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DEVELOPMENT AND OPERATION
OF THE
UNIVERSAL COAL MINE
CLINTON, INDIANA
BY

BORACE HERBERT CLARK

ITI



IMPORTANCE OF COAL

COAL is the most importent ratursl minergl resource in
the United States. The known reserves are estimsted at
five thousand years, based on present consumption.
Civilizetion hes mede its greatest progress singe the
discovery of coal. The art of metallurgy owes its
development and very existance to coel. The lives and
comfort of the people depend on 1t, not alome for its
fuel value, but on account of the many veluable by-
products derived from it such as medicines, dyes, tars,
oils, liguid fuels, coke and gas.

ECONCMICS OF THE COAL INDUSTRY
The ecomnomics of the coal industry are very interesting.
The following table shows the main sources of energy in
the United States, how the various kinds used were
proportioned in the last three years, and how the
proportions have changed when compared with the period

1¢23 to 1929.

Inergy Used in Last 1923 to Per cent

United States 3 years 1920 Chenge

Coal 45% 80% 25% Deorease
011 23 18 28 Inorease
Netural Gas 7 5 40 Tucresse
Water Power 9 6 50 Imecrease
A1l Other 18 11 45 Increase
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This large Increase in the use of water power amnd natural
gas, and the decrease in the use of cosl, is one of the
reasons for our present unemployment problem, and attendent
"Hard Times”. Coal requires considersble labor ir its
production, distribution and utilizatior, while the other

sources of energy require very little lebor.

Now let us consider thess various sources of enmergy and

their estimated kpmown reserves.

Ultimate Annual Life at
Known Present Present
Reserves Use Rate of Use
Natural 40 Trilliom 2 Trillion 20 Years
Gas Cu.Ft. Cu. ¢,
0il 13 Billior 1 Billiom 13 Years
Barrels Barrels
Rater 38 Million 12 Million
Power H.P. E.P.
Coal 2500 Billion 500 Million 5000 Years
Tons Tons

WATER POWER NOT IMPORTANT
The sbove Pigures are very significent. The total potential
water power is but three times the present insgtalled cepacity,
which now supplies only 9% of our energy. Thererof?the
total water power in this entire country cen supply only 27%

of our present energy requirements. With this faet in mind,
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end belleving that the life of 01l is dbut 13 years and of
natural gas but 20 yeers, we ars comnvinced thet COAL is

sure to return to 1ts former position as the "KING of Fuels”.
The enormous c¢oOel reserves of the United States is the
largest single factor ir the future of this country.
Approximgtely three-fifths of the world's xnown coal reserves
are located in the United Ststes. Approximetely four-fifths
of the world's supply is loeated in the United States and

Cangds combined.

During the period from 1895 to 1918, production was the
Xeynote in the eoal irndustry. The close of the period of
rapldly expending markets in 1918 and 1919 found the coal
induetry prepered for en ever incressing demand. The
depresalon of 1921 was the beginning of e slow decline which
bsoame increasingly manifest in the intervening period from
1922 to 1629. During the severe depression fram 1939 to
1934, the necessity for a study of markets and digtribution

problems has some home to the industry.

The salvation of the coal industry lles in its having become
diatribution-minded. Distribution-mindedness gives rise to

creative merchandising. 4nd the extension of oreative
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merchandising with its relatives of product research, market
analysis, breskdown of sales coasts, lowering of sales
resigtance by the determinastion of geographical supremacy
areas, effective and intelligently selectsd and directed
promotion, form perhaps the strongest counter force that the
coal induatry can set agalnst narrowing margins of profit
end decreasing volume of businessa.

COMPETITIVE FUELS GATN
A diaegnosis of the factors which atimulated the rising use
of sudstitute fuels and the incressing economy of coal
consumption, 1s exceedingly difficult end complsx, but no
doubt the price fector haa bDeen en importsnt contribdbutor.
In the pre-war period with the spot price of coal averaging
$1.20 at the mine, the production of bituminous cosl had
conglstently doubled each decade. This had become an
aceepted performance upon which coal company expansion and
financing programs were predicated. It was inconeelvable
t0 the coal men that there could be any break ir this long
establigshed precedant. Then came an era of high prices
resulting from the disturbsnces of the World ®er. Coal
prices at the mine rose from ar average of $1.20 per tom
during the pre-war to $2.60 per tor in 1916. This

oextraordinary doubling in the price of coal galmost overnight,
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atands without precident in the century o0ld history of the

coal Industry. There can be little question that this acted

as a powerful incentive toward economizing in the use of

coal, and encouraged competlitive fuels such as oil and gas

to seek & larger share of the fuel market.

