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COAL MINING IN ILLINOIS

By 8. O. Axpuos

INTRODUCTION

The imporfance of a nation or a =state depends upon its
agricultural resourees, its coul production, and the extent of
its iron manufacture, Coal is indispensable to modern civili-
zation and industrial development and the present industrial
prosperity of [llinois is due principally 1o the Inrge area of 1is
coal fields, 36,125 square miles of its terrilory being under-
lain by coal.

The annual eoal production of the world is approximately
1,450,000,000 tons, of which amount the United States pro-
duees about 40 per eent and the State ol Hlinois more than 4
Hlinois is the third largest producer of coal in the United
States, being exeeeded in production only by Pennsylvania
and West Virginia, and its annual toinage is aboul 11 per
cent of the output of the comntry.

Employing 80,000 men who mine annually 60 million tons
of coal worth over 70 million dollars, the coal mining industry
must be regarded as one of the most nuportant industries in
the State and its economic status is of vital interest,

With a desire to be informed about the degree of safety
to the miners and the efficiency of mining methods the Forty-
seventh General Assembly of the State of Tlinois authorized
an investigation of the coal resources and mining practices of
Hlinois by the Department of Mining FEngineering of the
University of Ilinois and the State Geological Survey in
co-operation with the 1nited States Bureau of Mines. Taeh
co-operating party to the agrecment furnished trained speeial-
iats for particular phases of the investigations nnd the work,
begun in 1911, has been continmed under annual ratifieations
of the initial agreement. A general survey of the State has
heen made by distriets and several special problems have been
studied in detail and the data thus obtained have bheen pub-
lished in bulletins issued from time to time as the work prog-
ressed,
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THE CENTEAL JORTION OF JOLIET'S MAT, 1074, SHOWING TNE MIMIMIFFL A3 TME * savpx.”

Copy of Jolict's map made in 1674 {(From “A History of the Missis-
sippi Valley,” by Spears and Clark)

INTRODUCTION 9

That the work of the Hlinois Coal Mining Investigations
is answering to a real need is shown by the hundreds of re-
quests for bulletins which have come from many foreign coun-
tries, from every State in this country, and from all parts of
Hlinois,

The object of this bulletin is to abstraet and swinmarize
the distriet reports so as to compare mining practice in the
different distriets and to make generalizations on the practice
of the State as & whole, The need for such a summary bulle-
tin is emphasized by the nany requests for earlier district
reports which are now out of print.

In order to make the hulletin more valuable to those in-
terested in coal mining in Hlinois an historieal ehapter on the
economie development of the industry has heen inelnded and
a hibliography of the geology, chemistry, and exploitation of
the different scams has heen appended.

The operators, superintendents, mine managers, and mine
workers of the chosen mines and the State Mine Inspectors
rendered generous and valuable assistance in the eollection of
data and acknowledgments have been made to them with par-
tientarity in the distriet reports, Further acknowledgments
are due to Mr. . 8. Peabaody, Mr, A..J. Moorshead, My, (', M.
Moderwell, Mr. Horace Clark, Mr. 9. I, Dent, Mr. G, W,
Traer, Mr. Carl Scholz, Mr. Gordon Buchanan and Mr, D, W,
Buchanan for furnishing supplementary cost data, and Lo Mr.
Frank Farringlon, President of Distriet 12, Hnited Mine
Workers of Ameriea, for reviewing the manuseript of this
report.

The author is greatly indebted to Professor 1. 11
Stoek, Head of the Department of Mining Fugineering of the
University of Tllinois for his invaluable assistance in arrang-
ing the subject matter of this report.



HISTORY
PERIOD OF EXPLORATION (1673-1810)

Up to the present time the first mention of coal in the
country which afterwards became the United States has been
erroncously credited to Father Louis Hennepin, who shows
on a map published in 1680 the location of a “‘cole mine”’
along the Hlinois River. The credit for this first mention of
coal does not, however, belong to Hennepin for the first dis-
covery of coul in the United States by Kuropeans was made by
Joliet and Marquette in 1673, Margry’s account® of Joliet's
voyvage says, *The said M. Joliet adds, That he had set down
in his Journal an exact Deseription of the [ron-Mines they
discovered, as also of the Quarries of Marble, and Cole-Pits,
and Places where they find Salt-Petre, with several other
things.”” Joliet’s map of 1674° (See fig. 1) shows the location
of “Charbon de terre’ {cvoal) near the present eity of Utiea.
La Salle in his letter to Frontenae (1680) referring to the
linois River* says, **We have seen no mines there though
several Pieces of Copper are found in the Sand when the River
is low. There is the best Hemp in that Country T have
seen anywhere, though it grows naturally without enlture.
The Savages tell us, that they have found near this Village
some yellow Metal; but that cannot be Gold, according to their
own Relation, for the Oar of Gold eannot be too fine and
bright as they told us. There are Coal-Pits on that River.”
Marquette’s Journal was first published in France by Théve-
not in 1681.Y  Accompanying the narrative was a map (See
fig. 2) copied by Thévenot from one made by Marguette.
Both original and copy show the same loeation of **Charbon
de terre'’ as does Joliet’s map.

Father Touis Tlennepin, a Récollect priest, accompanied
La Salle’s expedition to the Ilinois country in 1680 as chap-
lain and in his ‘A New Discovery of a Large Country in
Ameriea,”” published in English in 1689, and dedicated to Wil-
liam T of England, says with reference to the country along

ID&couvertes et Riablissenients des Francais, 1, po 260, Published at Paris, 1681,
Fihwaites, Josuit Kelations, Vol 19, p, #6.

*Masgry, Vol I, p. 464,

"Ree de Voyages.

(10}

L

COFY OF THEE MAP PURLISHMED WITH MARGUETTES JOURINAL 1631.

-

LR e M
[ Wl 02

i.

S vh e eIy e % B T ey
oA {
.OOQ'lQ
Py
A3

R NHoAisips im

CARTE iy in dacowmris
Sqpimtrisnals .

Ssty Yan 1678 dang Ldrorsyus

Eurcprans

Fre, 2.

Copy of Marg
History of t

|

uette’s magp published by Thévenot, 1681 (From
1e Mississippt Valley,” by Spears and Clark)

SF 33

AT

A



12 COAML MINING INVESTIGATIONS

the Illinois River from its source to the site of the present eity
of Peoria:' **There are Mines of Conl, Slate, and lron; and
several pieces of fine red copper, which I have found now
and then upon the Surface of the Earth, makes me believe
that there are Mines of it; and doubtless of other Metals
and Minerals, which may be discovered one time or another.
They have Already found Allom in the country of the Iro-
quoise.’’  Hennepin's map accompanying this narrative® lo-
cates a **cole mine” on the [llinois River above Fort Creve-
eceur (Peorin) copied from Joliet’s map and Marquette’s.

On the twenty-seventh of September, 1720, Father Char-
levoix arrived at the junction of the Kankakee and linois
rivers.” He descended the Hlinois to its junction with a river
which he mentions as being ealled the Pisicout and which
flows from the country of Boniére “*because they find many
Coals in its Envirous.”” (This country was in what is now La
Ralle County.)

In **Travels through the Interior Parts of North Amer-
tea in years 1766, 1767, and 1768, by J. Carver, Ksq.”, the
statement is made:

““The Mississippi, runs from north to south and passes
-through the most fertile and temperate part of North America.
The more northern parts of its valley contain lead, copper,
iron, and coals.”’

Patrick Kennedy in his journal of an expedition under-
taken in the year 1773 from Kaskaskias Village in the 1llinois
country in search of a copper mine, under the date of August
6, 1773, writes,® ** At sun-set we passed a river called Michili-
mackinace (Mackinaw River in Tazewell County). Finding
some pieces of conl, T was induced to walk up the river a few
miles, though not far enough to reach a conl mine. In many
places I also foundd elinkers, which incelined me to think that
a coal mine, not far distant, was on five, and | have sinee heard
there was,”” On the 12th of August while near Utiea he wrote,
**On the northwestern side of this river is a coal mine that
extends for half a mile atlong the middle of the bank of the
river, which is high.”’

’wa;ilrs} Hennepin's New Discovery, Yol 1, p. 152
3Perrin’s_ History of lilingis,
Mlieks, Thomas Jlutchine, A Topographical Deseription.

S—
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Morse’s American Gazetfeer, published 10 1797 under the
caption lllinois River states: “On the north-western side of
this river {near La Salle) is a coal mme, whieh extends for
half a mile along the middle of its banks, and about the same
distance below the coal mine are two salt ponds, 100 vards in
cireumference and several feet in deptl”!

ANTE-RAILROAD PERIOD (1810-1850)

The gradual development of coal mininyg as the country
became settled and as ihe available thmber supply was con-
sumed iz best shown by extracts from the wazelloers of the
period and from the journals of travellers to the Hlinois
conniry.

