicago, III.
WANLESS, W. IL, Supt Peabody Mine No. 53. 1521 Dial Ct., Springlield, 111.
WARE, LOUIS, Pros United Elec. Coal Co.,307 X. Michigan Ave., Chicago. III.
WASON. HARRY A lohn A. Koebliug's Sons Co., 205 W. Wacker Dr., Chicago. 111.

WASSON, L. A., Asst. Gen. Mgr Wasson Coal Co.. Harrisburg, III.

WATERMAN. C. W
McXally-Pittslmrg Mfg. Co.. 307 X. Michigan Ave., Chicago, III.

WAUGII, ROBERT, Mine Mgr Franklin County Coal Co., Ilerrin, III.
WEART, EVERETT T

John A. lioebling's Sons Co., 205 W. Wacker Dr., Chicago, III.

When buying, please consult the Advertising .Section.
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VVEBB, HOUSTON \V
Dopt. Mines & .Minerals, Km. 1, Alexander Apt., .lohnston City, III.

WEBSTER, K. \V., P. A Sahara Coal Co., 5!) E. Van P.nren SI., CllicagO, III.
WEIDLEK, ELMER, Sec State Mining Hoard, Ml. Olive, III.

'WEIR, PAUL, V. P
Hell & Zoller Coal & Mining Co., ,'107 X. Miehigan Ave, Chieago, III.

WEIS8ENBORN, F. E., Asst. Comm
Illinois Coal Operators Assn., 42(><> Arsenal St., SI. I.onis, Mo.

WEST. JETT .1.. Trav. Auditor Peal>..dy Coal ('..., Box 224, Marion, III.
W HA LEV. CHARLES Meyers-Whaley Co., Knoxville, Tenn.
Wll EXXON", W. K Hardsocg Mfg. Co., Otlninwa, Iowa
WHITE, ,1AM ES Peahody Coal Co., Slielhiirn, Ind.

WHITE, JOHN Franklin County Coal Co., Koyaltou, III.
WHITE, LOUIS O Macon County Coal Co., Deeatur, III.
WI EDEKANDEKS, E. 0 leffrey Mfg. Co., 160!) W. Cook SI., Springfield, HI.
WILCOX, I). I)., (i. S Superior Coal Co., Gillespie, 111.
WII.COXSOX, R. .T P. (). Box 56, Sangamon Coal Co., Springfield, HI.
Wll.UMAX, W. V Illinois Coal Traffic Bureau,309 W. Jackson Blvd.,Chicago,111.
WII.KEV, FRED S., Secy

Illinois Coal Operators' Assn., .10!) W. Jackson Blvd., Chicago. III.
WILLIAMS, GARNER, V. P Cabin Creek Consolidated Coal Co., Kayford, W. Va.
WILLIAMS, RAT, Supt III. Mine Rescue Station, Benton, HI.
WILLIS, II. F., Gen. Supt Truax-Traer Coal Co., Elkville, 111.
WILLS, DON", Assl. Mine Mgr

Peahody Mine Xo. 21, 120 S. Crawford Ave., Danville, 111.
WILLS, S. .1., Div. Sup! Peahody Coal Co., Public Service Hldg., Springfield, 111.
WILSON, .1. C Ohio Hrass Co., Mansfield, Ohio
WILSON, .1. W., Eagr

McNallyPittshurg Mfg. Corp., 307 X". Michigan Ave., Chicago, 111.
WILSON. ROBERT S Consolidated Coal Co. of St. Louis, Staunton, III.
WINN. ISAIAH Valier Coal Co., Valier, III.
WITT EN. W. E Wasson Coal Co.. Ilnrrisburg. III.
WOLFE. F. .1 Coal Mine Equipt. Sales Co.. Heasley Hldg.. Torre Haute, Ind.
WOODS, IIENKV C, V. P Sahara Coal Co.. 59 E. Van Huron St., Chicago, 111.
WOOSLEV, CLYDE W.. Oca. Supt Pyramid Coal Corp., Pinckneyville. III.

WRIGHT, D. D Central III. Public Serv. Co., Marion, 111.
WRIGHT, JOHN, Supt. Insp. & Del'y Aver & Lord Tio Co., Carhondale, 111.
YERKES, .1. H Keystone Lubricating Co., 114 X. Fourth St., SI. Louis, Mo.
YOI'NG, ALEX Superior Coal Co., Gillespie, III.

YOI'NO, A. M Central III. Public Service Co., Springfield, 111.
YOI'NO. I.. P.. V. P Pittsburgh Coal Co., Pittsburgh. Pa.
YOI'NO. WILLIAM Peahody Coal Co.. S14 E. Ash St., Taylorville. 111.
VOI'Mi. W. P.,(l. S Crescent Mining Co., Jefferson Hldg., Peoria. 111.

•ZELLER, HARRY. Y. P West Virginia Rail Co., Huntington, W. Va.
ZINKGKAF. J. \V., Dist. Mgr

Chicago Pneumatic Tool Co., 1931 Washington Ave., St. Louis, Mo.

•Life Memhers.

*Honorary Members.

When buying, /.tense consulI iln Advertising Section.



Jn Hotting Stenmtthnmr?

of our good friends find fellow members:

WILLIAM ORTMAN February 22, 1931

S. W. FARNHAM March 12, 1931

H. C. PERRY April 13, 1931

A. J. SAYERS October 11, 1931

C. E. KARSTROM March 24, 1932

JOSEPH D. ZOOK May 28, 1932

EDWARD CAHILL August 4, 1932

JOSEPH VIANO December 12, 1932

JOHN ROLLO February 6, 1933

DAVID I. ROCK August 2, 1933

WM. HUTTON August 18, 1934

FRED K. CLARK October 24, 1934

ADAM CURRIE June 12, 1935

W. H. SLINGLUFF September 10, 1935

CHAS. B. SPICER October 26, 1935

who left the world Ik Iter for their

having lived in ft



ADVERTISING

SECTION

To Our Members:

Please go over Iliis suction very

carefully and take note of our very

good friends, who are helping us to
issue this hook. Do not forget them

when you go shopping.



Iality greasI

Hulburt Oil & Grease Company
Philadelphia, Pa.

Specialists in Coal Mine Lubrication



HERCULES

EXPLOSIVES

DYNAMITE

GELATIN

GELAMITE

PERMISSIBLE POWDERS

BLASTING POWDER

PELLET POWDER

BLAKSTIX

ELECTRIC BLASTING CAPS

ELECTRIC SQUIBS

ELECTRIC IGNITERS

BLASTING CAPS

SAFETY FUSE

BLASTING MACHINES

HER.CULES POWDER COMPANY

WILMINGTON, DELAWARE

McCormick BIdg. ^f*S Railway Exchange Bldg.
Chicago, III. Jn\ St. Louis, Mo.



PROVEN

Enable you to reduce maintenance cost effectively.
The 40% saving is real economy when you

consider the new hearing efficiency which
actual operation has proven in

hundreds of coal mines.

AHLBERG BEARING COMPANY
2831 Locust St.

St. Louis, Mo.

2637 Michigan Ave.
Chicago, 111.

MINE DISTRIBUTORS

Heimroth Electric & Machine Co.
Kioo Poplar St.
Terre Haute, bid,

Geo. Klein Armature Works
1441 N. Kim St.
Centralis, III.

Central Mine Equipment Co.
7507 BiK Bend Blvd.
Webster Grove, Missouri

W. M. Hale
605 W. I 16th St.
Chicago, III.

Peoria Machine & Parts Co.
605 Franklin St.
Peoria, 111.

Central Supply Co.
Greenville, Kv.



STANDARD--

Because It's

Dependable

You may depend upon this
famous assembly of the O-Ii
Bulldog expansion bolt, hanger,
and clamp to improve your op
eration and reduce your costs.

THE type of inventive genius
which is never willing to stop

with a "good enough" is largely
responsible for bringing 0-B over
head materials to their present high
standard of dependability. Ask
the many men who have chosen
this equipment as standard to give

the reasons for their decision and,
invariably, the answer is the same:
"Because they may be depended
upon, day in and day out, to deliver
maximum service at minimum

cost." Why not put this profitable
dependability to work in your mines?

Ohio Brass Company
Mansfield, [R^l Ohio, U. S. A.

ioBrassCo.Limit.-.'. I''' « Niagara Falls. Oman.,.Canadian Ohi.

New York • Philadelphia
Atlanta • Dallas

iagara Falls. Ontario. Canada

Boston • Pittsburgh • Chicago • Cleveland
Los Angeles • San Francisco • Smith*



Manufacturers : Engineers : Distributors

"Anything for the
Coal Mine"

An independent source of supply, combining
genuine economy and complete satisfaction.

Replacement parts of Superior Quality, Workmanship and
Design, for Coal Cutting Machines, Locomotives, Loaders,
Conveyors, etc.

Rail Bonds, Trolley Line Accessories, Cable Splicers, Bond
Terminals, Heavy Duty Steel Base Feeder Line Switches,
insulating Materials, Ball and Roller Bearings (new and
rebuilt) Rubber Covered and Braided Cables of All Sizes
for Any Service, Varnish Cambric, High Grade Insulated
Cables for Rewiring Machines and Locomotives, etc.

Distributors

CINCINNATI CUTTER CHAINS

W. M. Hales Company
Main Office: 605 West 116th Street

CHICAGO, ILLINOIS

BRANCHES:

WEST FRANKFORT, III. I.INTON. Ind.



GraybaR

MAZDA LAMPS

MINING MACHINE

and

LOCOMOTIVE CABLES

INSULATING MATERIALS

WESTERN ELECTRIC

MINE TELEPHONE

EQUIPMENT

WIRING SUPPLIES

GRAYBAR ELECTRIC CO., Inc.
OFFICES IN Al.l. PRINCIPAL CITIES



WEST VIRGINIA

TRACKWORK

And now
it's steel switch ties

(Furnished with or trillion/ switch stand)

Millions of West Virginia Steel Ties are in use
and are economical and satisfactory. Steel

Switch Ties will serve you equally well. They

have proved economical, safe and efficient.

District Sales Agents: B. E. SCHONTHAL & CO., INC.
28 E. Jackson Blvd., Chicago, III.

Mills and General Office

HUNTINGTON
WEST VIRGINIA



A. J. Davis & Company
309 West Jackson Blvd. Wabash 3362

CHICAGO, ILLINOIS

Specializing inall forms of

COAL MINE

INSURANCE

We can SAVE you money

Kennedy Webster Electric Co.
300 West Adams Street

Chicago, Illinois

Phone Franklin 1155

Electric Supplies for Mines

Kenster Friction Tape

Mazda Lamps and Reflectors
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PERFORATED SCREENS

for

HAMMER MILLS

PULVERIZER MILLS

STONE CRUSHERS

STONE QUARRIES
COAL MINES, ETC.

INQUIRIES WILL RECEIVE PROMPT ATIENTION

For Price — Senice— Quality

Write or Phone

Standard Stamping &
Perforating Co.