GEOCLOGICAL DISTRIBUTION OF COAL

Geologic Age Characteristie
Coal

Querternary  FPeat

Taxrtiary Lignite end
Brown Coal

Cretaceous Bituminous

Juraasaic Bituminous
Triaasic Rituminous

Carboniferous Bltuminous end
Anthracite

Yhere Found

YHide Spresad

Vermont, Texas, Calif.
other Western States

Col.New Mex- !?yo .NO.DBJ(.
S.Dak.Mont. ®ash.Ore.

Little in few places
Ve. and No.Carolina

Eastern States.
East of Mississippi.

Devonian (Trace of coml in few places)

Silurian (
Ordovician (
Cambrian (

)
)
)
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The Cerboniferous may be further divided into:

l. Permian
Limestone, sandstone, shale.

2. Carboniferous or Pennsylvaniamn Sertas
Shale, sandstone, limestone, COAL, iron ore.

3. Lower or Fo~Carboniferous or Mississippl Series
Limestons, sandstone, shale.

Coal in Indiana is restricted to the middle division (2).
4s the lower part of the Middle Division is usually very
thick ssndstone, oftem gritty, or even approaching a
conglomerate, the middle division is further divided into

Coal Measures (a)

Millstone Grit (b)
Commercial workable coal in Indiens is restricted to the
Coal Measures (a) of the Carboniferous Rocks (2).

INDIANA COAL RESOURCES

Indigna is especislly fortunate in having lsrge coal
rescrves estimated at 500,000,000 tons of workable coal
in an area of 250 square miles. Coal was first discovered
in Indiana over one hundred years ago. It outaorops in
mgny places, and is known to exist at dspths of one
thousand feet. Indisna ¢oal flelds are e part of the
"Eastern Interior Meld"”. This field is an oval, elongated
basin extending northesat and southwest, with the marginal

beds dipping gently toward the lowest portion, which lies



?
in Ilinois. It covers most of Illinols, southwestern
Indiane, and a small part of Western Kentucky, en area of
47,000 aquare miles.

GEOLOGY OF INDIANA COAL
The coal-bearing rocks rest unconformably on lower
Cerboniferous, Devonian and Silurien strata, the basal
member being a sandstone, probably ths Potsdam. The coal-
bearing rocks, which have a meximum thickmess of 2200 feet
in INlinois, bslorg to the Coal Measurses, although the
upper part may be of Permian age, and the highest workable
coal beds are classed as Freeport or Conemsugh., The coal
geams ocour inm the lower portion of the section, and hence
outcrop around the margin. Mining operations have bean
confined t60 a marrow belt, because near the ¢enter of the
basin the coal beds underlie too great a thicknesa of
unproductive strata to permit of profitadle working under

present conditions.

Great difficulty hes been encountered in attempting to
corrolate the coal beda of different perts of the Field,
becanse of the varying sections shown from place to place,
and lack of continuity of the beds. OConsequently, the custom

has arisen of giving the coal beds numbers inastead of names.
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The coals of the Eastern Interior Fleld although varying
widely in quality, are all bituminous. The Indiana section
is subdivided as follows:
Permian-Merom group: Upper or barren Measures, 0'-400'.
Coal Measures ( Wabash group;
(Main coal bearing messurss, 100'-600°!.
(Mansfield group:
(Basal sandstone membsr, 0'~200'.
The Indiana section shows at least 25 distinct coal beds,
nearly all of them 2 feet or more thick in some places, and
nine of them continuing of minable thickness over large areas.
The upper five of the nine numbered ones are coking and occur
in broad sheets, while the lower four ocour in basins and are
not extensively workable. No.5 1s the most importent bed in
the State and can be eorrelated the entire length of the field.
CLINTGN DISTRICT COAL FIELDS
Vermillion County is located on the Northeast edge of the
Indiens section of the Eastern Imterior Field, in what is
called the Clinton District. The Universal Coal Mine is
located in the Southwest part of Vermillion County,
approximetely Township 14 North end Rengse 10 West. The main
topographic feature of this area is the valley of Brouillet's
Oreek which with rather broad bottom, % to 1 mile wide, is

cut down sherply from the general level of the upland from

80 to 100 feet. Another feature is a rather reamarkable
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interruption of this level bottom land in the shape of a
knoll nearly a quarter of a mile long with a height of ebout
40 feet. Indien mounds occur at each end. Coal Creek and
Gin Creek are the proncipal tributaries, end es they ard the
other tributaries cut down nearly to the level of the main
ereek, it gives the upland near Brouillet's creek a scmewhat

brokéen appearance.