It was only natural that mining should begin near the
American Bottom, for as Beek® said, *The mast extensive and
fertite within the Hmits of this state, is the Mserviean Botiom,
a name which it received when it constituted a part of the
western houndary of the United States, and which it has ever
sinee retained, It commences at the confluence of the Kaskas-
kia river, and extends northwardly to the mouth of the Mis-
souri, being hounded on the east by a chain of bluffs, which
in some places are sandy, and in others rocky, and vary from
50 to 200 feel in height.  This bottom is abont 100 miles in
length, nand comprises an area of more than 500 square miles,
or 320,000 acres, The first settlement of this state was comn-
meneed upon the tract of land above desceribed, and its un-
common fertility gave emigrants a favorable idea of the whole
country, Coal exisfs in abundanee on ihis allevion and the
blidTs whiels hound if. s fiest discovery was made in o very
singular manner,  Many years sinee, a tree tnking five, com-
munpicated {o Hy roots, which continued barning for some
time.  Upon examination, they were found (o communieate
with a bed of eoal, which continued to burn until the fire was
completely smothered by the falling in of o farge mass of in-
cumbent earth, The appearance of fire is =till evident for a

YA Garctteer of the States of 1Hinois and Missourt, 1823,
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considerable distance.  About two wmiles from this place a
coal bank has bheen opened—the vein is as thick as any at
Pittsburg.”’

It was at the point mentioned by Beck that the first mine
was opened and we have a record of the shipment of a flat-
hoat load of eoal to New Orleans in 1810 from Brownsville in
Jackson County,

The existence of coal in other parts of Hlineis was known
but local need elsewhere had not arisen. In A Pull Deserip-
tion of the Military Land,”” Van Zandt in 1818 said, ** Among
the minerals are stone coal containing bitumen and sulphur.
The coal is apparently of a very good ¢uality, and may be
found in very great abundance.”” The map accompanying
Schooleraft’s Narrative Journal of Travels in 1820 shows a
coal mine at the junetion of the Fox and IHinois rivers.
Sehooleraft writes, **There is a valuable and extensive hed
of mineral coal, about forty miles sounthwest of Chicago on the
IPox river of the illinois, near the point of embouchure, The
stratum of coal, ‘which appears on the banks of the river, s
satd to have an extensive range towards the northwest, and
is only covered by a light deposit of alluvial soll, of a few feet
in thickness,””

All the early explorers and travellers refer to outerops
as mines although no mining had been done in them.

A deseription of Hlinois Territory in ““A lHistory of
Ameriea’’ published in 1820 says, **Coal was observed extend-
ing half a mile along the high bank of the north-western side
of the Hlinois river, 276 miles from its outlet, 0 miles above
Pioria lake, and near the Little Rocks, which are 60 miles
from Forks, It is also found on the La Vase, or Muddy
river.”  The same volume quoting Mr, Fearon says, “T'he
inhabitants of Hlinois may, perhaps be ranked as follows:
First, the Indian bhunters. 2nd, The “*Squatters” who are
half-civilized and half-savage. 3d, A medley of land jobbers,
lawyers, doctors and farmers, who traverse this immense
country, founding settlements, and engaging in all kinds of
speculation. 4th, Some old French settlers, possessed of con-
siderable property, and living in ease and comfort.”’ Beck's
. (lazetteer of Illinois and Missouri published in 1823 shows

HISTORY 15

that at that time there existed a realization of the wide extent
of workable coal seams.  Speaking of the Hlinots river, Beck
says, ‘‘Coal is very abundant on this stream, and is valuable
on account of the scareity of timber.”' 1lis references to coal
in the various counties are as follows:

“Clark County. Coal is very abundant,

Greene County. The banks of the Mississippi in the south-
erly part of this country are generally ecomposed of perpen-
dicular cliffs, varying in height from 80 (o 150 feet, consisting
of horizontal strata of sand and stone, limestone, slate and
conl—Although the lat{er does not appear on the face of the
oliffs, it i1s found in great abundance a short distance from it
near Alton. T would remark that coal is also found similariy
situated on the banks of Kickapoo Creek, a small stream
emptying into the Illinois near Fort Clark.

Jackson County. Muddy river, which meanders through
the interior of this county, is navigable for a considerable
distance, and affords to the inhabitanls every facility for
exporting their surplus produee.  On this stremm, near
Brownsville, there is a saline, which has heen leased for 10
yvears. A large bhody of good stone conl is also said to exist
about 25 miles up this stream from which the smiths in the
vicinity receive their supplies, and some is even taken to New
Orleans.

Pike County. At different places on the Ilinois, there
are immense strata of coal, of the hest quality,

Sangamon County. Coal is also abundant.

He makes further mention of the coal resources in his
deseription of towns, ereeks, and rivers, as follows:

Alton. Stone coal, of a good quality, is found in abun-
danece at a short distance from this place.

Big Muddy river. About 25 miles from s mouth, stone
coal of a good quality, is found in a ~ufficient quantity to
supply the surrounding country, and atford a surplus for
exportation. .

Cahokia. Cahokia, a post village in 8t. Clair county,
three-fourths of a mile east of the Mississippi river, and five
miles south of 8t. Louis: (‘oal is found in the vicinity of this
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place. Its discovery was singular and deserves to be men-
tioned, (Here he repeats the story of the burning tree.)

Chicago Creek, This stream has, for nearly a century,
been one of the most common rontes to the llinois and Missis-
sippi. The greatest proportion of the furs of the northwest
are conveyed through this channel to the lower lakes.

Crooked Creek. Coal abounds on the banks of Crooked
'reek,

Fox River. (Beck quotes Schooleraft’s stutement given
on page 14.) '

Kickapoo or Redbud Creek.  On the banks of this
streain is an extensive bed of coal, which furnished fuel to the
garrison and the inhabitants of Peoria. The stratum is about
12 or 14 feet below the surface, and is overlaid by slate, lime-
stone, and sandstone,

Otter Creek. Coal is found in abundance on the banks of
this stream.

Peoria. A small settlement in Pike county on the west
bank of the INinois river, about 200 miles above its junction
with the Mississippi. This section of country is not very
rieh in minerals. Coal, however, is abundant on the banks of
Kickapoo creek, abont one mile above its mouth. Tt was first
discovered by the soldiers stationed at the fort {Clark), and
heing of a good quality, was used by them for fuel. 1t is found
197 or 14 feet below the surfaee; it is overlaid by slate, lime-
stone and sandstone : and contains vegetable remains.

Spoon river. Coal, of a very fine quality, is abundant on
the banks of this stream and will be valuable, on necount of
the scarcity of timber, particularly in the northern part of the
military tract.

Sugar Creck. A small stream in the western parts of
Madison and Washington counties. Coal is found in great
abundance on the banks of this stream.”

By 1830 the use of local conl by blacksmiths was quite
general and in that year Joshna Hughes, o blacksinith of Cen-
terville, §t. Clair County, began taking coal from a hill side,
about a half mile southeast of Centerville.!

Histary of St Chalr County. MacDonoagh, 1884

HISTORY 17

The inereasing use of coal and the heginning of an indus-
trial demand for it are shown in Peck’s ““A Guide for Fmi-
grants’’, published in 1831, Referring to Jackson County
PPeck savs: ‘

‘Tt 1s watered by Muddy river and its hranches, Twelve
wiles up the stream is the village of Brownsville, Tha village
now contains only fifteen to twenty families; but the prepar-
ations that are making to manufacture salt, and dig conl will
be likely to enuse an inerease.”’

Deseribing Belleville and its industries he states:

“Tt has a steam fouring mill, which makes thivty harrels
of flour per day. The engine is of twelve horsoe pm\;ur. The
fire consnmes two cords of wood and seven bushels of hitumin-
ous coal in twenty-four hours. The wood costs one dollar per
cord, and the coal five and one half cents per bushel, and is
hanled five miles from the blufls,”’

With reference to the widespread occurrence of coal
Peck savs:

“*Stone eoal abounds in Mlinois, 1 may be seen frequent-
ly in the ravines and gullies, and in the points of the bluif,
Iixhaustless beds of this artiele exist in the bluffs of St. Clair
Co_unty, hordering the American Bottom, of which large quan-
tities are transported to St. Louis for fuel. It sells in St
Louis from ten to twelve and a half conts per bushel. ” From
twelve to fifteen large ox waggons are employved most of the
vear in hauling it to market, the distance of seven imiles
across the American Bottom. There is scarecly a eounty in
the State but what ean furnish coal in reason:ble quzmtiiivs.
Large beds are said to exist near the junetion of Fox river
with the Hlinois and in the vicinity of the rapids of the latter.”

Tanner in “A view of the Valley of the Mississippi,”
published in 1834, says:

“Bituminons coal is found abundantly in nll parts of this
state, in the blufls, and the banks of the water eourses. On
the Tllinois, and opposite to St. Louis, in St. Clair county, it is
very abundant. And many thousands of hushels are sent to
St. Louis annually, and sold at the rate of from ten to twelve
and a half ecents per bushel.”’
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T 1834, G W, Featherstonhaugh made a geological re-
port on parts of Hiinois. He states, ** During my late tour 1
had oceasion to examine the bituminous coal beds in various
parts of DNlinois; and in the bluff, distant about seven miles
east from the eity of St. Louis, a fine vein about cight feet
thick is opened for the consumption of the city,”’

Because the water courses were the only ways along
which the products of the eountry could be transported the
movement of freight was of neeessity southward. The need
of an outlet for freight into Lake Michigan became apparent
early and in 1816 the project of uniting the waters of lLake
Michigan and the [Hinois river was conceived and grew in
popularity.,  In 1823 the voute was explored by a hoard of
conmmissioners and engineers who estimated the cost. At a
special session of the legislature an net was passed in Janu-
ary, 1836, authorizing the construction of the eanal. At this
period in the United States every class was filled with the
spirit of speculation and schemes of internal improvement
absorbed the whole public attention. The eanal scheme of
Hlinois combined with its plan for further internal improve-
ments proved lacking in practical utility and resulted in disas-
frous consequences.