3131 West 49th Place

Hemlock 8406-7

10



MineVent
FLEXIBLE

BLOWER PIPE

and

DEMOUNTABLE COUPLINGS

for Auxiliary Ventilation
Fabrics specially treated to resist corrosive conditions and
reduce air friction. Four grades from which to choose.

// ABC" Fire Resisting Brattice Cloths
Six grades manufactured from high grade jute

canvas and cotton duck

American Brattice Cloth Company
Warsaw, Indiana

BRATTICE CLOTH . FLEXIBLE TUBING » TARPAULINS . POWDER BAGS

11



CLARKSON TRUCK LOADER
Loads Coal and Other Materials Perfectly

Pat. 1,904,355—Other Patents Applied For

CLARKSON MANUFACTURING CO.
NASHVILLE, ILLINOIS

12



PHONEI'MUNfc QIOl
MAIN 0 I 0 I

Rarker-(joldman-[ubin £a
SPRINGFIELD ILLINOIS

COMPLETE LINE OF

MINER'S SUPPLIES

DISMANTLING

of COAL MINES

WE BUY AND SELL USED

COAL MINE EQUIPMENT

RAILS - BEAMS - CHANNELS

13



B. K. LEACH, Pres.

JOHN FUHRER, Sec.-Treas.

T. B. CLEMENT, Vice.-Pres.

EGYPTIAN

TIE & TIMBER

COMPANY

1803-07 Railway Exchange Bldg.
St. Louis, Mo.

Mine Timbers, Cross Ties, Lumber and Piling

14
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CAN YOU MATCH THIS

MINE CAR

BEARING RECORD?
Over a million and a half Timken Bearings have

been placed in service in mine cars during the

last fifteen years. The total number of these bear

ings that have had to be replaced from all causes

during this entire period is less than one fourth of

one per cent! When your mine cars go on Timken

Bearings you know you are going to get depend

able, trouble-free service — and at the lowest

possible cost per ton hauled. The service given

by Timken Bearings in mine cars is unparalleled in

the history of anti-friction bearing application

throughout all industry.

THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO

TIMKEN=BEARINGS



These cars have just been shipped to the Chicago, Wil
mington & Franklin CoaJ Co., Orient Mine No. 1,

All steel—built for 42" track gauge, has 18" diameter
wheels—taper roller bearings. Length overall 12V—width
overall 69"— -length of sides 109" and measures 55%" off
rails. Bumpers are cast steel and have compression and buffer
springs.

The above car was developed to meet conditions where
the overall dimensions could not be increased. This car has a

level full capacity of 41 additional cubic feet without any
change in the original outside dimensions of the car.

1 N C R E ASH YOU R R li V li N U 1- I' li R C A R

Gel a "Wall" quotation—No obligation

The WATT CAR & WHEEL CO.
BARNESVILLE, OHIO

Chicago Agents: B. E. SCHONTHAI. & CO.

28 EaSI Jackson Blvd.

Ill



SLIGO STEEL

and MINE SUPPLIES

Complete Industrial Lines

B. & W. Boiler Tubes

Norton Wheels

Morse Drills

Lenox Hacksaw Blades

Rego Welding Equipment
Willson Goggles Respirators
Black and Decker Tools

Ames Shovels

Yale Hoists
Nicholson Files

Williams Wrenches

Lufkin Tapes and Rules
Valdura Industrial Paints

Pipe and Fittings
Wire and Manila Rope
Bolts, Nuts and Rivets

®

Fast Service
from Stock. .

STRUCTURAL ANGLES,
CHANNELS, BEAMS, TEES

•

SHEETS HOT and COLD

ROLLED, GALVANIZED,

ARMCO, STAINLESS

•

BARS-MILD STEEL and

COLD FINISHED,- BANDS

•

PLATES-TOOL STEEL

Stock List and
Catalog sent
on request.

Call CEntral 3050

Ten Trunk Lines

SLIGOIRON STORE CO.
1301-1403 North Sixth Street

St. Louis, Missouri



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. Per
forated 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.

Write for Quotations

CHICAGO PERFORATING CO.
2445 W. 24th PL, Chicago, 111.

8073

IIAY.\!AKKin'< g[j^
8076

Hawkins Electric Co.
Wholesalers

1445-1447 Washington Boulevard
CHICAGO, ILLINOIS

Distributing Nationally Known Electrical Products
to the

MINING INDUSTRY

MANUFACTURERS

INDUSTRIAL PLANTS



COALMASTER

Our objective is to place your mine on a more

economical drilling basis and to obtain for you more

satisfied drillers.

To accomplish this end most effectively, we

make the largest line of drill bit equipment available.

These are but two of the reasons why more

Illinois and Indiana mines use Coalmaster Drill Bit

equipment than any other make.

Central Mine Equipment Company
'The Drill Bit People"

SAINT LOUIS

I!'



For Fifty Years...
We have had the Privilege of Supplying

Illinois /Wines:

HOLMES Shaker Screens

Weigh Hoppers

Chutes

Spirals

Dust-o-lators

Cages

Sheave Wheels

Castings

DANVILLE Hoists

The Largest and Most Complete Shop
at your Service Day and Night

Write. Wire or Call

Robt. Holmes & Bros., Inc.
510 Junction Ave., Danville, III.



National Electric

Coil Company
J. \v. OVERSTREET, Prcs. and Gen. Mgr.

COLUMBUS, OHIO

Telephone UniversityA\44

BLUEFIELD, WEST VIRGINIA

Telephone 1000

Manufacturers of

Electrical Coils

YOUR INQUIRIES INVITED

21



COMMERCIAL TESTING
&- ENGINEERING CO.

COAL

COKE

OIL

and $%&

WATER

ANALYSES

Charleston

W.Va.

JAi.."if'' lew.*

CHICAGO

360 N. Michigan Ave.

Power

Plant

Design
Operation
Efficiency

•

PLANT

SURVEYS
for

Recondi
tioning

and

Greater

Efficiency

Toledo

Ohio

Where safety, strength and
service are held supreme
Men and material must travel in safety; the How of eoal to loading
booms must be uninterrupted—and the responsibility rests on the
hoisting rope.

Wherever better service is wanted in rope for stripping, scraper
loading, power shoveling, ear retarding, refuse dumping, machine
mining and hoisting you should use Rocbling "Blue Center."' It's
tough, strong, uniform and durable.

JOHN A. ROEBLING'S SONS COMPANY,
TRENTON, NEW JERSEY

ROEBLING
WIRE ROPE

22



MAKING NEW FRIENDS EVERY DAY
THE GOODMAN

260 Type Track Loader

The men like it because it is unusually rugged, yet handles easily.

The mine boss says that it loads fast and cleans up the place. It has
plenty of tramming speed, too.

The mine popularity of this machine is reflected in tonnage figures
at the end of each shift. The 260 Goodman pays big dividends to the
company that owns one.

FEATURES

Built for 36" gauge and up.
A. C. or D. C.

Open or Permissible Type

Power driven verfical and horizontal

swing for bofh loading and discharge
ends.

Fast Loading -:- Fast tramming
High Capacity -:- Low Upkeep

GOODMAN MANUFACTURING COMPANY
Pittsburgh St. Louis Chicago Birmingham

Wilkes-Barre Huntington

Denver



LUBRICATING OILS and GREASES

77>e Socony-Vacuum Engineer says:

"Machines and Lubrication Methods

go out of date. Take advantage of
Modern Lubrication practice, show
a Lubrication Profit in your mine."

THE SUM OF

THESE FOUR SAVINGS

1. REDUCED POWER CONSUMPTION

2. MORE CONTINUOUS OPERATION

3. DECREASED MAINTENANCE

4. LOWER LUBRICATION COSTS

= LUBRICATION
PROFIT

SOCONY-VACUUM OIL COMPANY, Inc.
4140 Lindell Blvd.

ST. LOUIS, MO.

2-1

59 hast Van Buren St.

CHICAGO, ILLINOIS



COOL CAPS
For Reliable, Long-Life and Durable

Head Protection!

THOUSANDS of comfortable COOL CAPS are
furnishing satisfactory head protection in Illinois and
all other coal producing States . . . moreover,
coal operators realize that the installation of COOL
CAPS at their mines will positively reduce head
injuries and lower compensation and medical costs
to a minimum.

It will pay you to investigate their merit.

Write for Descriptive Literature

PORTABLE LAMP
AND EQUIPMENT CO.
405 Penn Avenue Pittsburgh, Pa.

Illinois Representative

John Thies .... Terre Haute, Ind.



PRINTERS
for the

COAL

INDUSTRY

STOCK FORM TONNAGE BULLETINS

CARBON PAPER

TYPEWRITER RIBBONS

STOCK FORM SHOT FIRERS REPORTS

STOCK MINE EXAMINER'S REPORTS

DALY TICKET CO
Collinsville, Illinois



(^Another

MARION ACHIEVEMENT
A Marion Type 5560 Coal Stripping Excavator, equipped with
the largest dipper in the world—with a capacity of 32 cubic
yards (level full)—is now engaged in coal stripping service-
on the Northern Illinois Coal Corporation's properties near
Wilmington. Illinois.

In addition, Marion builds—

Type 5320 8 to 12 cu. yds.
Type 5480 12 to 16 cu. yds.
—exclusive for coal stripping service.

the MARION
STEAM SHOVEL COMPANY

©fsio, 91. S. &l.911(IC Kill,

27



/^i PROFIT MAKING
VI) EQUIPMENT

JL for the

MODERN COAL MINE
"LITTLE GIANT" COAL DRILLS, mounted, unmounted

(Electric, Pneumatic).
"LITTLE GIANT" PERMISSIBLE ELECTRIC COAL

DRILLS, mounted, unmounted.

MINE CAR COMPRESSORS, Electric Motor Driven.

SINKER DRILLS.

AUGER DRILLS.

ELECTRIC AND PNEUMATIC DRILLS for Car Repair
and Maintenance Work.

THE NEWEST "LITTLE GIANT"
PERMISSIBLE COAL DRILLS

These new permissible
drills are vitally impor
tant to every gaseous or

dust-laden mine. Safety,
fast drilling speed, light
weight and accessibility
are some of the major
factors that mean "Econ
omy and Low Produc
tion costs.

Write for 16-page
catalog S. P. 1865.

Chicago Pneumatic Tool Company
6 East 44th St., New York 3655 Iron St., Chicago

28



Equitable Powder Mfg. Company

Egyptian Powder Company
East Alton, Illinois

•

ALTON BLASTING POWDER—Pot forty-three years the name
"Alton" on a keg of blasting powder has been a guarantee of qual
ity of the powder, and an assurance to users, of excellent service.
Alton B Blasting Powder is manufactured in all the standard grain
sizes.

ALTON PELLET POWDER—This form of packing B Blasting
Fowder is designed for greater convenience and safety. It is packed
in wooden boxes and in paraffin paper cartridges like permissibles,
and has all the conveniences of permissibles.

ALTON PERMISSIBLES—Recommended when the mining con
ditions do not permit the use of granular or pellet powder. We
will be glad to furnish expert advice on the grade of Alton Per
missibles best adapted to your coal.