The outerops of this area are coal VII. It is a solid bed
4'4" thieck with a roof of bone coal or black bituminous ashale,
and a bed of limestome underlying fire olay. It contains less
sulphur than coals around Clinton. The roof is good, the floor
ineclinevto "ereep”. It 1s characterized by clay veins. The
60al tends to have a parting 6" to 8" from the bottom running
from 4" to a line of considerable boulders. The bed is
practically level with only a slight dip to the south and west.
STRATIGRAPHY AT UNIVERSAL MINE
The shaft of the Universal mine is located in the valley of
Brouillet's Creek, where the ground level is balow the outorops
of 6oal V1I, hence nome of this coal 1s found in the workings.
Coal VI is only ane foot thick in the shaft. The first
workeble eocal to be found 1s coal V, known as the fifth vein.

It is found at a depth of 150 feet and averages 5 feet in
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thickness. The roof of this seam is shale and the floor is
clay 3 feet thick on a bed of limestone. The seam 1is
practically level with a slight dip to the south and west.
About 100 feet below coal V is coal IV, commercially known
as fourth vein. This sesm bhas a roof of shale and a 3 foot
floor of elay on a bed of sandstone. It 1s mearly level
with slight dip to the south and west. About 85 feet below
coal IV is found coel III. I% 18 a 8 foot bed with a roof
of ehale and a floor of clay over shale. It is not worked
at present, but it and the other two seams are kmown to
underlie the entire property, having been tested by numerous
drill holes, both by the core drill and churn drill. The
Minshgll seam 1s thought to lie about 100 feet below coal III,
but drilling here was not carried on below the third vein
coal.

INDIANA DEVELOPS COAL DEPOSITS
In 1886 natural geas was discovered in Indiasna, and this soon
changed the State from a nearly purely agricultural ome, into
a manufaoturing state of great importance. Ten years later,
however, signs were evident that the gas fields were becaming
exheusted. The coal deposits of the State them received
speciesl attention, so that one may say that the real development
of the Indiems Ceal Deposita began ebout 1898. The great

enthracite strike of 1802 gave Indiana coal operators en
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opportunity to expand their merket. HNatural gas reserves

continued to deecline, with the result that high prices for
Indiena coal and large demsnd producad good times in the
Indiana Coal Fields and the years 1903, 1804 and 1605 saw
cepital seeking investment in Indiena Coal Companies and =
further effort made to expand mining eand marketing oparatioms.
This interse development soom led to overproduction, with the
result that there was a gemeral slumpirg of prices and
prosperity. Low prices eliminated meny of the less profitable
mines. By 1908 oconditions in the Indiana coal industry were
more stable, but prosperity had not returned.

DEVELOPMPNT OF UNIVERSAL COAL MINE
Being one of Indiapa's largest manufaeturers, snd with the
foregoing infermastion available, the United States Steel
Corporation, through its subsidiary the United States Fuel
Corporation of Pittsbm‘gh,)Pennsyhania, began looking over
the Indiana Coal Fields es a possible source of supply for
the steel mills at Gary, Indlana. IEngineers were aent out
from Pittsburgh to meke en investigation of the various Indiana
fields with respeat to thelr suitadility for steel meking.
Coal was shipped fram various producers to the mills at Gary
and tested, with the result that Indiena Fourth Vein coal was
considered suiteble for stesel making, as it was found #e lower

in gsh and sulphur then other Indiana coals.
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SELECTING THE ACREAGE

As a result of their investigstion and tests, the corporation
took options on several square milea of lend in Southwestern
Vermillion County, and just across the county line in
Northwestern Vigo County, in the so-called Clinton District,
as this digtriet was nearest to Gary of eny that measured up
to the high quality of coal required for steel making. About
thirty drillings were made over the sections, some by churn
drill gnd others by coredrill, as & result of which the
Corporation purchased 2800 acres or more than four square miles
of the land, ard procesded %0 opem up a mine, with an estimated
reserve of 14 miliion tonsg.