Brown in his *‘ History of Tllinois’’ published in 1844 says:

*The route of the canal was principally over marshy
ground, covered, for a considerable portion of the time with
water. Access to it was exceedingly difficult, and to facilitate
the work, and enable the eontractors to proceed, forty thous-
and dollars and upward, were expended by the acting com-
missioner, during the first yvear, upon a road leading thither.

The ecountry along its route was, at that time, in a state
of nature, Four years had searcely elapsed, since it had heen
the theatre of an Indian massacre, and the whole of its seat-
tered population had sought refuge from savage fury, benenth
the guns of ¥Fort Dearborn. Instead of supplying the con-
tractors with provisions, they were supplied themselves, from
Michigan, Ohio, and even from New York. IHaving no sur-
plus for market and there being, at that time, but few settlers
in the country, the necessity, or rather the utility of a eanal,
at that particular time, was more apparent to the owners of
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‘eorner lots,” and Cwater lots,” than to the eandid or judicious
observer.”’

Railroad construetion, {o the amount of 1341 miles, was
authorized in 1837. The scheme as a whole, characterized by
Brown as an absurdity, collapsed and in 15842 the State had to
show for a debt of 12 million dollars, one railroad ounly, {from
Springfield to Meredosia and the whole income of the railroad
was insuflicient to keep it in repair. The canal was finally
completed and opened in 1848, It was a disuppointmunt.im—
cause the upper Hlinois needed much artificial aid for naviga-
tion,

During this period of expansion and speculation the coal
mining industry was affected by the general tendency towards
inflation and owners of small mines desired to inereasc their
production as shown by the following letter in the Journal of
the Franklin Institute for 1836:

“To the committee on Publication

Gentlemen—I have received the following information
in relation to a locality of coal in Hlinois. from Mr. Tlall Neil-
son, of Richmeond, Virginia, and consider it of sufficient impor-
tance to ask you to place it on the pages of your Journal for
permanent reference. The coal alluded to is a dry bituminous
coal, of which speecimens have been placed in the Cabinet of
the Franklin Institute, and of the American Philosophical
Society.

The Mount Carbon Coal Mines are on the margin of Big
Muddy River, necar Brownsville, Jackson County, Ilinois, a
short distanee from its junction with the Mississippi River.

The upper stratum of coal which is now opened, and has
been worked on a limited geale for many years, is ahout six
ar seven feet thick, and lies inca horizontud position above high
water mark, lenving room for wharfage hetween the river and
the mines. This conl combines the qualities of the anthracite
with pure charcoal with a vemarkable {reedom from sulphur,
slate, and other impurities, makes an open fire, ignites very
easily, and burns with much flame, and a strong heat, produe-
ing little smoke, cinder, or ashes. These rare qualities render
this coal of great value, and importance in the manufacture of
iron and steel, and partienlarly so, in the production of steam.
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Coal must ere fong, be generally adopted for the use of steam-
boats, and sugar plantations, on the Mississippi, and for foun-
dries, steam mills, sugar refineries, cotton presses, amd other
works at New Orleans; there would, besides, if this coal were
in the market be a large demand for the outward bound ship-
ping from that port, and as ballast for those in the Havana
and South American trade, indeed the demand may be ¢on-
sidered almost unlimited,

Tt is understood, that the present proprictor of these
mines wishes that their working should be undertaken bv a
company, to form which he has made arrangements, ’

. A Corgespoxorxt,”’

In the **History of St. Clair County’’ the information is
given that, “Pittsburg is situated on the bluff, in the extreme
castern portion of Cahokia precinet, in see. 3. 1t was estab-
lished in 1836, and at one time had a population of upwards
of 200 inhabitants, mostly coal miners, Coal was obtained
here by drifting into the binff, where in places it eropped out
to.the surface, As muny as seven drifts have been in oper-
ation at one time, and from twenty to thirty cars of coal mined
in one day; but for several years the mines have been ex-
hausted and abandoned,”’

Peck’s *‘New Guide for Fmigrants in the West” pub-
lished in 1836 states: **There is scarce a county in the State,
but what can furnish conl, in reasonable quantities. Large
beds are said to exist, near the Vermilion of the Hlinois, and
in the vieinity of the rapids of the later.”” Peck gave the
following table for inerease of population in Ilinois -

B e 12 282
l:g.;g 53.’?:’1
BR3E T e e 137,575

.!le refers to Chicago as the largest commereind tow,
saying, ‘It is situated at the junetion of North and South
branches, and along the main Chicago, near its entranee into
lake Michigan, on o level prairie but elevated above the high-
est floods, A recent communication from a respectable mer-
cantile house, gives the following statistics: ‘Fifty-one stores,
30 groceries, 10 taverns, 12 physicians, 21 attorneys, and
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4,000 inhabitanis, We have four ehurches, and {wo more
building, one bank, a Marine and Ifire insuranee company
about to go into operation, and a brick hotel, containing 90
apartments.’

There were 9 arrivals and departures of steamboats in
1835, and 267 of brigs and schooners, containing 3,015 tons
of merchandise and 9,400 barrels of salt, besides himber, pro-
visions, ete.”” e records an abundance of coal in the follow-
ing counties: Bond, Calhoun, Greene, Juckson, La Salle, Madi-
son, Monroe, Putnam and St Clair,

In 1837 the first railroad in the Mississippt Valley
ealled the Coal Mine Bluffs Railroad, was constructed for the
purpose of delivering coal from the binffs of the American
Bottom to St. Louis. ““It was built by Governor Reynolds,
Samuel B3, Chandler, George Walker and Daniel Pieree, In
‘My Own Times'’, Governor Reynolds says: *1 had a large
tract of land loeated on the Mississippt Bhot, six miles {from
St. Louis, which contained in it inexhaustible quantities of
bituminous coul. "This coal mine was the neavest to St. Louls,
Mo., of any other on this side of the Mississippi River, I had
also most of the land on which a railroad might be constructed
to convey the coal into market. Under these eirenmstances,
a fow others with mysel{, decided to construcel a railroad from
the bluff to the Mississippi, opposife St. Lonis. This road was
about six miles long, and although short, the engincer made
an erroncouns caleulation of the cost—making the estimate be-
ing less than one-half of the real cost. We all embarked in this
enterprise when we knew very little about the constraetion of
a railroad, or the capacity of the market for the nse of the
coal. In fact, the company had nothing but an excessive
amount of encergy and vigor, together with some wealth and
standing, with which to eonstruet the road: and we aceom-
plished it.  We were foreed 1o bridge a lnke over 2,000 feet
across, and we drove down piles more than cighly feet into
the mud and water of the Inke, on which {o ereet the hridgce,
We put three piles on the top of one another, fastened the
ends together, battering the piles down with a metal battering-
ram of 1,400 pounds weight. The members of the company

181, Clair County History, MacDonough.
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themselves hired the hands —at times one hundred a day—amd
overlooked the work. They built shanties to board the hands
in, and procured provisions and lodging for them. They
graded the track, cut and hauled timber, piled the lake, built
the road, and had it ruuning in one season of the year 1837,
This work was performed in opposition to much clamor
against it, that it would not succeed, that we would break at
it, and such predictions.  We had not the means nor the time
in one year to procure the iron for the rails, or the locomotive,
so we were compelled to work the road without iron, and with
horse-power.  We did so, and delivered much coal to the
river. It was strange how it was possible we could construct
the road under these circumstances. It was the first railroad
butlt in the Mississippi valley, and such an improvement was
new to every one, as well as to our company. The members
of the company and I—one of them—Ilay out on the premises
of the road day and night while the work was progressing;
and I assert that it was the greatest work or enterprige ever
performed in lllinois under the circumstances. But it well-
nigh broke us all.?

The growth of Chicago, the begitning of work on the
Itlinois-Michigan canal, and the settlement of new towns at-
tracted attention to various unworked coal deposits in the
State.  Mitehell in ** THinois in 1837&8,’ vefers to coal in Rock
Island County as follows: ““Iron ore and stone-coal are found
in several places along the Upper Rapids of the Misasissippi.
The latter article, of a good quality, prevades the Rock river
bluffs extensively and will, before long, become a very im-
portant article of trade with the lead-mines, where the country
is destitute of it. The recent improvement in smelting fin
naces, and the contemplated introduction of stean-engines
to drain the mines on the plan of the miners of (lornwall,
England, which must take place before long, will cause the
consumption of an immense quantity of stone-coal. They now
send to St. Louis for it, and freight it up stresm H00 miles.
It will not be many years before the business of smelting will
be done nrear the month of Rock river for nearly all the lead
regions above, from the cireumstances that the mineral can
he much easier floated down to the fuel, than the fuel can he
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freighted up to the mineral. This will throw into \':_ue Intely
located seat of justice of Roek Island county an immense
trade, which is not generally looked upon as being alienable
from the immediate neighborhood of the mines.””