"PROTECTO" SPOOL ELECTRIC. BLASTING CAPS—Greatly
reduces the danger of transporting and handling electric blasting
caps. This new method of packing affords an important safety fea
ture that every user of explosives should consider. The packing
is also designed to facilitate priming by avoiding tlie difficulties
with tangled wires. "Protecto Spool" Electric Blasting Caps are
made in two strengths—No. 6 and No. 8.

ALTON BLASTING SUPPLIES—A complete stock of all hlasting
supplies used with explosives is carried in our magazines. Immediate
delivery can be made of Blasting Caps, Safety Fuse, Blasting Ma
chines, etc.

ALTON EXPLOSIVES
MADE IN ILLINOIS

29



DOOLEY BROTHERS
Manufacturers of

SUPERIOR MOUNTED ELECTRIC

COAL AND ROCK DRILLS

Peoria, Illinois

Write us for our bulletin No. 5 giving prices
and description of our different type drills.

MINING MACHINE BIT STEEL

MINE SUPPLIES

SAVE MONEY!

Before Ordering Elsewhere Obtain

Quotations From

Henry A. Petter Supply Company
MINE SUPPLIES, EQUIPMENT AND MACHINERY

101-119 South 1st Street

PADUCAH, KY.

Founded 1890

Ml



-MARTINDALE=
MINE MAINTENANCE EQUIPMENT

Commutator Grinders

Commstones (Commutator Stones)

"U"

Slots

Commutator Mica Undercutters—7 different types
from which to select

LATEST CATALOG GIVING DESCRIPTION AND PRICES WILL BE
MAILED UPON REQUEST

THE MARTINDALE ELECTRIC CO.
1363 Hird Street Lakewood

CLEVELAND, OHIO, U. S. A.

31



ERICO

Rail Bonds

Welding Rods

Bonding and
Welding Machines

D. G. JAMES, REPRESENTATIVE
332 South Michigan Ave., Chicago, III.

THE ELECTRIC RAILWAY

IMPROVEMENT CO.

CLEVELAND

32



BERRY BEARING

COMPANY
2715 Michigan Avenue

Phone: Calumet 2250 — Chicago

Specializing in:

BALL and ROLLER BEARINGS

for the Coal Field

Direct Factory Distributors of:

SKF

TIMKEN

HYATT

NEW DEPARTURE

GURNEY

BUNTING

and

JOHNSON BRONZE BUSHINGS

All Types of Ball Bearings Regronnd



OUTSTANDING
in range, speed,

output and economy!
This new 30-yard stripper is the last word in stripping economy, and incor
porates a host of revolutionary new features that mean lower cost moving
of overburden. In both speetl and working ranges the 950-B exceeds any
stripper ever offered to the field. The digging cycle is the fastest ever built
into a machine of anywhere near this size. With 105-foot boom and 64-foot
stick, the dumping range is 106 feet, the dumping height is 70 feet. Move-up
time is reduced to a minimum by cats individually motor driven, hydraulic-
ally steered, and by automatic hydraulic leveling. Balanced hoist and elimi
nation of dead weight increase speed and decrease power load. There are
many other features that contribute increased range, speed, output and
economy. Send for complete information or better still look over the new
950-B now cutting in for Binkley Coal Company near Terre Haute, Indiana.

BUCYRUS-ERIE COMPANY
. . . Excavating, Drilling, and Material-Handling Equipment . . .

SOUTH MILWAUKEE, WISCONSIN

34



The M.S.A. COMFO CAP
(/.'<//. C. S.Pat. Off.)

Mere's our latest addition to the Skullgard family. The
Comfo Cap has the general shape and light, easy wearing
comfort of an old style miner's canvas cap . . . plus the
protective qualities that Skullgards have made famous. It
is durable in service, non-softening from moisture, and in
sulating. The crown is ribbed for extra strength, and the
lampholder is an integral part of the cap. Send for Bul
letin DK-4, or let us arrange a demonstration for you.

MINE SAFETY APPLIANCES COMPANY
Braddock, Thomas and Meade Streets, Pittsburgh, Pa.

District Representatives in Principal Cities
M. S. A. Products include Breathing Apparatus . . . Inhalaltirs . . . Masks ol
all Types . . . Cias Indicators . . . Gil Detectors . . . M. S. A. Safety Ciogglcs
. . . M. S. A. Protective Hats and Caps . . . Kdison Electric Cap Tamps . . .
Safety Clothing . . . First Aid Equipment . . . Submarine Escape Apparatus.
Descriptive Bulletins will be sent on request.

35
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Repeat Orders Are Proof of Its

Dependable Performance

After all is said and done, actual results on the job are

what count, and we "point with pride" to the large number

of coal mining companies who continue to send in repeat

orders for "HERCULES" (Red-Strand) Wire Rope.

High quality and consistent serviceare never matters of
chance, and the unusual durability of this wire rope is no

exception. Its performance record continues to make

friends. We are confident that you, too, would find it de
pendable and economical.

Made Only By

A. Leschen & Sons Rope Company
Established 1857

5909 Kennedy Avenue, St. Louis, Mo.

CHICAGO NEW YORK DENVER SAN FRANCISCO
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ILLINOIS GOES

KOPPERS-RHEO

r |iHE Northern Illinois Coal Corporation and the
-*- United Electric Coal Companies have joined the
Nation's leading coal producers in selecting Rheo-
Iavcur—the most highly developed method of coal
preparation known to modern mining and mechan
ical engineering . . . the logical selection because it
enables the coal operator to realize the greatest per
centage of marketable coal from their run-of-mine
input and produce a highly uniform product—thor
oughly washed, sized, dried and blended to a new
standard of modern coal quality.

Let us consult with you on your cleaning problem.
Each Koppers-Rhcolaveur Cleaning Plant is based
on a thorough study of your production and market
ing problems continuing through the engineering,
planning, design, construction and initial operation
of the plant.

KOPPERS-RHEO
Complete Equipment for the

KOPPERS BUILDING

528 Mccormick bloc. Chicago, ill.



1TR -—mm \ " .

600 Ton Per Hour Koppers Rbeo Plant at the Fidelity
Mine—United Electric Coal Companies, DuQiioin, III.

The Northern Illinois Coal Corporation's Plant near
Wilmington, III., hasa capacityof 455 1*001 Per Hour.

LAVEURCOMPANY
cleaning and preparation of coal
PITTSBURGH, PA.

709 COAL EXCHANGE BLDG., WILKES-BARRE. PA.
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This

Explosion Resisting Motor

is Built to STAY Safe

TEST-FI.OOK perfection
alone does not indicate

the real day-in and day-out
SAFETY of a mining motor
through years of service. It
takes a design that from the
insulation out is built to
endure. And it is that kind of
performance that has won for
the W'estinghouse Explosion-
Tested Type SK Motor the coal
mining industry's preference
for gaseous locations.

Mining Operators inter
pret the safe, care-free operation of this motor in terms of the dollars-and-
cents it saves on maintenance costs and its assurance of uninterrupted
production. In this respect, it has set enviable records.

Tor instance, in mines of a large Western Pennsylvania coal company
there are 181 Westinghouse Explosion-Tested Type SK Motors . . . each
powering a loader that heaves approximately 750 tons into the pit cars
each month.

For over a year's time, the total upkeep expense of these 181 motors was
$85.53 — less than -f8 cents each per year.

If you want LASTING SAFETY, and ECONOMY, too, recommend
dependable Westinghouse motors and control for hazardous locations.

Westinghouse Explosion-Tested Typo SK
Motor typical of the smaller ratings.

Westinghouse (§
20 North Wacker Drive

Chicago, Illinois

•10



EGYPTIAN PRODUCTS

STANDARD SWITCH MATERIALS
Reid Safety Frogs—Cast Steel, Manganese, and Semi-Steel—guard

rails cast integral with frog—all one piece—no bolts or rivets
to become loose.

Riveted to Plate Frogs—Switches, Crossings, Turnouts complete,
Switch Stands, etc.

SHAKER SCREEN DRIVING EQUIPMENT
Ball Face Self-Aligning Eccentrics, Arms, Shafts, Boxes, Hangers.

MINE CARS COMPLETE
Equipped with Timken Bearings, Hyatt Bearings, Solid Roller

Bearings or Plain Type Wheels.
Journal Boxes, Axles, Bumpers, Body Irons, Draw Bars, and

Wheels.

LIGHT PUSH CARS FOR MINERS' TOOLS
Equipped with Bicycle Type Wheels.

BOILER CASTINGS
Grate Bars, Grate Bar Clips, Finger Bars, Stoker Links, Fire Box

and Door Liners, etc.

CAGE CASTINGS AND PARTS
For Bond Mine Cages and for Special Cages.

UMECO LIGHT WEIGHT TOOLS

Rail Benders Rail Punches Rail Clamps Jack Pipes

CASTINGS
In the rough-—semi-finished and finished.

Semi-Steel Cast Steel Brass Bronze

We have our own foundry, machine shop, and pattern shop.

Our Representatives are at your command

EGYPTIAN IRON WORKS
MURPHYSBORO, ILLINOIS



BUETTNER SHELBURNE

MACHINE COMPANY, Inc.

Exclusive Manufacturers ofSupplies
for Electrical

COAL MINING MACHINERY

South Third and Minshall Streets

TERRE HAUTE, IND.

Telephone: Crawford 8854

Phone Canal 5564

PAC LUBRICATING & SERVICE CO.
Quality Lubricants

1500 S. Western Avenue

CHICAGO, ILL.

PETER A. CASSADY, General Manager

•

We have QUALITY LUBRICANTS in all densities from
a light fluid to a solid for lubrication of:

Mine Car Wheels Gears
Mining Machinery Generators
Joy Loaders Motors
Air Compressors Dynamos, etc.

All our products are covered by a guarantee which assures [heir purity and
hiph lubricating qualities.

LET US SERVE YOU
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KW
SERVICE

With the KW BATTERY

CO., service is more impor
tant than sales. Users must

get good results from KW
batteries for they have the
unqualified privilege of ex
changing for new batteries
whenever in their opinion
performance is no longer
100 per cent.

Obviously we can prosper
only by making KW bat
teries so good that these ex
changes are many months
apart. The financial strength
of the KW Company and
the extensive use of KW

service by large operators
both are conclusive evidence

of KW service.

KW Battery Co., Inc.
Chicago, New York, Pittsburgh
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Atlas Accordion Fold Electric

Blasting Cap Package

... a new contribution for added safety and convenience
in electric blasting.

In the Accordion Fold the leg wires are folded Accordion-
wise around the Blasting Cap to cushion and protect it.
The resulting package occupies small space. The wires un
fold naturally avoiding kinks and snarls. This exclusive
Atlas package is handy to carry and handy to use.

Atlas maintains complete facilities for the manufacture of
Blasting Powder, High Explosives and Blasting Accessories
to serve Illinois Mining needs.

Everything for Blasting

ATLAS
POWDER COMPANY

JOPLIN, MO., and ST. LOUIS, MO.

ii



Robertson Protected Metal

RPM is a corrugated roofing and siding sheet
completely and permanently encased in a system
of patented corrosion-proof coverings applied
at the factory. These coverings become part of
the sheet itself and render it immune to corros

ive agencies.