BOILDING THE TOWN AND SURFACE PLANT
A tomnsite was selected on the higher ground adjacent to the
location chosen for the mine shaft. This townsite was called
Universal. It is located about three miles west and two miles
south of Clinton, Indiesna, the County Seat of Vermillion County,
and about four miles east of the Indiane-Illinois State line

and gbout one mile north of the Vermillion-Vigo County Line.

One hundred and fifty houses were erected for the miners and
other employees of the Corporation. A commissary was

established, and a general store. The nearest railroad was at
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Clinton five miles to the north-east, and great difficulty
wag encountered in trensporting the machinery and materisls
to the mine asite. By the time the shaft was completed, the
railroed hed dbuilt a drench line from Clinton to the mine aite,
80 that work of erecting tipple, boiler and power plant, car
end repeir shops, stable, supply hcuse, fan etc., was carried
on under favorsble conditions after that. A1l this investigating,
drilling and construction work took about two years, so 1t was
1010 when the first coal was shipped from the Universal Mine.
SINKING THE SHAFT
The shaft site was selected at approximately the center of the
acroage oo a limestone bed in the lowland of the valley of
Brouillet's Creek, about twenty feet above drainege. The shaft
is a rectanguiar double compartment type with a third chember
divided iInto two compartments, one for alr and one for = man-
ways The log of the shaft is quite similar to the tog of the
nesrest drill hole; elthough quick-pand was encountered in the
shaft just below the limestone bed. The camplete log of the

shaft is as follows:
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LOG OF SHAFT
Limestone 10 fest
Saendatone 20
Sandy Shale 48
Shale 47
Coal "VI® 1
Clay 4
Shale 15
Bone coal 2
Shale 3
Coal "V© 5 165 feet
Oley 3
Limestone 4
Shale 10
Sendstone 15
Shale 35
Coal 1
Clay 5
Shale 12
Sandstone 10
Shale 5
Coal "IV® 5 105-280 feet
Clay 3
Sandstone -

DRIVING OF FNTRIES
At the bottom of the shaft, main entriss lead in four
directions, east, west, north end south. These are all
double entries, the larger one for haulege being ten feet
wide, with a pillar of coal eighteen feet wide detwsen tham,
Breegk throughs, six feet wide are made in these plllars every

fifty feet for safety and ventilgtion.

Cross entries, mlao of the double entry system are driven svery

four hundred feet, t0 the Tight ard left of the msin entries.
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Roams are turned off to the right and left of these cross
entries every forty feet. It is In these rooms wherse actual
proguctive mining takes plece. Wiern Universal Mine was first
opened, pick and shovel and hend drilling was used, with mile
haulage. Later the mine wes mechenized, to reduce cosgts, which
had increased consideretly due to miners orgenizetions and
higher wages. Electrie drills, electrie cutting machines and
electric loaders were ingtalled for mining the coal, and electrie
locomotives were used for haulage.
MINING AND BLASTING

Chain machines are used for undercutting the cosl. The machine
congistas of a low metal bed freme upon which is mounted a motor
that rotates a cheln to which suiteble cutting teeth are attached.
The aversge height of the cut is &% to 5", being aebout 6" thiek
at the face and 4" thick at the back. The depth of the cut is
sbout 5', or the thickness of the sesm. Egch cut is about 420
wide. Six cuts ere mede across a twenty foot room. In rooms
end entries not over 20' wide, three shots fired simultaneously
are sufficient to bring down the coal. Shots are placed gbout
S feet back from the face and equally spaced across the cut,

alightly above the center. Electrioc drills are used to 4rill

the holes for blasting.
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VENTILATION

The minimum quantity of air required Per men per minute 1s
100 cubic feet. That meens for & srew of 300 men the fsn
mist be able to deliver 30,000 cubie feet of air per minute
to the workings.

LOADING
Klectric loeding machines ere used for scooping up the coal
after the shots and loading it into cers. The loader conatsts
of en eleatric motor mounted on & steel frame operating a peair
of revolving ascoops, which throw the coel on a conveyor which
elevates 1t into the cars.

HAULAGR
Electrie storage battery locomotives gather the ocsrs from the
rooms and deliver them to the cross entries, where trolley
motors heul theam to the sheft. ZXach car has & capaclty of 2
tons of cosal.