Deseribing the town of Rock Tsland, Mitehell stnt_s:s,
“The country in the vieinily is abundantly supplied with
timber, lmestone, and eoal. There have heen several ht‘mt
loads of coal taken from there this season to Galena, it being
the nearest coal to that point yet discovervd. The company
who own this site obfained a charter at the last session of
the legislature, for a canal to run from ‘_!_{m-k !'i\’vl"lo the
Mississippi, terminating at this point, leaving Roek river af
the head of the rapids, avoiding the only serious n]asiu'(t!u to
the navigation of that stream by a canal of only fonr miles in
length, This will open throngh Milan all the trade of the
Pekatonica and Rock river country, which ix one of the he.v,t_
agricultural districts in the state. The transportation of
coal alone would make the stock of this canal good ;n'()pc.!‘i_\',
there being inexhaustible beds along the whole ‘Iungth of 1.7
This publication also refers to “‘a large vein of coal, several
feet thick, and apparently exhaustless,”” whicl was struck
in excavating the Illinois-Michigan canal, at a point » f'(;\\'
miles below Ottawa. U also states that a bed of anthracite
soal was discovered on Muddy river in Jackson County u‘ml
that ““the stone coal near Peoria is said to he little inferior
to that of Pittsburg and is found in the bluifs of all the
ereeks and Iflinois river. Tt is generally used for fuel af
Peoria in winter: is hauled from one to three miles, and ix
worth 12 eents per bushel.

At Alton brick af the kiln sell for 7 to 9 delinrs per 10005
pine boards 25 fo 40 per 1000 (they are hrought from the
Ohio river); wood for fuel, $3 per cord; coal, 20 cents per
bushel. The latter is oblained from the hills, one mile in the
rear of the town: and both wood and coal can be got for very
little more than the cost of cutfing, digwing, and hun!in‘g. The
comparatively high price at which both sell will furnish an.
other evidence of the high prices of Inbour und assure eastern
labourers, who are working at this season of the year for 40
cents a day that here they may soon realize a little fortune,
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This city is surrounded for several miles in extent with
che of the finest bodies of timber in the state, from which vast
quantities of lunber may be produced,  Bituminous eoal ex-
ists in great abundance at only a short distance from the
town.

Pera ts the point of terminntion of the Hlinois and Mich-

igan canal and is situated in the midst of a most fertile ro-

gion, abounding in grain, in coal, in iron, and in hvdraulic
power.  These things being considered, is it wrong to sup-
pose that alarge inland city will here arise?”

The possibilities of Chicago as a future coal market were
foreseen in the following article on the Geology of Upper
Hinois which appeared in 1838 in Silliman’s Ameriean Jour-
nal of Seienee, Vol. XXXIV.

“Another point of interest occurs in the topography of
the valley just before we reach Rockwell. 1t is where the
Cosogin river cuts the bluff and enters the meadows.

The mineral resources so remarkably aceumulated at this
point, the future development of which is destined to coufer
upon Rockwell mumerons commercial and manutacturing ad-
vantages,

It is within a few rods only of the eastern extremity of
the Consogin basin, that the largest out-crop of coal in the
valley of the Illinois oceurs. A ravine will be noticed as one
descends fromn the high prairie, at a distance of about seven-
ty rods from the eastern boundaries of Rockwell. This is the
Swanson ravine.  Its bed is entirely within the coal strata,
and very nearly conforms in direction to their basseting edges.
The slopes of the ravine consist superficially, to n consider-
able extent, of soil and loose materinls. Slight excavations,
however, are all that is requisite to reveal the strata, which, on
the west side at least nre uniform and continuous to the val-
ley. Commencing at the mouth of the ravine on its westorn
side, we have a good view of the position of the coal-bed,
where it has been partially laid open, for supplying to some
extent fuel to the vieinity, especially for blacksmithing pue-
posges.

I can only state what T was able to learn from others
respeciing s course beyond Vermilionville. Abundance of
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col is said to occur at several points for ten or twelve miles
up the river, all of which may reasonably he considered as be-
longing to one and the same stratm.  Indeed it is not impos-
sible that future researches will prove the extension of the
present ouferop quite across the country, even to the Wahash,
in Indiana,

A partinl digging has heen made into the bituminous
shale and coal-seam of Rockwell.

Awd inasmueh as borings for salt have heen made to the
deptl of one hundred and thirty feet helow the surface of the
river, at a place five miles west of Ottawa, near Starved Rock,
we are able to say, that the cont is not repeated foy o depth of
at least one hundred and sixty feet, sandstone being the only
rock for the whole of this depth.

We shall now treat of the economical value of the coal to
this region. Bituminous coal is valuable in every part of our
country; but to a rich prairie section, where the climate in
winter is severe, and where woad is seareely abundant enongh
to supply materials for feneing and building, its importance
is almost ineapable of heing exaggerated.

The deposit, upon which main relianee is likely to be
placed for coal, at least for a considerable time to come, is
the stratum which erops out in the Swanson ravine, This
hed will probably be found workable under the entirve traet,
bounded by the ravine on the east and the Little Vermilion on
the west, At what depth below the surface it will he found,
situnted on the western portion of this tract, it is of course
impossible to sav; but from what is known of coal-ficlds 1
other commtries, we are authorized in believing that as the
hed is worked down, its present pitech will alter, and that at no
great distanee from the rvavine i will assume o horvizontal
position.

The thin horizontal bed of coal whieh has been openced at
so many points between Utiea and Oltawa, and which s work-
ed at several openings near the latter place, is undoahtedly
capable of furnishing a large supply of this fuel.  But the
difference of expense in working a thin and a thick stratum
is so great, especially where the thin hed, as in the present
instance is horizontal in position, and overlaid by n vase ae.
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cumulation of fissile strata, that it gives to the main deposit
an obvious superiority. 1t is plain, thervefore, that the eanal
commissioners have judged correetly, in affixing a high vatu-
ation to the coal-mines of the state on section thirteen.

The coal at Vermilionville, besides being a number of
miles from navigable water, is so situated, with regard to the
bed of the river in which it occurs, as to render its exploration
unusually inconvenient and expensive. 1t will not, therefore,
be likely to come into market, until the supply near the canal
and the Ilinois river has been to a degree exhausted. No eoal
15 obtained from down the river short of Ilenry; nor even at
this place within several miles of the river,

It appears quite certain therefore, that Chicago and the
region bordering on the upper lakes are destined, on the com-
pletion of the canal, to receive their bituminous fuel very
largely from Rockwell and its immediate vieinity, since there
is little prospecet of the discovery of any nearer source of sup-
ply. At present, the region referred to, is furnished by the
coul mines of Ohio and Frie canal. Tt would scem, however,
that coal can be delivered cheaper at Chicago from Rockwell,
than at Cleveland, for although the distance is the same, vet
the dimensions of the Chicago canal and its smaller amount
of locknge, will give it a decided advantage over the Frie canal
in the expense of transportation.!

The vase with which it burns and the abundant flame it
emits, must serve to render it a most valuable fuel. For while
it will afford a warm and cheerful fuel for the grate, it is pe-
euliarly adapted also to steam hoilers, and to all the operations
of heating and evaporating fluids. Tt will also give rise to a
coke of a medium quality, the presence of iron-pyrites not he-
ing found so considerable as to interfere with its employment
by the blacksmiths of the country, who prefer it indeed in
their work, to charcoal.

The quality of coal, so far as ean be determined from the
limited exploration thus far made of the 1linois beds is in no
way inferior to that of the Ohio eoal.

V“Coal is ralsed and delivered to the boats in Ohie, at four cents the bushel. It aells
in Cleveland ar from fourtern to sixteen cents, and in Chicago, at filyy,”

el
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One cubic foot of this coal will, therefore, 'wcigh
7940 pounds, which will give for a bed _:six feet tiucl’{, T
one acre, nine thousand two hnndred and thirty one tons.

By 1838 the general distribution of cnal_nmler nearly all
of the State had been proved. James Hall in ‘“Notes on the
Western States in 1838,"" says: ‘‘As for fuel, tlu:ye is no
difficulty. No part of this country has been explored in which
coal does not abound; it is found in the broken lands and
bluff banks of all our Inrge water courses, and though seldom
met with within the area of a prairie it abounds on the bor-
ders of all the streams which meander among these plains,
That it has not been brought into use, at all, is a proof of what
we have asserted, viz. that wood is abundant.™ .

Water transportation was still a factor and St. Louis
was demanding more coal cach year so that, u!th(.mgh the
possibilities of the northern part of 1llineis were l‘('i}llZ(.‘(f, Hew
mines were constantly being opened in southern [Hinois.

The ‘“History of St. Clair County’! gives the following
biography of John Schultz: “Ior sixteen _\'tam's_hu ]li}llh'd
coal from the binils to 8t Lonis. He followed this busimess
in winter. The occupation was not the easiest. Coal brought,
in St. Louis, from eight to twelve and a half cents a bushel
In 1840, after his father’s death, he 1:01:1(:(1 a farm on the
bluffs, below Caseyville, where the Sweigart stone house now
is, and mined coal, bought teams, and hauled the coal to St.
Lonis on his own account. This ocenpation was heavy nnd.
lahorious, but profitable. In 1844 he bought cighty acres of
land, in scetion fourteen of township two north, range nine
west, for twelve dollars and a half an neve, which, nt that thne,

wag considered a high priee.”’