Robertson Protected Metal

Cutaway view showing protective layers which cover the steel
and prevent corrosion: (I) asphalt; (2) asphalt-impregnated

asbestos felt; (3) heavy waterproofing envelope. Lower
sheet illustrates manner in which edges are protected.

RPM is being used successfully in the coal and by-product coke
industries for:
Tipples Hoist-houses Ben/ol and Scrubber
breakers Scalediouses Buildings
Conveyors Head-frames Sintering Buildings
Power-houses Coke-screening Agiraror Buildings
Washers Plants Quenching Stations
Pump-houses Sell Storage Ammonia Plants
Sheds Buildings Gas Scrubbers

RPM is protected by U. S. Patent No. 1,327,933.
Other U. S. and foreign patents issued and pending

SllROBERTSONIifi
WORLD WIDE BUILDING service

CENERAE OITICES-GKANT BUILDING

PITTSBURGH. PA..U.S.A.

15



YOU
NEED

'"Tit* Non-Explosive Mining Me Hioca'

For Greater Profits

More coarse coal.

Firmer and cleaner coal.

Less degradation at
destination.

SAFETY MINING COMPANY
307 North Michigan Avenue

Chicago, Illinois
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NEW PERFORMANCE

RECORDS

being established by

KEYSTONE C. P. GREASE
Thi" weather anil water-proof heat, cold and

pressure resistant Inhrieant and

KEYSTONE MECHANICAL

LOADER LUBRICANT

The C.P. Line is made in ten densities to meet

various meehanieal requirements.

Send for KEYSTONE ABC Folder on Mining
Lubrication.

KEYSTONE LUBRICATING COMPANY

21st, Clearfield and Lippineott Sts.

Philadelphia, Pa. Est. 1884

m
SPECIALIZED

LUBRICANTS

MIDWEST DISTRICT OFFICEi til N. Iih ST.. ST. LOUIS. MO.

•17



USE ALLEN'S

RED BOOK

It is an Encyclopedia of Min
ing, Maintenance and Con
tracting Supplies illustrating
3200 items.

Alcnco Bearing Bronze
Bolting, all kinds
Eloctric Wire and Supplies
Fire Protection Equipment
Hose, all kinds
Pipe, Valves, and Fittings
Rope, Wire and Manila
Tools of all kinds

Welding Rods and Supplies

ESTABLISHED 1887

W. D. ALLEN MANUFACTURING CO.
ALL PHONES RANDOLPH 8181

566 WEST LAKE STREET CHICAGO, ILLINOIS

Dependability, plus Faster Hoisting
Means—Lower Cost Per Ton

© o

The OLSON AUTOMATIC SELF DUMPING

CAGE in the new OC7 TYPE is absolutely positive
in action and is the fastest cage unit ever built.

It is real economy to speed up the hoisting cycle
with faster, safer cages because it means more ton
nage at a lower cost per ton which is necessary to
make up for the shorter work week. Keep step
with 1936 production demands with new OLSON
CAGES.

EAGLE IRON WORKS
DES MOINES, IOWA

•is



A MODERN SHOCK ABSORBER
FOR

MINE CARS

MINER
DRAFT and BUFFER GEARS
Mine car haulage costs can be definitely reduced by the use of Miner Draft
and Buffer Gears. These devices should be specified for your cars because
they provide necessary protection against the shocks of mine train opera
tion. These shocks must be properly absorbed in order to prevent high
maintenance expense and premature breaking down of car structure. Miner
Gears are made in both center and double bumper arrangements.

W. H. MINER, INC.
THE ROOKERY BUILDING CHICAGO, ILLINOIS
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Duncan Foundry & Machine
Works, Inc.

ALTON, ILLINOIS

Manufacturers of

Steel and Wooden Mine Cars

Steel and Chilled Cast Iron Mine Car Wheels,
to suit any type of bearing

Screens, Cages, Conveyors, Elevators,
and other tipple equipment

Pit Car Loaders

We specialize in high tensile strength
cast iron and heat treated steel cast
ings. "Duncanitc" is a heat resisting
alloy, a product of our electric furnace.

We invile inquiry on all your casting requirements

DUNCAN - ALTON

an



Your Mine or Tunnel

A flexible ventilation tubing that
carries air anywhere. Used exten
sively in underground mine and
tunnel development work.

Especially adapted for driving
single entries long distances.

Write for the free booklet.

"Heller Ventilation

Lower Production Coils'

.27*!W
.Original.
makers of

BEMIS BRO. BAG CO.
412 Poplar St. ST. LOUIS, MO.



Reduce Electrical

Time Losses

i WITH I

v*t S C ..-••

with

type

KSC
Automatic

Reclosing

Sectionalizing

Circuit

Breakers

THE AUTOMATIC RECLC5IHC CIRCUIT BREAKER CO.
601 W. FIFTH AVENUE COLUMBUS, OHIO
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SIMPLEX MINE JACKS
No. 139—Screw Type—For safe and
economical jobs of cross timbering

No. 32—Ratchet Type—The most
versatile mine jack ever designed

The No. 32 has a wide range of usefulness in the
mining industry, including:

Putting up mine timbers.
Straightening mine cars.
Rerailing mine cars.
Pulling mine posts.
Tensioning trolley wire.
Straightening trolley poles.
Temporary mine props in connec

tion with coal loading equipment.
Moving and loading heavy ma

chines.

Lifting as a chain hoist.
Closing hopper doors of loaded coal

Both No. 32 and No. 13') furnished with
one of three forks, or beads, as illustrated.

GENERAL PURPOSE MINE JACKS
Automatic Lowering—Single Acting

No. 185—-A new 5-ton Simplex Mine Jack for handling
coal cutting and mining machines, and rerailing mine

S...I...... cars and locomotives. It is similar
to the No. 85 Simplex but is sturd
ier and speedier.

The double or two-way socket
solves the problem where an "over
hang" or head room restricts the
operation of a single socket jack.

Nos. 84, 85 and 86 Simplex—5-ton capacity—These jacks arc
standard equipment in a great many mines.

No. 22—Simplex 10-ton Mine Jack. For handling heavy
mine equipment and mine cars.

Descriptive bulletins furnished upon request.

No.

185

TEMPLETON, KENLY & CO.
Established 1899

1020 S. Central Ave., Chicago, 111.
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SPECIFY

"U-W" Brattice Cloth

Satisfied customers arc the best testimonials as to our

service and quality. Ask them about it!

Discriminating mine superintendents and buyers have
specified "U-W" Quality Products since 1871. Let us
serve you.

•

Other "U-W7" Quality Products

WIRE ROPE

MANILA ROPE

TACKLE BLOCKS

TURNBUCKLES

WIRE ROPE FITTINGS

CONNECTING LINKS

Let us quote you prices

Buffalo

182 Ohio St.

ESTABLISHED 1871

Main Office and Factory: Cleveland, O.
SACKS AND SERVICE BRANCHES:

Now York Pittsburgh
11-1 Broad St. 241 Oliver Hldg.

Chicago

7:S7 W. Jackson Blvd.



HY-TESTS for SAFETY'S SAKE

When Hy-Test Safety Shoes are on the feet of
the worker, he is wearing the best in safety foot
wear. Hy-Tests are fine quality shoes, comfort
able to wear, and they wear well. The safety
feature, the patented box toe, is anchored in.
Hy-Tests are standard safety equipment in an
increasingly large number of industrial organi
zations. They have won their reputation on
merit.

Write for our free booklet,
"The Whole Story About Safety
Shoes." No obligation, of course.

HY-TEST

Safely Shoe Division

INTERNATIONAL SHOE CO.
St. Louis, Mo.



FLEXIBLE—STRONG—LIGHT—FAST

Designed for low seam operation, this improved
Joy loader provides possibilities for even greater
cost reductions in 1936. There is a Joy for
every loading need.

The JOY Manufacturing Compaiuj



DROP FORGED MINE CAR HITCHINGS

DROP FORGED SWIVEL COUPLINGS

MINING MACHINE BITS

MINING MACHINE BIT STEEL

SET SCREW WRENCHES

BIT BOXES

PITTSBURGH KNIFE

and FORGE COMPANY
718 Park Building

PITTSBURGH, PENNA.
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MONARCH

.

WHYTE
STRAND

TRIPLE FEATURES
GIVE THIS ROPE THE

STAMINA FOR MINING

1. Careful heat treating and draw
ing of each individual wirein the strand
assures long life—better service.

2. Internal lubrication ... a special

kind that is not affected by heat, cold or
ordinary acids . . . protects each wire in
the strand against internal corrosion
and internal friction.

3. PREFORMED construction
withstands bending with minimum ol
strain . . . service is increased.

MAC WHYTE COMPANY
MAIN OFFICE • KENOSHA,
AND WORKS • WISCONSIN

228 So. Desplaines St. . CHICAGO
CHICAGO. ILLINOIS . OFFICE

Macwbyte Mining Ropes are shown in Keystone Coal Mining Catalogs
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PROMET Bearings

A good name and getting better every day.

PROMET Bronze

Full finished mining equipment bearings.

Bar and bushing stock.

PROMET Special Babbitt
For any babbitted bearings in coal mines.

Bearing Problems Our Specialty

Literature and prices on request.

THE AMERICAN CRUCIBLE

PRODUCTS COMPANY
LORAIN, OHIO, U.S.A.



Mining Equipment
Parts and Supplies

Manufacturers

Trolley Wheels Bronze Castings
Trolley Harps Oilless Bronze
Trolley Splicers Loader Parts
Locomotive Bearings Mining Machine Bearings
Journal Boxes Steel Castings

Distributors

American Brake Shoe and Fdy. Co Brake Shoes
American Manganese Steel Co Welding Rod
Chain Belt Co Conveyor Chains
Diamond Chain Mfg. Co Roller Chains
General Electric Co Locomotive Parts

General Cable Co Super Service Cable
Hauck Mfg. Co Loco Tire Heaters
Taylor Forge Steel Loco Tires
Rockbestos Corp A. V. C. Cable
S. K. F. Industries Ball Bearings
Automatic Reclosing Circuit Breaker Co.

SERVICE

Evansville Electric &
Manufacturing Co.

600 W. Eichel Ave. Evansville, Ind.

Phone 2-3991

/



Revere Electric Company
757-759 WEST JACKSON BLVD.

CHICAGO

Distributors of

ELECTRICAL SUPPLIES

Special Mining Tape
Mfg. by

Hazard Division of the Okonite Co.

MINING CABLE — MAZDA LAMPS

Williams Leather Products
Have Beet/ Quality Products for % Years

Our Cocheco and Shedite Oak Tanned Leather Belting and
our Flex-Tan Super-flexible belting have no superiors.
We also make Rawhide and Indian Tanned Lace Leather,
Chrome Cup Packings and Special Packings for Joy Loading
Machines, Harness Leather, Hame Straps, Miners' Belts, etc.

Highest quality and a trial
will prore their worth.

I. B. WILLIAMS & SONS
Factory: Dover, N. H.

BRANCHES:

71-73 Murray Street 1215 Washington Blvd.
New York. N. Y. Chicago, III.