EOISTING
The holst is stesm operated, ard is the double cage type, the
logded ear ascending while the empty car descends. A belt
conveyor carries the 6oal from the shaft to the tipple where

the coel is hend picked for slete, or other ilmpurities.
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PREPARATION

At the top of the tipple the coal is dumped on shaker screens

where the sizes are graded to sult the market demand.

Sizes Made

6" Lump
4" Lump
3" Lump
2" Lump
13" Lump
6x3"Egg
6x2"Egg
8x13Fzg
3x8" Nut
3x1lg Nut

Mine Run {60% is 2" and over: 40% is under 2")

2" Seresenings

14 Screemings

L7 Modified soreenings
1% Modified screemings
2? Dedusted screenings
13"Dedusted soreenings
4" Carbon or Duff

To meet the demands of the domestis stoker trsde, a shaker
screen is placed at the chute for loading Z¥ screenings where
all fines below 2" are removed. The “"fines™ or "duff” or
"carbon®, as it 13 sometimes called is s0ld to cement mills
or Eectric power plantas for ugse as powdered fuel.

Typical anslysis of Mine Run.

Percent as

Rec'd in Labdb.
Molsture 9.43
4Ash 6.78
Voletile 35.87
Fixed Cerbon __47.98

100.00
Sulphur «B83
B.T.U. 12,163

Ash Pusion 2400 Deg Fghr,

Percnnt
Dry Besis

7.42
39.60
52,98

100.00

.81
13,429
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POWER PLANT
The power plant consists of Water tube boilers and chaln grate
furnaces. Steem 1s furnished to three 200 Kilowatt direct
connected direct current genexrators opersting at 259 volts.
The ventilating fean is also steem drivem, as Is the hoist and
el]l surfmee pumps. All underground machinery is electrically
operated from the 23% volt DG circuits, using copper trolley

and bonded rail return.

Becently elsctric power connections were maede with a local
public utility company which operate a 33,000 volt loop
circuit in the viecinity. A trensformer sub station is
loceted on the eoel compeny's property transforming from
33,000 volts to 2300 volts. Rotary converters operated by
2300 volt synchronous motors c¢onvert the alternating current
into dire¢t current at 250 volta.

CAPACITY OF MINE
The output of the mine is 80 ears of 50 tons averaege or
1,000 tons per dey of one 7 hour shift. This is the
capaclity of the underground maschinery. Capacity could be
doubled by putting on enother shift. Not more than two

shifts per 24 hours could be worked however, due to time

required for clean-up, blasting, eta.
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RATLROAD CONNECTIONS

The Chicago & Eastern Illinols Railroed has a stub line into
the property with five side traoks under and mdjacent to the
tipple. Total tresck room is enough for 100 cars, but railroad
regtrictions limit the number of loaded cars stending on track
at any one time to 2004 of the deily eapacity, whieh is 200%
of 20 cars, or a total of 40 cars.

SAFETY AND FIRST ATD
Safety and first aid are of utmost vszlue in a mine, and
stringent leaws compel operetors to proteet their men at all
times. Many operators realizing the importance of safe
operetions, have meny additional safety features, not
required by law, but nevertheless beneficiel to the men. In
a mining district where the union scele of wages is paid,
and all mines operate under union comtract, the mine that
offers the best end safest working conditions atsrescts the

best men.
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OPERATING COSTS

Dollars Cents

Based on 1,000 tons per day Per: Ray Per Ton
Adminigtration and profit $200. $.20
Taxes 20. .02
Fire Insurance 40. .04
Depreciathion 100. <10
Rentals 20, .02
Top lLabor 300. .30
Power Purchased 100. .10
Dues end Assesments 1o. .01
Compensation Insurance 50. .05
Royalty 100. +10
Supplies 100. .10
Bottom Labor 690. 69
Safety and Welfare 10. .01
Total $1740. $1.74

SELLING EXPENSE
Coal offexred on the open market is sold through a sales
agent. Selling Expense is 8% of market price, which varies
from §1.00 per ton for carben 40 $2.50 & ton for 6" Lump.
The market price varies with supply and demsnd. The poor
quality coals of other shippers have a ready market at
lower prices, es few coal buyers recognize the wide
difference in performence of verious comls. Figured in
net results, the chespest ¢oal per tem is the most

expensive per thousend pounds of steam.
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