Jones in “‘Tllinois and the West? publishied in 1838 fells
of the markets for Tlinois produets in thatl period as t'uilm\:s:
“It may not be irrelevant to put in a u.ote ix_n il.ris pluce; giv-
ing some information as to the market in Minois. On all the
great water courses, St. Lounis and New Orlenns ave the
great focuses to which nearly all the sorplus pt'n.dnme will o,
Roek River, at least the upper part of it, Fox river, and the
whole neighborhood of the lake and the great canal which is to
conneet the Illinois with Lake Michigan, form an exception
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to this general rule. To all this region, embracing the north-
eastern part of Illineois, the northern part of Indiang, the
northwestern part of Michigan, and the southeastern part of
Wisconsin, the northern markets, via the lakes, offer the
greatest inducements, and must eventually attract and mon-
apolize the largest portion of the production of these terri-
tories. But, at present, there is a home market for all this
region. It is in fact, worthy of recollection, that bread stuffs
are annually imported into the region in large quantities,
there not being enough raised to meet the consumption. This
is owing entirely to the immense tide of immigration, which
is constantly pouring in there, and consuming, like a eloud of
locusts, all that is raised and much more. In the summer of
1838, prior to the time of harvests, everything bore the high-
est prices.  Flour, $14, corn, $1.50, potatoes $2, and so0 on
through the whole list of prices current. And this market
will continue for years to come; and long before the produe-
tion shall exceed the consumption, an casy and cheap egress
in the northern and southern markets will be afforded to the
producers.”’

All mining operations were along the water courses be-
canse it was impossible to transport coal overland for any
distance, The condition of the roads is described by Jones,
Writing of the country near Peoria he says, ““Our road
throungh the timber was exeeedingly rongh and tiresome.
Road it ought not to be called, track is a fitter name. Not a
tree had been fallen, and everyone went hither aund thither
among the trees, in search of a better path, as his judgment
dictated or his horse inclined. Large and deep holes, still
filled with water, whose surface was thickly coated with green
slime, continually obstructed our way., Into these were we
oceasionally obliged to plunge, mueh to our own annoyance,
and that of our poor animals, who were remldy to sink under
the intense heat.”’

The commercial possibilities of the southwest portion of
the State were estimated by Forrest Shepherd, Ksq. in his
report and map (See fig, 3) in 1840 to the Boston Association
for purchasing Mineral Property in Missouri and Illinois,
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Having made an examination of the mineral deposits of these
states he reports on 1linois us follows:

o the Boston Associntion for purehasing Mineral Property
in Missouri and illinois,

Gentlemen :—1 scemed very desivable to add sowe con-
venient workable coal beds to the aliove valunble deposits ol
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iron ore; and having by repeated and laborious explorations,
satisfied myself that such beds do not exist in the vicinity of
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the Missouri Iron Mountains, nor yet between those mount-
tains and Mississippi river, I turned my attention to IHinots,
where the first thing of its kind worthy of note, was a bed
of excellent bituminous coal, very free from sulphur and
earthy impurities, and workable 8 feet in thickness with-
out intervention of slate. lts covering is a thin band of shale,
and above that, a solid limestone rock.

No. 13, is the purchase of the east half of the southeast
quarter section No. 29, in township No, 6 south, of range No.
2 west, containing 80 acres.  This tract les a short distance
castward of Beaucoup creck, and the above coal bed under-
Hes the surface throughout, a little above the level of the
stream.  The surface of this tract is for the most part level,
and the soil is of the very first quality for wheat and corn.
The above creek has been navigated by flat-boats to Browns.
ville in time of high water. ‘

Nos, 14, 15, 16, and 17 are purchases of about 300 acres
on the navigable waters of Big Muddy river in Jackson coun-
ty. These tracts are covered with a large growth of valuable
timber, and possess a soil second to none in the State of 1li-
nois; but their principal value consists in their mineral riches;
namely, their coal and iren beds, and a salt region beneath the
coal.  Ne. 17, which has been more particularly examined, 1
shall here particularly deseribe.  About three miles above
Brownsville, the county seat, immediately upon the south
bank of the river, in the south half of the southwest quarter
of section No. 9, in township No. 9 south, of range No., 2
west, and a few feet above ordinary water level, is a coal
hed presenting a breast of five feet in thickness of excellent
workable coal.  Above the five feet of conl, comes one foot
of shale, and immediately above that asnother foot of good
coal. Directly over this last coal seam is a bed of the argil-
laceous earbonate of iron, from 10 to 15 feet in thickness
and as extensive as the coal formation. The ore consists
in nodules and balls, imbedded in soft slate or clay, and
may be easily exeavated. Both the coal and iron beds, with
ali the accompanying strata, rise gradually as they recede
. from the river, 50 as to afford spontaneous drainage to the
~ levels when worked. When T first discovered this ore bed,
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I feit that 1 would gladly exchange the privilege of m-nkm;_\;
iron in almost any other place for the opportumty 131'0.\011'{.(';

here. For with ene hand, T conld reach the (:nsul, Emd.“g-l.t.tl
the other, the ore containing its own flux: wh}lu it trn‘_\ . Ht

was a navigable stream for a greal pm‘-L. of the )“11[’- (i
carry the iron to market. The deposits ol 1ron ore ant eon

on this tract alone, 1 am confident cannol pns_sxhl_\_'. ho (U\
hausted in a period of many years. ‘A fittle hlg]}m,lflh 1(1
river, on the property of 1, Neilson, Fsq.. ﬂlﬂ :Th;)\.;e coal he
has been opened, and (‘.!ll'l"lt‘,d. in hqnts to the New (h .unnis.n:]nxl;
ket, where I am informed it mui.'(n'miy <-.mnm:mdalw n 111;?}111
price than any other coal. Spemmgns of the coal and iro

ore are in possession of Professor Shepard.

Believing that a point on the Mississippi river, whe‘rg t‘h‘u.
products of both States may he concentrated for the pu pln:]m:
of manufacturing, would materially enhance the vnl;u(», ‘;)i‘ ( n‘t._
above purchases, the young but enterprizing fown of Chestoy
was accordingly seleeted, and, o .

No. 18, is a landing on the Mi.\fsmmpp: of two u.c‘r.n:-,tnnl?
subject to inundation, with a snfﬁc::qnt depth of \\’i‘lt}(.t 'a} 1 )
times, and on a rock foundation. This hus-hef*n pl'.il(f n;.su on
certain stipulated conditions for the Assoeiation, im. i E‘e ])l‘l!—‘
pose above-named, and if necessary, a !zll'ge nfunhm 0‘ zzcm.;
may be added to the landing, without mereasing the rate o
purchase money per acre. .

All which is respectfully submitted by

Your obedient servunt,
FonnestT SHEPHERD.

{For the information of those who are un:u-,quni.ntod with
Mr. F. Shepherd, it may be proper to state, that he lfi.\\':'ll u('i
quainted with practical geology and mineral surveying, z}tur
has been employed for several years past by :il.f‘f(‘l'(‘l.lt .1&1‘11111;;:
companies, in exploring mineral deposits.  He 1;-: permi .(}() <
refer to Professor Silliman and Olmsted, and | x-c‘m'dont u_\‘.
of Yale Col. Tn the purchases described in _tlns 'Ropmt1
are nearly 2000 acres embracing mueh good farming fand, anc
eight or ten mill sites.}”’
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The analysis of Big Muddy Coal made by Prof. Charles
V. Shepard and ineluded in the report checks closely with
present day analyses:

**Gentlemen:—1I beg leave to offer the following state-
ment respeeting the Ores and Coal from the mining traets
mentioned in the foregoing Report of Mr. Forrest She

3d. Bituminous Coal and Iron Stone of Hlinois.

The coul of Big Muddy and Beaucoup river is possessed
of very promising qualities. Its specifie gravity is 1.31. Tt is
rich in bituminous matter, burning freely and with a bright
flame, without at the same time being so redundant in bitumen
as to melt into a slag, which clogs the free cireulation of air
among the fuel. The bituminous and volatile matters amount
from 33.5 to 375 per cent., and the earbon or eombustible por-
tion of the coke, equals from 7% to 55 per eent ; while the carthy
ash which remains, rises only to 85 parts in the hundred.
The specimens presented are quite free from sulphuret of
iron, which shows that this coal is admirably adapted to do-
mestic and metallurgical uses.”’

By 1840 the coal mining industry had reached considera-
ble proportions. MaeGregor in ** Commercial Statisties of All

Nations,”" Vol. 3, gives the following data on coal mining in
1840 copicd in part from the U. S, Census Report.

pherd.