For 25 Years, Exide-Ironclads
Have Steadily Increased in

VALUE

WITH its introduction in 1910,

the Exide Ironclad Batterypro
vided operators of mine locomotives
with a new conception of battery per
formance and trouble-free service.

Twenty-five years have passed; yet
this battery, with the active material
of its positive plates practically sealetl
in tubes of slotted rubber, continues

to bold the position of leadership in
the storage battery industry which it
assumed a quartet century ago.

This is not difficult to understand.

The Exide Ironclad was a battery of

exceptional value when it was intro
duced. It was the first to combine all

four of the essential battery charac
teristics — high power ability, high
electrical efficiency, extreme rugged-
ness and long life. With the passing
years, refinements have marked its
consistent progress. Today, this bat
tery offers greater freedom from
trouble, and requires less time and at
tention than ever before in its long
successful history.

For wholly gratifying locomotive
service, use Exide Ironclad Batteries.

Till: ELECTRIC STORAGE BATTERY CO., Philadelphia
Tin' World's target! Manufacturer! «/ Storage Batteries fur livery Purpose

Rxide Batteries of Canada, Limited, Toronto

Chicago Branch: 4613 S. Western Ave. Blvd.

£xi6e
IRONCLAD

BATTERIES

WITH EXIDE M1POR SEPARATORS
"MIPOR," Rej. U. S. Pa:. Off.

CIS



TIREX CABLES

Assure an Unfailing Supply of Power for
All Types of Portable Electric Equipment

Electric cables must render many types of service in
coal mines. The ideal cable for one place may be
wholly unsuited for another. There is a Simplex Cable
for every electrical transmission requirement; TIREX
rubber sheathed for ordinary equipment, TIREX with
special stranding for extra flexibility, armored bore

hole and power cables for unusual service or installa

tion requirements, telephone and lighting cables for
either temporary or permanent use. The right cable-
in the right place will help cut your "cost per ton."

SIMPLEX WIRE & CABLE CO.
Manufacturers

79 SIDNEY ST., CAMBRIDGE, MASS.

Branch Sales Offices

CHICAGO, 564 W. Monroe St. SAN ERANCISCO, 390 Fourth St.
NEW YORK, 420 Lexington Ave. CLEVELAND, 2019 Union Trust BIdg.

PHILADELPHIA, 1227 Fidelity Philadelphia Trust BIdg.
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ONE Lay-Set Preformed
wire rope, on this mam-

mot h Marion, handled
400,000 yards ofoverburden.
That's a iot of rock. So much,
indeed, that it reduced the
rope cost to 80 cents per 1,000
yards. And that's a lot of rope
service.

Regardless of the job or
the tye of machine, Lay-Set
Preformed wire rope inva
riably crowds the tonnage
high; crowds the costs down.
Regardless of how you use
wire rope, Lay-Set Preformed

will give you the same trou
ble-free, enduring service.

When you use Lay-Set
Preformed you use a rope
that has no internal stress.
You use a rope that resists
kinking; that may be cut
without seizing; that is easy to
handle or splice; that spools
on the drum better; that re
sists twisting in the sheaves.

Send right now for a copy
of: "12 Burning Questions."
It will give you the facts in
greater detail.

HAZARD WIRE ROPE COMPANY
In Business For Your Safety

400WEST MADISON STREET • • CHICAGO
Headquarters: Wilkes-IIarrc. Pennsylvania

An Associate Company of tl>o American Chain Co., Inc.

LAY-SET fagfovnvt Wire Rope



STANDARDIZE

Deep Well Turbine
Thil type Of pump is becom
ing increasingly popular for
mine dewatenng.

on

D E M I N G
Whether it is a series of small gathering
pumps, a large centrifugal or any size or type
between—you can be sure Denting has the
equipment to fit the job.

Today, Denting offers so complete a line of
pumps that many mine owners are standard
izing on this equipment—dealing with one com
petent organization which can fill every pump
requirement. And, at the same time these users
are getting the most for every dollar invested
in pumps.

Standardize on Denting and you can rest as
sured that efficiency and economy will he re
flected in your pumping operations.

Write today for complete information.

Distributors

GRINKEIi |[||OOMEAKT
•1425 So. Western Ave.. Chicago, III.

THE DEMING COMPANY
Est. 1880 Salem, Ohio

"Oil-Kite" Double Acting Gathering Pump
(.".in be furnished with all chrome water end for use

in handling especially bad water.

(ili



tfULfo
LUBRICANT*

LOWER
LUBRICATION

COST

SAVE
POWER

REDUCE
BEARING

WEAR

The Universal Lubricating Co.
CLEVELAND. OHIO
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SULLIVAN
PRODUCTS FOR COAL MINES

\y^ TRACK CUTTERS

SHORTWALL CUTTERS

LONGWALL CUTTERS

COAL SAWS

SCRAPER HOISTS

ROCK DRILLS

A I Q f} COAL DRILLS . CUTTER BIT SHARPENERS . ROCK
/* •" ^ ^ ~ LOADERS • PORTABLE AND STATIONARY COMPRES-
SORS . CORE DRILLS . ROOM HOISTS • CAR PULLERS . PORTABLE HOISTS

SULLIVAN
MACHINERY COMPANY

307 N. MICHIGAN AVENUE CHICAGO, ILL.

08



Try This
Special Mining
Machine Rope
You've used standard construction Yellow Strand and

Other 11 & 13 Ropes on mine hoists and inclines.

NOW, try "Flex-Set" Preformed Special Mining Ma
chine Rope. The same high quality wire, but—the
rope is limbered up by preforming. It handles more
easily, is installed and broken in more quickly and
safely. Less subject to fatigue, less apt to kink.

This company makes standard construction and "Flex-
Set" Preformed Ropes in all grades for mining equip
ment of all types. Let us "prescribe" the rope best
suited to your equipment.

BRODERICK & BASCOM ROPE CO.

St. Louis

Factories: St. Louis and Seattle
Branches: New York — Seattle — Portland — Houston

BP^JX WIREO'Jj ROPE
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CEntral 1267

Hi. 1105

Southwest Bolt & Nut Co.

Bolts, Nuts, Screws, Rivets,

Washers

1228 Hadley Street
St. Louis

United States Rubber Products
^^=^=^^=^^^^= INCORPORATED =^=^^=^==

CHICAGO INDIANAPOLIS ST. LOUIS

U S ROYAL MINING AND LOCOMOTIVE CABLES

Designed for Maximum Flexibility—with Rubber Fill
ers—to Prevent Moisture Absorption—with "TEM
PERED RUBBER" Jacket —to Insure Long Life.

Manufacturers—Complete Line of Electrical Cables, Hose, Belting,
Packing, Friction Tape, and Other Rubber Products for Mining
Purposes.

70



CARBON

BRUSHES

For more than 10 years we have been supplying many

of the members of Illinois Mining Institute with their
requirements of Brushes for their Motors, Generators

and Mining Machines, furnishing the best possible

grades of materials for each application.

Quick and dependable shipment from St. Louis Stock

assures no delays.

fl rGEO.W. Snarr &Co) 5
MAIN 4060 110 South Ninth St.

P ^^-— ST. LOUIS —-^ l*J**Q
v> % & 3 r§~^s — 9 ,$'

CARBON • GRAPHITE • METAL GRAPHITE

BRUSHES
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Boiler Tubes

Copper Ferrules

Pipe

Valves

Fittings

Steam Specialties

Seamless Steel Tubing

CHICAGO TUBE 6? IRON CO.

2531 W. 48th Street

CHICAGO, ILLINOIS



«Vi*SW214

with this TOUGH, LONG-LIFE CABLE
"VA)l! can count on G-E mining

•*• cable to cut costs. It is the ideal
cable for gathering-reel locomotives,
mining machinery, and electric
shovels. Try it out; we know it will
show worth-while savings.

The Reason

The all-rubber jacket on G-E mining
cableis tellurium-compounded, which
makes it tough — tough as the tread
of an automobile tire. Certain types
have passed the drastic tests of the
U. S. Bureau of Mines and endured
such punishment as being run over
10 times by a 10-ton locomotive.

Cuts Costs

You can see how this cable can keep
down your maintenance costs — by
reducing replacements, preventing
shutdown ot power supply, shorten
ing tie-up periods, and giving added
protection to life and equipment.

All Types and Sizes
Tellurium-compound cable is avail

able in the tollowing types: single-
conductor, two-conductor flat, two-

conductor concentric, two-, three-,

and four-conductor round, for volt
ages up to l i ,ooo.

Braided types of G-E mining cable-
can also be furnished for 6oo-volt

service. Ask about the new G-E

loom-sheath-Glyptal cable, which
has a life about 30 per cent longer
than ordinary braided cable.

Electric Equipment of all Kinds

In addition to insulated cable of all
types and sizes, General Electric-
manufactures mining locomotives
and parts, motors and control, arc
welders, circuit breakers, and many
other types ofelectric equipment for
mines. Eor complete information,
address the nearest G-E sales office,
or General Electric, Schenectady,

New York. 520-2;

GENERAL M& ELECTRIC
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GREETINGS

to the

ILLINOIS MINING INSTITUTE

The Davies Supply
Company

NATIONAL STEEL

PIPE
BYERS WROT IRON

Fittings — Valves

Plumbing and Heating Materials

6601-6633 Grand Avenue Chicago, Illinois
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• CLEANER COAL —Accu
rate McNally-Norttin separa
tion gives a lower output with
less coat lost in the refuse.

• UNIFORM OUTPUT —
Automatic control insures uni

form ash in the output re
gardless of variations in the
raw coal feed.

• VARIABLE ASH —Selec
tive gravity control makes it
possible to change the gravity
of separation to any desired
value.

• WASHES ALL SIZES —
The exclusive undercut refuse
gates, which cannot jam, per
mit washing coal in sizes up
to 7 in.

McNally-Norton Washed Coal

— the answer to today's coal
marketing problem• The McNally-Nonon Patented Washer

was the world's first fully automatic coal
washer. By replacing the "man with the
slick" with an extremely sensitive and ac
curate automatic control, it separates re
fuse from coal with far greater accuracy
than has ever heen previously accom
plished. Its output of washed coal has an
ash content that remains constant despite
variations in the raw coal input. To change
the ash content of the washed coal lo suit
the requirements of any customer, it is only
necessary to slide a weight on a graduated

Write for 32-page Bulletin—"Convert!

balance beam. The McNally-Norton
washes all sizes from 0" lo 7" in one oper
ation, thus eliminating expensive hand
picking of the larger sizes.

McNally-Norton performance has heen
proved by many successful installations all
over the world. Since its introduction in

this country it has won immediate recogni
tion and acceptance. The McNally-Norton
can help you to solve your coal marketing
problems.

ng Ordinary Fuel into Premium Fuel"

McNally-Norton Patented
Vertical Pick Breaker

Sizes with Less Degradation
Coal is pierced, not crushed, in this new type
o( hreakcr—hence, you can size coal with less
fines and secure a greater yield nt premium
size. Available with plate conveyor and shak
ing teed.

Write lor Descriptive Bulletin
"Caul Sizing Without Crushing"

rniffiiallirPmilMini
irsinNFuc-MANiifAriuBfRS ••erectors Of co»fiE'E com*-

.wri;..
CORP.

ERECTORS Of COmRiE'E COai •" T-iPPiJSDESIGNERS-MANUfACTURERS
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COMPLIMENTS OF

BEALL BROTHERS

SUPPLY CO.

MANUFACTURERS OF

COAL MINERS' TOOLS

and

MINERS' SUPPLIES

IVAN H. HAMPTON, Manager

PACTORY: BRANCH HOUSE

Alton, Illinois Marion, Illinois

Missouri Hickory Handle Co.
1806 Railway Exchange Bldg.

ST. LOUIS, MO.

Any Kind — Any Amount — Any Grade

and the saving to you by

BUYING DIRECT FROM THE MANUFACTURER

Tli



Scientific Coal Cleaning

RELIABILITY of per
formance is an out

standing characteristic of the
Link-Belt Simon-Carves coal

washing system. Its practical
design, which combines sim
plicity with efficiency is re
sponsible for its unusual
success and frequent selection
where difficult cleaning prob
lems are encountered.

A typical example of its

efficiency is afforded by the
following account of the per
formance of a plant in the
Pennsylvania field. From a
raw feed fluctuating from 12
to 17% ash, which is the
"reject" from a preliminary
cleaning process, a coal aver
aging less than 7% ash con
tent is procured.

Send for Book 1521—"Coal
Preparation by Link-Belt."

LINK-BELT COMPANY
300 W. PERSHING ROAD, CHICAGO. ILLINOIS

Philadelphia Pittsburgh Wilkes-Barre Huntington. W. Va.
Kansas City, Mo. Cleveland Detroit St. Louis Seattle Toronto

Denver
Vancouver

LI NK-BELT
SIMON-CARVES COAL WASHERIES
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MT. VERNON CAR MFG. CO.

MT. VERNON, ILLINOIS

FREIGHT CARS

"f

EVERY DESCRIPTION

Mining Cars

Mining Car Trucks Mining Car Wheels

Mining Car Axles Screen Plates

Grey Iron Castings
and

Forgings

We have competent engineers at your call to aid yon
in solving your mine car troubles, etc.



THE ONE WAY ROAD
toWEIGHING ECONOMY

• MORE SPEED

Weigh your loads automatically. Weigh your cars
in motion. Decrease manual labor and add to

your profits.

• GREATER ACCURACY

Weights printed automatically. Records for the
accounting department. Eliminate human errors and
weight disputes.

With—

STREETER-AMET RECORDERS

For —

• TIPPLE, RAILWAY TRACK AND MOTOR TRUCK
SCALES

Also —

• HEAVY DUTY SCALES SOLD, INSTALLED
INSPECTED AND OVERHAULED

• SCALE TEST WEIGHTS—STANDARD 50 LBS.

By-

• STREETER-AMET COMPANY
4102 RAVENSWOOD AVENUE - - - CHICAGO

79



ROBINS LOADING BOOMS

A Robins Belt Boom Installed in I'Ji5.

ROBINS Belt Conveyors are handling coal under ground and
above ground at mines and in storage and reclaiming systems all
over the world—Africa, Europe, China, Philippines, Spitzbergen
and in many of the United States.

ROBINS not only designs and constructs complete coal
handling plants, but offers a complete line of Mine Conveyors,
Loading Booms, Feeders, Flevators, Pivoted Bucket Conveyors,
Grizzlies, Screens, Crushers, Belts, Idlers, Pulleys, Trippers and
other coal handling equipment.

ROBINS CONVEyiNG BELT COMPANY
NEW YORK
15 Park Row

PITTSBURGH

CHARLESTON, W. VA.

SO

CHICAGO
37 W. Van Buren St.

CLEVELAND

DETROIT



If it's a tough jobfor any grid...
HOOK ON THIS

P-G STEEL GRID RESISTOR
for 90 Days' Free Trial

—you '11 want to keep it

whether it is a locomotive, mining machine, coal loader, scraper
loader, drag conveyor, fan, pump, tipple equipment, storage battery
locomotive, work in a steel mill or foundry—wherever a grid is used—
a P-G Steel Gritl will do the work better, and keep on working. It
gives that continuous service which spells satisfaction to the user.

Manufatlurers <>\

P-G Steel Grid Resistors

P-G Transfer Switches

P-G Motor Starters

One customer wrote: "After in
stalling P-G Steel Grids on 21 lo
comotives, we had only one arma
ture burnout in two years. Before

this, failures occurred
evert' 60 to 90 days."

I he rost-CjIover electric Company
Manufacturers of Steel Grid Resistors for more than 20 years

221 West Third Street CINCINNATI, OHIO

si



Serving the mining industry

with Nordberg Hoists

The world's largest coal hoist having a capacity of more
than 16,000 tons per day. The 11 to 17 foot cylindro-
conical drum is driven by two 2000 horsepower motors.

CHICAGO, WILMINGTON & FRANKLIN COAL CO.
West Frankfort, Illinois

The name NORDBERG has long been associated with mining
operations where hoisting is done in quantity or from great depths.
Lifting ore from more than a mile in metal mines demands the
utmost in safety and dependable performance. The rapid hoisting
of coal not only requires this same dependability, but at the lowest
possible cost. It is because of these qualities that Nordberg Hoists
are invariably used by the larger and more progressive operators.

If yon have some unusual hoisting problem, let Nord
berg Engineers be of assistance to you.

NORDBERG MFG. CO.
MILWAUKEE, WIS.
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TRY

This Loader on your Costs
It's one thing to mechanize a mine, another thing to
realize profit from the investment . . . which is why
we say, "Try a Jeffrey Loader on your Costs."

Obviously no one loader will fit every mine. Jeffrey
makes seven types, including pit car loaders, all sturdy
machines. One of them will suit your conditions, ca
pacity requirements and pocketbook.
The moderately priced Jeffrey dd-DD (shown here) is
a high rapacity machine, hacked by records showing a
production of 300 tons or more in seven hours, shift
in and shift out. It handles the coal gently, insuring
maximum lump yield. Furthermore, it leaves no coal
for cleaning up by hand.
The low-priced Jeffrey 44-CC, similar in design to the
dd-DD, is a smaller machine intended for mines which
need a less speedy loader.

Catalog No. 561-D describes all seven types. Send for
your copy.

THE JEFFREY MANUFACTURING COMPANY
953-99 North Fourth Street, Columbus, Ohio

Branch Offices:
Chicago Salt I.akc City New York
Denver Birmingham Philadelphia
Pittsburgh Tern Haute, hid. Huntington. W. Va.

Sales and Seniee Stations: Scranton. Pa.
Terre Haute. Ind.. Pittsburgh. Pa., Salt
Lake City. Winchester. Ky.. Scranton. Pa..
Dedtley, W. Va.. Birmingham, Ala.

JEFFREY
Coal Mine Equipment

Jeffrey Coal Mining
Equipment:

Underground Convey
ors . . Loaders . . Tip
ples and Preparation
Machinery . . Coal Cut
ters . . Locomotives . .
Drills . . Pans
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Jeffrey 44-DD Coal
Loading Machine.
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tuts Pending.)



•UG.U.S.PAT.Of

EXPLOSIVES
FOR COAL MINING

BLACK POWDERS:

Granular Form.—If conditions in your mines require
Black Powder, there is one granulation—probably
several—exactly suited to your requirements. Any
granulation isuniform in quality, dependable in action
and available whenever necessary.
Pellet Form.—Blasting powder compressed into cart
ridge form of uniform dimensions and the pellets com
posed of granulations adapted to bituminous coal
mining. By adoption of Pellet Powder, simpler and
safer loading methods are assured. Powder costs are
reduced and production is improved.

PERMISSIBLE EXPLOSIVES:

MONOBEL, DUOBliL and GELOBEL are brand
names of du Pont Permissible Explosives for coal
mining. Each brand has sufficient number of types to
provide an explosive adapted to coal mining conditions
in your mines. To obtain economical production, im
provement in mining practice, and betterment of con
ditions, shoot DU PONT Permissible Explosives.

BLASTING ACCESSORIES:

Satisfactory, efficient and economical performance of
explosives is largely dependent upon the kind of blast
ing accessories employed. Look for DU PONT on
case, cartridge or carton when you buy or use blasting
caps, squibs or other blasting accessory.

E. I. DU PONT DE NEMOURS & CO., INC.
BRANCH OFFICES:

National Bank Building McCormick Building
] opthi, Missouri Chicago, Illinois
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CORBY SUPPLY COMPANY
ST. LOUIS, MO.

LIST OF EQUIPMENT AND TOOLS
ly. Natural and Propane Gas. Cutting and Welding Equip

ment and Accessories.
All Sires and Types. Portable and Stationary.
For Discharge and Intakes.
Of every description.
For All Classes of Work.
All Sires and Shapes.
Air and Electric Tools and Metal Hose for "Coal Loaders.
Concrete Paving Breakers and Rock Drills.
Air. Electric. Hand Power, Jib and Portable.
Punch. Rivet and Screw.

description for any and all classes of work.
EN'TS and all attachments.
Air and Electric. Portable and Stationary.
Bakelite. Shellac. Silicate, and Vitrified Bonded.
Aluminum. Brass. Bronze and Steel for any Heat or Pressure.
Air. Acid. Paint, Steam and Water.
Air. Ash. Chain. Electric. Hand. Portable and Stationary.
Hoists and 'Trolleys.
Air. Bridge. Cross Head and Traveling.
Engines. Thawing Outfits and Torches.
Air. Ash. Electric. Hand and Hydraulic.
Air. Gas. Self and Sight Feed.
Air. Gas. Gasoline. Electric. Hand Power. Hydraulic and

Steam.
Equipment. Supplies and 'Tools.
Air and Electric—All Sizes for Every Purpose.
Blow and Sand Blast.
Flexible Bronze Seamless Metal Tubing.

T and everything used with it.
Air. Air Lift. Brine. Centrifugal and Vacuum.
Equipment and 'Tools.
Equipment. Locomotive Filters, Supplies and Tools.
Equipment, Filters. Flue Rollers. Metal Hose and Tools.
Boiler. Structural and 'Tank Rivets.
Hand. Pneumatic anil Squeezer.
Equipment* ami All Accessories.
Air and Electric Portable Hand Saws.
Supplies and 'Tools.
Cutters. Expanders, Rollers and Welders.
Flexible Seamless for All Heat Pressure and Purpose.
Air. Gas and Steam.
Air Operated and All Kinds of Hand Operated.
Electric and Gasoline Driven. Portable and Stationary.
Butt. Seam and Spot.
Accessories and Supplies.
For livery Class of Welding.
Air. Electric and Hand Power.
Air and Electric 'Tools.
Equipment, Supplies and 'Tools.

/" H"r Have II. Ai Well ai All Kindt of Acceisoriet.