Acarecate Vatie or Prowcce, axp Nusintr or Prrsoss EMrtoyin IN THE
Mixes or [unixors, 1840

COAL
AKTURACITE Birusinous
Tons caised No. of Cavital No. of No, of pital
€28 bushcls men ; 4 ‘."! hushels men ! """a!
cach} enmployed - taveste tained eripdoyed Cinveste
132 2 424,187 152 1 23,076

The 7. 8. Census Report for 1840 erodits conl mining in
Minois with a eapitalization of $120,076, with 152 cmployees
and with a produetion of 424,187 bushels, distributed according
to the following table:

Counties Capital Men BRushcls
Adams ..o 3 2,700
Edwa[d.\ ................................. 1 2,000
Gallatin ... .......... .o 2 1,500
21 2 2,250
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Countics Capital Men ;:'&Wh
ZEKSOM o reees et aa e 100,000 21 5,000
oo (A S
\’f‘ac!ison ......................... 1,900 25 97,250
;\[n chalt 205) 3 71,()()(}
Morgan oo RO ' 3 21000
Veonia ... 40 8 12000
!’“r)::d ..................... i 1'5(1}(1)
EEEY oot ittt eme e S oo
Randolph ... o RPN (‘\'._::(‘al ‘Hij Hi{){m
5ung:mmn ......................... .l() 4 5%
ﬁchuylcr 2,301 o 50
:;:0“ .... S04 2 2,700
SeocTar L 12,250 24 1.3
N ernitHON oo e eee e e e . ".'38(}0
AVATTON ot et et et s ima e aananee e .. !

Hunt's Merchants Magazine for 1841 states: “'.l‘iu.' coal
of Hlinots is of the bituminous character, and lies principally
in the ravines and points of the bluffs, Fxhaustless heds are
found in the bluffs of St Clair (,-ant.\', h()t‘(ll"l'l]l;}: on the
Ameriean Bottom, and large quantities are earried ACTOSN Lo
St. Louis, for fuel. There is, however, scarce a c:nunt}i n t‘hg
state in whieh it does not abound.  The quantity dug in 183
was over 376,000 bushels.

The following particulars are derived from a in.ltulur
statement prepared by J. A, Townsend, of Alton, 1111:(_»1:;

No. of persons employed inmining.......... 1,227

Mrs, Steele in **A Sununer Journey i}a the West”’ 13113)-
lished in 1841 writes of Ottawa thus: ‘Tt 18 the centn.r‘ni .ml
extensive coal basin which eropt out in varions l)hlce:_-; n} tl;e
neighborhood,  Chieago now receives s}l;')zx,lms of that article
here, which she onee obtained from Ohio.

The mines in the vieinity of Ottawa were opened on the
room-and-pillar system but shout 1870 were changed to {iui
longwall system, the Ogleshy Conl Ct.bt!l]'\il!l.\' being among the
first Lo make the ehange in method of minmgy, .

The development of the industry was r(.-turj!vd by lack of
transportation. Ten years after the uul!:()‘t‘l_zatum b_\" the leg-
islature of the comprehensive program of internal improve-
ment there were in operation in Hlinols only twao 1':3:11'011&3
listed by Colton in ““"The Western Tourist’’ published in 1846.
These two roads were:



34 COAL MINING INVESTIGATIONS

** Northern Cross railroad completed from Springfield to
Meredosia on the Hiinols river, a distance of 53 miles.

Coal Mine Bluffs railroad extends 6 miles from the Miss-
issippi river to the coal mine.”’

During the session of 1846.7 the legislature granted a
charter for construeting a macadamized road from Belleville
to St. Louis. The road, almost fourteen miles long, was
built. This was the first macadamized road in the State)
*The improvement was one of great value to the country
and pave the ecity of Belleville its first advance toward
prosperity,”’

The opening of the HHineis-Michigan canal in 1843 was
the precursor of better transportation conditions and marks
the end of the ante-railroad period.

RATLROAD PERIOD (1850—1015)

The total mileage of railroads in the State in 1850 was in-
significant. The first railroad completed was the six-mile coal
track across the American Botton in 1837, The second road
was the small seetion of the Northern Cross voad from Mere-

" dosia to Springfield.  The third was the Galena and Chicago
begun in 1849 and opened for a length of ten miles in 1850.°
In that year congress donated about three million aeres of
land as security for the building of the Hinois Central Rail-
road. Construction on the Illinois Central began in 1852 and
the work went rapidly forward.

The first line from Chicago to the Mississippi was the
Chieago and Rock Island completed in 1854 and the second
opetied to the Mississippi was made up in part of the Galena
and Chieago and of the Hinois Central®  Until 1834, conl was
hauled by wood burning locomotives and the greatest impotus
given to the expansion of the conl industry after the construe-
tion of railroads was the purchase by the Galena and Chicago

Mlistory of Sv Clair County.  MacDonough,

Floue's Manoa! of Railroads. 1878,
Woor, op. cit.
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in that year of five locomotives * guaranteed Lo burn the bitu-
winous coal mined in Hlinois,™

" The increase of main track mileage of adl railvoads in
Hlinois and the coincident development of coal mining is
shown in Table 1 and by a graph in fig. 4.

In 1851 **a vailroad was built by the llinois Coal Com-
pany® operating at Caseyvitle, from that point to Brooklvn,
a short distance north of Fast St. Louis, which was completed
in February, 1851, It was supplied with T rails.  Up to this
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Fic. 4. Coincident development of main track mileage and production of coal

time the company had hauled coal by ox and mule teams to St.
Louis. In three years the company faited; the road and fix-
tures were sold to the Ohio and Mississippi Railrond Com-
pany and the rails were taken up and used in the construe-
tion of that rond. The okd road bhed ean still be trneed.””

The Gartside Coal Company sunk its first shaft at Alna
in St. Clair County in 1851,

Until 1854 the eurrent of Hlinois river had carried south-
ward maost of the products of central Winois and only those

‘ilistory of the Ilinois Central Railroad.
8o Ulair County History, MacDonough,
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from the northern part of the state sought the ake uut}vt.‘
But from this time the stream of traflic was deflected at vight
angles towards the eastern market and by 1856 _(Jh.i(-u_;;u .imd
become the cenfer of railroads radiating to the Mississippl.

In 1850 Tavlor in his ““Statisties of Coal” savs: A Cla-
eago paper states there nre, or will be, in npum-ti(m ol tl_u-
1st of Julv, 1835, in the State of Illineis, 3,715 miles of rail.
road. Phere are now in operation, leading into the City of
Chieago, 1,626 miles of rattroad.” Al over U‘m 51:1&13 new
mines were opened up along new railvoads.  Fig, & =hows a
tvpical surface plant of this period.

Taylor, deseribing coal fields in the United States, says
further, * Passing now to the southward, we enter the great
Hlinois ecoal-field, which oecupies an extent nearly equal to
that of Kngland; yet the State has but recently cnu;nxgmed
to make use of the eoal with which nature has so hountifully
provided her. Fxeept in the vieinity of the larger towns and
rivers, the husiness of mining coal here had made but small
progress,’’ _ o . .

The conl teade of the Inkes in 185D is disenssed by 1 n:\'hn
who says, “Large quantities of hifiminous coal are nh[‘llttlt:tf
from coalfields in the north-western part of Pennsyhvania, 60
to 80 miles south of Lake Krie.  Another souree of >1=;);)I:\' n.!'
bituminous coals, is from beds Iving on the line of the Miehi-
gan and Illinois canal, in Illinois, distant tfrom Chicago on

sAmertcan Hismtory and Ite Geographical Conditions, Semple.



38 COM. MINING INVESTIGATIONS

Lake Michigan, 60 to 80 miles. This canal was opened in
1848, and but little conl came to market that yvear, In 1849,
3,150 tons reached Chicago. 'Fhe upper part of these beds
furnished coal highly charged with sulphur, which confines
the use of it principally for household purposes. Boats and
other machinery make but little use of it for steam, it being
so destructive to grate-bars and boilers.  But the quality
of coal 15 improving the deeper the beds are worked, and the
prospect 1s that coal of equal gquality will soon be raised from
them, ay free from this objectionable matter as the Cleveland
and Erie. The production of these mines is not definitely
known, but a  writer in the Cleveland Herald, estimates the
enfire consumption of coal by the Lake region in 18533, at
300,000 tons.”?

He gives details of the production of IlHinois in 1855 as
follows: **There is no coal on the Ohio river nearer to its
Junction with the Mississippi than Saline, near Shawneetown,
116 miles above the mouth of the first named river, On the
Mississippi, it is rather a shorter distance, being sixty miles
to Muddy creek, and thence twenty-five miles up that creek to
the first coalb-bed there, or twelve miles of land. Some coal
operations commenced here some few years ago, having in
view the supply of the towns along the Mississippi, as far
even as New Orleans, The present supplies of coal to the
lower country are obtained from a vast distance up the ("tn-
berland and Tennessee rivers, but especially from Wheeling,
Pittsburg, and the intermediate points, 900 miles further
from the market than the lHlinois coal of Muaddy ereek, The
estimated expense of delivering this coal at New Orleans, by
arks, is about $2.25 per ton; while the minimum price of coal
there is 20 cents a bushel, or $7.00 per ton.  In winter time
from D0 to 6213 cents per bushel, or $12 to $15 per ton have
been occasionally the retail price there. This Muddy Creek
coal seam is a horizontal bed six or seven feet thick, above
which is another vein, not heretofore worked. Coal can he
thrown from the mouth of the drift into a boat. Its quality
is most excellent, igniting readily, and eaking together per-
fectly, without making much elinker. It has been used for

o
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fifty vears by the old Frenel seftlers, o make wlge Lools,
which have horne a high reputation.