ACETYLENE, BUTANE, Ci

AIR COMPRESSORS
AIR FILTERS
AIR OPERATED DEVICES
AIR POOLS
BRUSHES, wire:
COAL MINE
CONTRACTORS'
CRANES
DIES
ELECTRIC TOOLS of every
FLEXIBLE SHAFT EQUIPM
GRINDERS
GRINDING WHEELS
HOSE ••METAL"
HOSE "RUBBER"
HOISTS
I-BEAM
JACKS
KEROSENE

I.IE'ES

LUBRICATORS
MACHINERY

MONUMENT BUILDERS'
MOTORS
NOZZLES
OIL BURNER
PAINT SPRAY EQUIPMEN
PIMPS
QUARRY WORKERS'
RAILROAD
REFINERY
RIVETS

RIVET SETS
SAND BLAST
SAWS
STONE WORKERS

TUBE
TUBING
UNLOADERS
VISES
WELDERS
WELDERS

WELDING

WELDING RODS
WINCHES
X-RAY MFGRS.'
ZINC MFGRS.'

// u 11 "Ah Optralt

Owing to the improvements made daily on equipment and tools it is impossible lo
keep a catalogue up to dale. On request we furnish prices, literature and complete
detailed Information and will indeed appreciate your inquiries.

We Repair Any and All Makes of Portable z\ir and Electric Tools
We Lease or Kent:

Air Compressors, zLir Drills. Hammers, Paving Breakers, Plug
and RoCk Drills, Electric Drills, Grinders, Hammers and Saws,
Paint Spray Equipment and Electric and Gasoline Driven
Welding Equipment.

TRY OUR SERVICE "WE HAVE NO DISSATISFIED CUSTOMERS"

8.r)



« EXPLOSIVES"

AMERICAN CYANAMID & CHEMICAL CORP.
30 Rockefeller Plaza

NEW YORK, N. Y.

t>
PL OS/ ^r

Burton^

BURTON EXPLOSIVES DIVISION

AMERICA* CYAHAMID & CHEMICAL C0RPORATI0K

OFFICES:

CLEVELAND, OHIO CHICAGO, ILLINOIS
926Guardian Bldg. 20 No. Wacker Drive

8li



Manufacturers Sales Company
3135-37 Olive Street

ST. LOUIS, MO.

Agents and Distributors

Abrasive Papers and Cloths

Rubber Transmission and Conveyor Belting

Leather Transmission Belting

White Cotton and Treated Woven Belting

Rubber Hose

Mechanical Packing

Rawhide Gears, Pinions, Hammers, Lacing, etc.

Hack Saw Blades

Twist Drills, Reamers and Cutters

Taps, Dies and Screwplates

Files

Grinding Wheels

Electric Tools

Steelgrip Belt Lacing
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J . P. K A P P
229 North Illinois Street

Belleville, Illinois

rcpresentalivc

THE CYCLONE MACHINE COMPANY

manufacturers of the

Safety First Coal and Rock Machine

This machine is the latest and was thoroughly
tested for one year before being placed on the
market. The bits are securely fastened without
the use of set screws or bolts. The proper set of
the bits is arranged in sockets so as to do away
with any sharpening by the blacksmith. The side
bit can be securely set up until worn out without
danger of slipping back and making the hole too
small.

8S



#ii
JMSJ
MILL FURNISHING CO.
iiao S. EIGHTH ST.

i • •-

• SAINT LOUIS

Distributors

Chain Belt Co Conveyor Chains
Diamond Chain & Mfg. Co Roller Chains
Dodge Mfg. Corp Transmission Equipment
Chas. A. Schieren Co Leather Belts
Link Belt Co Spiral Screw Conveyors

Pulleys, Hangers, Gears, Bearings

Manufacturers

Peerless Friction Clutches, Elevating and Conveying
Machinery, Special Machinery.

General Machine Shop
Roll Grinding a Specialty

ESSMUELLER
MILL FURNISHING CO.
1216-22 South 8th St. St. Louis, Mo.

PHONE: GARFIELD 3490
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WELDING and

CUTTING Equipment
Either Oxyacctylene or Electric Process

OXYGEN ACETYLENE CARBIDE

A complete, intelligent Service for Coal Mines, Power
Plants, Pipe Lines, Gas Plants, Steel Shops

and Machine Shops.

MODERN ENGINEERING COMPANY
ACETYLENE GAS COMPANY

Phone: JE 8250 .Ml 1-13 Pine Blvd. ST. LOUIS, MO.

Everything for Welding

CLEAN and PREPARE
YOUR COAL

With Our

Picking Tables Loading Booms
Screens Refuse Conveyors
Bucket Elevators Screw Conveyors
Scraper Conveyors Belt Conveyors

Portables

Write or Phone

GENERAL CONVEYOR 6? MFG. CO.
Main Office and Factory: St. Louis, Mo.

Phone: Prospect 0524



ULTOT

4P
BRAND

JUTE BRATTICE CLOTH

Quality plus Service at No Extra Cost!

No. 88

Double Warp

No. 8 No. 155

Extra Strong Popular

When you specify Fulton FFFF Brattice Cloth you lower
your ventilation cost per ton of coal mined.

Get longer life with the continuous, unimpaired safety
that FFFF Brattice Cloth affords.

Ask your Supplier for FFFF Brattice Cloth—and be sure
that you get it!

All standard widths carried in stock.

Fulton Bag & Cotton Mills
217 CEDAR ST., ST. LOUIS, MO.

CHICAGO KANSAS CITY MINNEAPOLIS

<il



Electrical

Insulation

Material

Fibre . . Mica . . Cotton tape . . Webbing
Magnet wire . . Motor lead wire . . Varnish
Varnished cloth and tape . . Asbestos tape and
sleeving.

COMPLETE ST. LOUIS STOCK

Price list furnished upon request

WHITE SUPPLY COMPANY
4545-4347 Duncan Avenue

ST. LOUIS, MO.

Cut your bills 75%
on shovel teeth and similar

equipment by HARDFACING
them with STOODY Products.

These .shovel teeth have io take plenty of
punishment. Hard facing their husiness ends
with STOODY Self-Hardening Rod gives
them an exceptionally hard, tough working
surface capable of resisting wear to a far
greater degree than the parent metal. And
whenever they do wear down, hard facing
quickly builds them up and restores them
to a condition superior to new—at one-
fourth of what new teeth would cost.

These savings are open to all. It costs noth
ing to get the facts. We will give them to
you gladly on request.

AIR REDUCTION
SALES COMPANY

HOME OFFICE: (,a V.. (2nd St.. N.Y.C.
LOCAL OFFICE: 115 Plum St.. St. Louis
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Mine and Shop Supplies
Mine Rails, Track Bolts, Track Spikes, Machine Bolts,

Carriage Bolts, Nuts, Washers, Carbon and
High Speed Twist Drills

Taps, Dies, Reamers and Small Tools

Black and Decker

Electric Drills

WELDING RODS
For All Purposes

JESSOP TOOL STEELS

For All Purposes

U. S. S. Stainless Steel Pump Rods

Steel Warehouse Products
Bars, Beams, Angles, Channels, Plates, Black and Galvan

ized Sheets, Black and Galvanized Pipe, Welded and
Seamless Steel Tubing, Seamless Steel Boiler

Tubes, Shafting and Cold Finished Steels.

BECK & CORBITT
COMPANY

1st St. Ashley to O'Fallon St.
ST. LOUIS, MO.

Telephone GA 2'(io—Long Distance $46

•

WRITE FOR STOCK SHEET
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RYERSON STEEL and TOOLS
for the Coal Mining. Industry

When the mines need steel for maintenance or new construction, quick serv
ice is essential. Whether it is a large quantity or only a bar, a sheet or a few
bolts, your order to Kyerson is shipped immediately. No waiting—no delay.
Kyerson service also includes portable electric tools, jacks, hack saws, pipe
threaders and other metal working tools.

Beemi end Hcevy
Structure!*

Aa wwmitly l*'s< uocl ol the
teaner iT'.ct.'it Sections >-<!w<Jw»j
IpCdil «'d« (ii-.jc Itruet.ral
i<-epci

Chmncli, Angle*! Teet
end Zcci

A corpltte range of both ittue-
total and t»r inn m all tundard
lectioni, «<to galvanized anglei,
ihip and carchanneh,etc.

Reils, Splices, Spikes,
Bolts, Etc.

Standard ACw ra<U with all 4CCCH-
C'KI—wheel, ip-let. tracl botti.
etc—are m itocV hr iA->(d,n(

C^vTi Pliles

Steel plttei UA1 .nd ihe.r,d,
hgh carbon pfatri, fifctsi iteel,
topper bearing, Arrnco Inga-lro->
and diamond floor p'atei itoelcd.

Allegheny Metel
—Theunilnninq,unruit.n).untar.
p •!*••-.) meld chrome alloy that 11 ' .
being a.Jowed 'or many purpoiei K |
•a all lines ol indwtiry. Large and Mil
complete ltocli.

Heat Treeted Alloy Steel
Bui

VMOU grade, ofe'!0y Wed bwi
heat treated andready loruie,in•
w.de ranje cl w«, fedodfefl
N.l/one,H,to, etc

Cold Finished Steel Bert
Flltt, rou-di. n^a'ei a-d he«-
«j;ri .a various aAi'yio Tr.ple
Impactedlar accuracy, it/aijhtntu
«AdU.tS

Boiler Tubes end Fitting!

hangrrt, luff, erabt, Sand holei,
bracci, nonlei. patch bo'li and
ether aided.product! art in itock.

Welding Rod end
Equipment

Specie! rodi adected to welding
the venotel water.*li a"d alto
eou.&»ent loe bceh acetylene and
elect/< arcweldtof

Tool Steels

Specal grade* of tool tteel fo*
tit'i iS-p require"ent are earned
in its-cl Alio tool jteel Aeeti,
lOSl holder b.«. etc.

Chain, Greb Hooks, Etc.
Standard I'adet andlt»| ol chain,
jpecial chain for canet and ilea*-,
ihoveh. fab hooli and tuular
prcdvcti can be ih.gped at once-

Machinery end Tools

PyCMOA Machinery dviion can
»eet all ys-f retju.rer-eA.-i for
machine lood, metal worlmft
eQuipme'l ord Mall tooli 'A'ritf
lor deic/ipti.c Ir.eraturc.

JOSEPH T. RYERSON & SON, INC.. Chicago, Milwaukee. St. I.ouis.
Cincinnati, Detroit, Cleveland. Buffalo, Boston, Philadelphia, Jersey City.

RYERSO
STEE L- SERVICE

!>4



Coal Cleaning Increased

60% in Five Years !
Type 400 Rapidly Adopted!

A STUDY of the cleaning of bituminous coal made by
the United States Bureau of Mines shows that 60%

more coal was cleaned in the year of 1934 than in 1929 !
The rapid adoption of cleaning methods is due to the

greater market for clean coal.

An important phase of cleaning is screening and to
this phase of the work, the Type 400 Screen has contrib
uted the highest efficiency and the lowest cost.

Powerful vibration of a taut screening surface, combined
with sharp impact, assures thorough removal of fines.
Screening efficiency well over 90% is the rule where the
Type 400 Screen is used — even where damp, sticky
materials are handled.

Write for an estimate based on your tonnage requirements.

C7&2 W. S. Tyler Company, Cleveland, Ohio

05



Hotel Abraham Lincoln

Springfield, Illinois

Strictly Fireproof

Air Conditioned

Coffee Shop Tavern

Cocktail Lounge

•

BEST OF FOOD —BEST OF BEVERAGES
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MINE RAILS
Guaranteed Practically Equal to Neiv

Super Quality Machine Straightened and Thoroughly
Reconditioned.

Standard Modern Section and Drilling.

6,000 tons—25 lb. to 40 lb.
10,000 tons—45 lb. to 130 lb.

Priced at 20% to 40% less than cost of New Rails.

Fully Guaranteed—shipped anywhere—subject to inspec
tion and approval at your Mine.

New Rails, Frogs and Switches, Spikes, Bolts and Nuts,
Splice or Angle Bars, Tie Plates, Gauge Rods and all other
Track Accessories.

1 ton or 1,000 tons.

Shipment immediately from Stock. Phone, Write or Wire
for Quotation.

L. B. FOSTER COMPANY
231 South La Salle Street CHICAGO, ILLINOIS

Telephone Central 6759
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RED DIAMOND
EXPLOSIVES

DYNAMITE

GELATIN

PERMISSIBLE POWDER

"B" BLASTING POWDER

PELLET POWDER

BLASTING CAPS

ELECTRIC BLASTING CAPS

ELECTRIC SQUIBS

SAFETY FUSE

BLASTING ACCESSORIES

Austin Powder Company
. . . CLEVELAND . . .

OHIO

DISTRICT OFFICE: A. G. BARTLETT, REP.,
EVANSVILLE, IND. WEST FRANKFORT, ILL.
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HARDSOCG
DRILLING EQUIPMENT

/879—OVER 56 YEARS—1936

OF RELIABLE SERVICE

TO THE MINING WORLD

Every mining operator will find it
worth while to investigate

the merits of the

HARDSOCG

HUMDINGER ELECTRIC
COAL DRILL

CONVEYOR AUGERS
and

CUTTER HEADS
11/2" to 6U2"

Your Inquiries Solicited

HARDSOCG MANUFACTURING
COMPANY
OTTUMWA, IOWA

HKANCH—KVANSVILLK, INDIANA



MEDART
Bicycle Type

HOISTING SHEAVES

The greal Strength and elasticity built into
Medart Sheaves enables the wheel structure
to absorb—without damage—the heavy loads
and sudden stresses to which mine sheaves
are subjected. . . . Two styles of grooves:
(1) Plain cast iron groove; (2) Cast iron
groove with replaceable steel lining. . . .
Diameter up to 16 ft. . . . Can be furnished
complete with Medart Steel Shafts, Pillow
Blocks and Base Plates.

MI-DART TIMKEN

PILLOW BLOCKS
(Self Aligning)

An efficient dust-sealed,
anti-friction hearing made
for all shaft sizes—self
oiling, expansion or non-
expansion types—straight
or taper sleeve. . . . Cut
down friction and conse
quent losses — insure
smoother operation, long
er life and trouble-free
service. . . . Also plain
ring-oiling bearings and
piljow blocks.

MEDART V-BELT DRIVES
(Licensed under Valenl I,(>(>2.511)

More effective transmission of power. . . . Reduced belt ex
pense. . . . The economy of short center drives. . . . Longer
life. . . . Uniform drives and positive speeds resulting from
uniform tension and extreme flexibility. ... No vibration.
. . . Cast iron sheaves furnished with any number of grooves
—any pitch diameters. . . . Also Medart V-Belts.

SHELL SHAFTING—Ground and polished steel shafting up to It) in. diameter.
THE M
Knaiiier
New Or

EDART COMPANY, General Offices and Worts: 3512 DeKalb St.. St. Louis. Mo.
ring Sale* Office*! Cincinnati - Cleveland - NewYork - Philadelphia - DutTulo
leans - Chicago - Pittsburgh - San Francisco - Los Angeles - Dallas - Denver

Charlotte - Birmingham - Milwaukee

EVERYTHING IN POWER TRANSMISSION EQUIPMENT
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If you have a problem in hoisting, pumping,
screening, or power, Allis-Chalmers engineers
will be glad to make recommendations. New
machinery and new methods are being developed
constantly.

The new Low-Head vibrating screen illustrated above is an
example. As the name suggests this screen has been devel
oped tooperate where there is little head room. Six have just
been ordered for sizing coal.

Other Allis-Chalmers products, including motors and Tex-
rope drives, for Coal Mining and Preparation Plants are
described in a 28 page bulletin (No. 153). Write for your
copy. District offices are located at 135 South La Salle Street,
Chicago, and in the Railway Exchange Building, St. Louis.

ALUS- CHALMERS
• Allll-Chalmers Manufacturing Company, Milwaukee, Wisconsin, U.S.A. H^T
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YOU can save money and have

safer and more dependable instal

lations by using preservatively treated

mine ties timbers and props

An experienced organization pro

duces the timber supply for our Car-

bondale Illinois plant which is equipped

for standard pressure treatments with

salts or creosote preservatives and can

serve all mines in Illinois

Inquiries solicited

The wood preserving Corporation

AYER & LORD DIVISION

Railway Exchange Building

Chicago, Illinois
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REDLER
Conveyors...

... Elevators
"Carbon" and "Bugdust" handled with
out dust in Redler Conveyors.

Redlers are extensively specified by
leading coal preparation engineers.

Handles with Minimum Degradation

A few of the Illinois mines using Redler
Conveyors—

Bell & Zoller Coal & Mining Co.
Chicago, Wilmington & Franklin Coal Co.
Crerar Clinch Coal Co.
Lake Erie Milling Co.
Northern Illinois Coal Co.
Peabody Coal Co.
Sahara Coal Co.
Union Coal Co.

Stephens-Adamson
M£g. Co.

Chicago Office:
20 No. Wacker Drive

Write

/or Redler

Catalog

104
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H. CHANNON CO
FOUNDKI) 1875

North Wacker Drive and Randolph St.

Chicago, Illinois
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INDEX TO ADVERTISERS

Aldberg Bearing I loinpany ••
Air Reduction Sales Company '•>-
Allen, W. n.. Manufacturing Company -Is
Allis-Cha liners Manufacturing Coin puny 102
American Brattice Clotli Company ''
American Cable Company 58
American Crucible Products Company, The 00
American Gyanamid & Cliemical Corporation see
Alias Powder Company II
Austin Powder Company OS
Automatic ReclosingCircuit Breaker Co., The 5'so

Bnricer-Goldman-Lubin Co 13

Beall Pros. Supply Co "•'•
Peck A Corbilt Company I'll
Pemis Pro. Bag Co 5]
Perry Bearing Company 33
Brodericb & Bascora Pope Co i>9
Pucyrus-Erie Company ill

Buettner Shelburne Machine Company, [nc 42

Central Mine Equipment Co 19
Channon, II., Company 105
Chicago Perforating Co 18
Chicago Pneumatic Tool Company 28
Chicago Tube & Iron Company 72
Clarkson Mann fact tiring Cl 12
Commercial Testing & Engineering Co 22
Corby Supply Company Sf>
Cyclone Machine Company, The SS

Paly Ticket Company 20
Havies Supply Company 74
Davis, A. .1.. J: Co S

Dooley Pros 30
Duncan Foundry & Machine Works, Die fill
•In Pont de Nemours, E. T.,& Company, [nc 84

Eagle Iron Works -I,S
Egyptian Iron Works 4 I
Egyptian Tie A Timber Company II
Electric Railway Improvement Co.. The 3g
Electric Storage Battery Company, The tot
Equitable Powder Manufacturing Co., The 29
Essmneller Mill Furnishing Co SO
Evnnsville Electric A Manufacturing C( til

Foster, P. P., Company, Inc 07
Fulton Pag A Cotton Mills 01



General Conveyor & Mfg. Co no
General Electric Company 77,
Goodman Manufacturing Company 23
Graybar Electric Company g
Grinnell Company go

link's, \V. M., Company g
Hardsocg Manufacturing Co <i<i
Hawkins Electric Company 18
Hazard Wire [tope Co gg
Hercules Powder Company, Inr 2
Holmes, Robert, & Bros 20
Hotel Abraham Lincoln in;
Hiilluirt Oil & Grease Company 1

International Shoe Company gg

Jeffrey Mfg. Co., The 83
Joy Manufacturing Company 57

K. W. Mattery Company i:t
Kennedy-Webster Electric Co 8
Keystone Lubricating Company 47
Koppers-Rlicolaveur Company 38-39

Leschcn, A., & Sons Rope Co 37
Link-Bell Company 77

Maewhyte Company gil
Manufacturers Sales Company 87
Marion Steam Shovel Company, The 27
Martimlale Electric Company, The 21
McXally-Pittsburg Mfg. Cor) 75
Medart Company, The 1(1(1
Miner, W. II., Inr 4(1

Mine Safety Appliances Company :ig
Missouri Hickory Handle Company 7g
Modern Engineering Company 90
Mt. Vernon Car Mfg. Co 78

Uationa] Electric Coil Company 21
Xordherg Manufacturing Company 82

Ohio Brass Co 4

Par Lubricating Company 42
Potter, Henry A., Supply Co 35
Pittsburgh Knife & Eorge Company 58
Portable Lamp & Equipment Company 25
Post-Gloyer Electric Co., The 81

Prox, Frank, Company p



Revere Electric Company 62
Robertson, H. H., Company 4o
Robins Conveying Belt Company 80
Rocbling's, John A., Sons Company '-'-
Ryerson, Joseph T., &Son, Ine "4

Safely Mining Company 46
Simples Wire &Cable Co 64
Sligo Iron Store Company 1'
Snarr, Geo. W., & C ">
Socony-Vacuum Oil Company, Ine 24
Southwest Bolt & Nut Co 7(1
Standard Oil Company (Indiana) 101
Standard Stamping & Perforating Co 10
Stephens-Adnmson Mfg. Co 104
Strecter-Amet Company 70
Sullivan Machinery Company 08

Templeton, Kenly & Co 54
Timken Roller Bearing Company, The I"1
Tyler, W. S., Company, The !•"'
Tyson Roller Bearing Corporation 36

Cnited States Rubber Company 70
t'niversal Lubricating Co., The 67
Upson-Walton Co., The 55

Watt Car & Wheel Company, The 16
Westinghouse Electric & Manufacturing Company 40
West Virginia Rail Company, The 7
White Supply Company S12
Williams, I. B., & Sons 62
Wood Preserving Corporation, The 103



Annual Boat Trip
and

Summer Meeting
ILLINOIS MINING INSTITUTE

JUNE 5-6-7,1936

S. S. Golden Eagle

Leave St. Louis 11 p. m. June 5

Arrive St Louis 10 a. m. June 7

A SPLENDID PROGRAM IS BEING ARRANGED

MAKE YOUR RESERVATIONS EARLY

B. E. SCHONTHAI, Secretary
28 EAST JACKSON BLVD.

CHICAGO
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