What is fermed St. Louls coal, supplicd to the steamers,
burns with a good flame, aud cements like that of l’it.isln.lrg:
ashes dark gray, in small quantity, and consumes \\'illh hi{_h:
waste. 1t is often mixed with yellow sulphuret of iron m
flakes occurring on each face of the sceetional fracture; u‘ml
consequently is not, we understand, in =0 good repule for
the purposes of iron manufacturing.

Townrd the norfh-west boundary af this district, several
coal seams are seon in the tongue of land which lies hetween
the Mississippi and Rock rivers. One of these heds s fl‘.(ml
five to six feet thick; its quality is fair, and evidently im-
proves as the workings proceed,

To the south of Rock river are several good coal seams
which are capable of supplving almost any required quantity
of this fuel. Their Joeal position and advantages render them
of great value to the country lying north of this.”’

With the advent of {ransporiation facilities new fields
were opened away from the large towns and rivers. The rail-
road network gpread and the markets of the Sate were opened
to conl from a distance. 1n 1836' three companies in La Salle
Connty sunk shafts from 100 {0 200 feet deep: The TLa S}nﬂe
{'oal f\ﬁning Company, the Northern [llinois Coul and Il'fn}
Company, and the Pera Coanl Mining Company. By 18608
Nlinois had 73 mines producing 728400 tons valued al
$1,285.500. There were employed in the mines 1430 men and
hovs, .

" Mining in St Clair County still offered poxsibilities to the
investor. Joseph Yoel opened a mine known as Yoeh's mine
in 1859 on the old Breeze farm, two and a half wiles wost of
Beleville and {he Van Court mine cast of O'Fallon with a
seven fool vein lving at a depth of 207 feet was opened in
1863.° :

In 1865 conl was found in digging a well on a newly
sottled farm in the Wilmington distriet in Will County. T'his
rogion soon assumed considerable importance.  In 1566 the

ICoa! Regions of America.  MacFarlane. 1874

5. 8. Census Report. 1860,
Iistory of Sp. Clair County., AMacDonough.
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Chicago and Wilmington Coal Company' was organized by
Boston and Chicago capitalists and shortly after its formation
1t was consolidated with the Vermilion Coal Company, a new
concern under the name of the (‘hicago, Wilmington and Ver-
milion Coal Company. Operations were iinmediately started
on a large scale, all the product being ~«hlppml to Chiecago
over the Chicago and Alton railroad.

In the Vermilion County field mining on a commereial
seale began in 1866 when Win, Kivkland, Hugh Blankeney
and Mr. Graves opened a stnppm'r mine on Grape ('reek,

In the Caseyville precinet of St, Clair County the first
shaft of the Abby Coal Mining Company was sunk on the
Vandalia line in 1868 by Manle and Williams.

The U. 8. Census Report for 1870 evedits [linois with
an output of 2,624,163 tons of coal pro rated among the vari-
ous counties as follows: .

Coat. Prooter oF Tuiisors ix Toss
Countics

Vear 1874
Burcate o e 32,339
Uheistian .. ...oooiuy oo NIE’)G
CHIION .. i 9,000
Fulton ............ P ey 32850
Gallatin L ?T(‘:OG
Grundy ..o e 51375
Henry oo ;’)3'75(1
Fackson .. ... e ' lf)(:’m")ﬂ
Knoex ..... e e e e ‘)5"'”:5
ba Salle . 173864
Bivingstono ... T 360
LORIM oot e 17“&')0
MeDonoth oo T 60,730
Melean ... 55,000
Macoupin ... R 7.000
Madison oo ii(;‘)’u
Marshall | 17 330
Menard .o 57‘1;‘}(]
Mercer ... .. lllll !4?”[)
MORERORICTY o ee e ER.000
POEEY oo 193,400
Randoloh ... 11,000
Rock Island....o.ooon oo o 127630
SanEamOon . e 81,500
Schavler . L. L 8100
SEOM 1ttt itiaesiats s T D93
SHetyY e 5700

‘Engineering and Mining Journal. 1874, p. 306.

i
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Countics Year 1870
AT ot et e e o 4,55
o T O £ YT O . TURKIO

Fazewell L et b e e . 8,300

eI IIOI i e e e e e e 16,640

AWATTEI ot et oes et e ettt et et st e e ey 11,729

RS | PP L 22RO

I Ty LYo ) | R AP e 1,604}

Woaldford . i e e Ce 4,(K%}

B 7 T .. .2,(124 168

In 1870 eonsiderable work was done at the West Ver-
milion Heights shaft in Vermilion County and through the
early seventies the Grape Creek Coal Compuny :)ponod up
what are now known as the old Grape Creek mines, about
four miles southeast of Danville, midway between Danville
and Westville on the line of the . & 15 1 R R

The Abby shaft No. 2 in 8t Clair County' was sunk in
15‘7'} by the Abby Coal Mining Company. “The depth and vein
is about the same as at the other mine. The Springfickd mine,
slill east of the others, was sunk in 1874, by the Bartlett Coal
C‘ompany, and is now operated by the Sprmghdd Company.
Coal is reached at 160 feel, and the vein is full six feet in
thickness.”

Bennett’s coal mine, two miles west of Lebanon, in St
Clair County, on the Q. and M. Railroad, was opened in 1873
by Jeremiah Bennett, and a five and one-half foot vein was
reached at a depth of 180 feet.

In 1874 the Grundy County deposits which had heen pros-
pected in 1866 were opened up. Upon the completion of the
Chicago and 1linois River Railroad across La Salle County
in 1874 the county began to supply outside markets. Along
the llinois Central railvond in this same year three new com-
panies sunk shafts,? (he Clhieago Conl Company, the Hlinois
Valley Coal Company and {he Kenoska Coal Company,

The Belleville distriet in 8t Clair County in 187D was
the most important mmmg district in the State and an ex-
cellent description of mining conditions there m that vear is
given in the History of East St. Louis by R. A, Tyson, e
says, ““St. Louis obtains its principal supp!\ nf‘ bhitwminous

8y, Ulair County History., MacDuonough,
Coal Regions of America. MacFaclane, 1873
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{'0‘211 from what 1s known in coal regions as the Belleville dis-
triet, in St. Clair County, Hlinois. It is brought to Bast St
Louis by the St. Louis and Hlinois, comunonly known as the
Pittsburg Railroad.  This Railroad is nniy'l'_‘ miles long,
from East St. Louis to Belleville, but it interseets the western
boundry of the coal measures at Centervitle six miles out from
K. St. Louts, and runs six miles throngh the coal field, St
Clair county, contains 400 square miles of eoal, or three-
fourths of the county, embracing all the central and eastern
portions, with a thickness of about 300 feet of the lower and
most productive of the coal measures, embracing five coal
seams, only two of which, however, appear to be of economieal
value at this time.

In 1871 there were transported by this railrowd, from
Belleville, and Centerville to East St. Louis, 361,630 tons, The
last United States census veports the coal production of St
Clair County at 798,810 tons.  This is, therefore, by far the
most productive, and, i that respeet, the most i;npm'tzmt
coal region in 1llinois. The thickest coal seam outerops in the
river and along the western borders of the coal nmeasures in
the southwest portion of the county. The dip is very moder-
ate, not more than five or six feet to the mile, and is in an
easterly direction, or a little north of east, and in consequence
the eoal lies deepest below the surface in the eastern portion
of the country, and crops out to the surface near Fast St
Louis. The Belleville coal seam, No. 6, is the principal one
worked, and it was probably the first ever worked in the
State.  Its natural onterop along the bluffs, in suech close
proximity to St Louis, called attention to its value af an
early dayv. Its general thickness in this county ranges from
five to seven feet, and i has a solid Hhinestone ;-un!'. s that it
ean be worked with safety and in the most economical manner.

This coul is generally quite regularly stratified, and the
two upper lavers, which vary in their aggregate thickness
from 16 to M inches, are mueh the purest in quality. Tt is us-
ually separated from the lower coal, and sold at about three
eents per bushel higher, as a blacksmith coal; thus: heating
coal, six cents; blacksmith coal, nine cents per bushel.
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The main coal seam No. 6 has been opened at many points
about Belleville, and the river biuffs back of the onterop. 1
is reached by twentyv-five shafts, sunk (o the depth of from
50 Lo 150 feet. In Alma shaft the conl was found at a depth
of 170 feet below the snrface, and the seam is seven feet thiek,
It is the same thickness al Mascoutal, at 132 feet deep, and
614 thick at Urbana or Freeburg, and about the same depth
below the surface.

In the southern part of the county the Belleville coal is
opened at many places along its outerop, and retains its full
thickness of about seven feet. Iiverywhere it scems to he
from six to seven feet thick.

1t will he seen that the conl measures underlie all the
highlands in the county of St. Clair, except a narrow belt from
three to five miles wide across the southwest border, and the
tand is also among the most produetive agriendtural Tands in
Southern Hlinois. The analysis of the Belleville conl shows
the following results:

F.oss Catbun

Specihc in W't of Moise Volc in Al Carbon

wravity coking  coke  lurc  matler  coke coal
Casey’s Mines .......... 1.4 398 o2 o4 338 352 5.0 5353
Pleifer's mines.........5293 443 537 8.5 3548 5.2 4.5 57.5
Belleville m............. 1,203 45.0 35,0 5.5 395 0.0 54 3o
Dill & Knapp's m....... 1.340 42.51 57.49 4.43 8.8 M8 139 M8
Churchifl m............1.315 45,40 54.60 6,00 39.40 45,70 RO 532,03
Belcher mL ool 1.290 44.66 56,34 8.10 3556 47.71  H.00 75450

Professor Worthen says that from the analysis, the Belle-
ville conl will compare favorable with the average of bitu-
minous coals from the other loealities either of this or adjoin-
ing States,

Chenp Conl in Fast St Louis,

Conl is cheaper in Fast St Lonis by the coxt of transpor
tation neross the Mississippi, 1t is brought in wagons aud
ears on a down grade, six or eight miles from the outerop
the bluffs to Fast St. Louis. The process at the mines is as
follows:

After the eoal is mined the ears are drawn horizontally
up grade into the mine by 2 mule, The mule is detached; the
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cars filled, started out of the mine by hand, and earried down
grade by their own weight to a trestle at the entrance.  Here
they are dumped. Coal cars receive the falling coal. These
are standing ready to receive it. When full the coal train
starts and moves a considerable distance down grade, unaided.
Engines are then attached, which eomplete the transportation
to Fast St. Louis,

Coal can be delivered to any part of East 3t. Louis on
railrond track or switches at six cents per bushel

Therve are 80 1bs, in a bushel; 2000 1bs. in a ton, There are
as many bushels in a ton as equal the number of times which
2,000 Ihs, contain eighty 1bsy equals 25 bushels; 23 x .06 equals
$?.50 per ton, far cheaper than cord wood in the forest re-
gions. It can he delivered to the manufacturing establish-
ments of Fast St. Louis at from one-thind to one-half loss
than it can be delivered west of the river.

Tracks can be run from almost any road to any furnace
door. Conl can be contracted for by the vear, and thus this
great want be conveniently and cheaply met,

FEnough coal to last for ages
All this cozllvls ut'.uus_v aceess by rail on a down grade to
the very doors of the furnaees of the Kast St. Louis manufae-
tories, costing but $1.60 per ton delivered.”
e " . . .
I'he duu!c-)_;-)ment of the industry to the proportions it had
reached by 1875 had not been unaccompanied by labor dis-
putes nor by periods of depression and ruinous competition.

Tyson appends the following extract from the Belleville
Democrat of August, 1875

“*Cloal mining in detail--hy o miner

Appended is a document which appeared in the Belleville
Demoerat, during August, 1875, whieh ix of interest to coul
producers and consumers. It will be seon that an inumaterial
advance of a cent per hushel in price is asked by this union:

Platform amd Constitution of the l{vurguniz;ul Miners of
St. Clair and Adjoining Counties,

ResoLven, 1st. That we demand three cents per bush-
el for mining, and will take no less.
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o, That we hiave fair and just railroad weight, and are
paid twice a month—upon the Hth and 20th of euell month.

rd. That no coal shall have a sereen {o execed one inch
between the bars of =aid sereens,

Jth, That we will not mine coal for any cond mining com-
pany that will sell coal for less thau seven and one-half” cents
per bushel in the coal yard on this side of the viver, and eight
and three-quarter cents in the yard on the Missouri side, and
cleven cents per hushel when delivered in or with wagons.

Ath,  That we will not e any conl for any conl oper-
ators who will sell coal to another operator when his miners
are on a strike, when the same is made a known fact.

We have given the above reselutions due consideration,
and do not see in them anything that is of an extortionate or
tyrannical charaeter. 1t is a known faet that less than three
conts is not o living price for mining coad, though we will ad-
mit that three cents is more than we have iad Tor the last
nine months; but in viewing our condition we also know that
woe have been going in debt all the time, and many of s enunot
sot out of debt in the next twelve months; even at three eents
and steady work.  As for steady work, we know that we
cannot all get it and let me say, right here, that 1f the gro-
cery men and butchers were to stop giving us credity we would
be starving or else stealing for a living, These staloments
are faets. This being the ease, most assuredly we are entitied
to a fair price for our lnbor. The 2d, 3d, 4th and Hth of our
resolutions are to profect the three cents for mining,  Past
experience has taught us than when the warm season comes
there is not work for us all. "Then we forget our brother conl
miner, and only think of self. Then in order {o get steady
work we come down on the price. Some coal hoss will say to
the miners that are working for him, *Bovs, there is a con-
tract to be fet, and if you miners will take two and three-gquar.
tors, or two and a half eents per bushel, and say nothing ahout
it, T enn get that eontraet, and you will have steady wark.” The
answer will be, “all right; go ahead and get the contract.” The
contract is then taken at a reduced priee that will not allow
three cents for mining. Then go and ask these men how it is
and they will reply, ‘T don’t know; we are getting district
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prices.” That is the beginning of the reduction of price, and
the downfall of our Unton. Now, 1 claim that a uniform price
in the market will show every one of us that the coal is sold
for a price that is not too high for the consumer, and will give
the miners three cents for mining.  But when sales are being
made every day that show clearly to other coal operators that
they cannot sell so low and save themselves, it will naturally
be supposed that the miners are mining cheaper, and gener-
ally they are right; so there comes strife and contention with
the coal operators, and also with the miners that are at work
at some other mine. They cannot see how it is that such a
coal operator can make anything on that contract. 1f he
does, he is bound to cheat his men in some way. The fact of
the case s, his miners have told him what to bid, or at least
they told him what they would do—how much cheaper they
would mine if they could get steady work. So the contract is
taken at such low figures that no other coal operator can sell
coal at the same price without losing moneyv, If he does not
sell at the same price he will lose his trade. 8o he begins to
grumble with his miners, stating that there is something
wrong. By this time there is another contract to let. They
then go for it at the least price—perhaps a half-dozen bids in,
with an understanding with the men that they will mine under
price if they get the contract.  When the bids are opened they
find that their black bids are nowhere hy the side of some
other black bids. After they and their biack bids are de-
feated, then their miners eurse and fume and swear that they
can dig conl as cheap as any blacklegs that ever lived, so down
goes the price For mining and down goes the price in market,
When we look fairly into the conl business we perecive that
the whole cause of the price coming down is through the
miners and operators, not through the consumer.  That taken
for & fnet, we can safely say if we fail to got a living out of
the trade, it is our own fault. The consumers must have coal,
and will pay a living price for it if we will demand it, but we
must not demand it, we must not demand an unreasonable
price. 'We must at all times take into consideration the con-
dition of the country finanecially, and base our demands in pro-
portion. Now, three cents is a very low price for mining this
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conl, and seven and a half in the yard is chieap on this
side of the river. Eight and three fourths is cheap on the
Missourt side in the vard, and eleven cents delivered s

Ceqgually cheap. 1For proof:

Three cents for mining. ..o 0 o o i}
Two and o half cents for freight. ..o o0 o0 2L,
One half cent forrovalty. ... ... oo Vs
One and a half cont for hoisting and margin. ..o 114
In the yard on this side. . ... ... oo T
Hhippi;]g geross the bridge. ... oo 114
in the vard on the Missouri side........... S B
Three and a half eents for hauling and delivering N
this side of the river. ... . ... oot 7 l,i_.
Hauling from river..... ... oo .31;,;_.
Deliver hy Wogon. ..., oo 11

The prosperity of Kast St. Louis was ".("mmf].t:"d 1r‘c‘n' by
the number of railroads radiating from it in 1875, Tyson
gives the following list: . '

ist. The Hlinois and St. Louis Conl Road. First built
of wooden rails, in 1837, hy Kx-Gov., Reynolds mn’.'mhi:r.\',
from here, six miles, to the eoal bluffs, and nxtuml.od six mitles
further to Belleville, in 1870. Horse power was first used.

ond.  Ohio and Mississippt Railroad. Ground broke in
1852, Terminated here, June, 1857,

3rd. Perre Haute, Alton and St Louis Ratlroad, now
known as the Indianapolis and St, Lonis Railvoad,

$th. Tlinoistown and Beleville Railroad, now !{um\'n ns
the Cairo Short Line, "This rond now runs {o Dugnoin, on the
Minois Central, and connects there for Cairo,

5th,  The Chicago, Alton and St, Lounis Hailrond., It
first termini were at Chieago and Alton, .

6th.  The St. Louls, Vandalin and Terre Huute Railroad,
now known as the Vandalia Line,

7th. The Decatur and Iast St Louis Railroad, now
owned by and known as the Toledo, Wabash and Western.
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Sth. The Rockford, Rock Island, and St, Louis Railroad,
This Road comes in from Alton Junetion, on the track of the
Vandalia line,

9th. St. Louis and Southeastern, which has several
branches,

10th. The American Bottom Iime, Marble and Coal
Company, now known as the Fast St. Louis and Carondelet
Railway. It has a branch running to Falling Springs.

11th, Cairo and St. Louis Railroad, This Company
commenced running on the 15th of September, 1873, to
Mel.eansboro, 11, 90 miles; there tapping the celebrated Big
Muddy coal fields—which coal is the best for smelting pur-
poses in the United States, The company soon formed a
contract to transport coal for three years to supply the South
St. Lonis furnaces with fuel. For the year ending May 31,
1875, its gross receipts were $267,884.94. Operating expenses
were about GO per cent of receipts. During the same year
(ending May 31) the coal traflic ran very light, owing to the
elosing of most of the furnaces at St. Louis,”’

Tn 1880 the production of coal in Illinois amounted to
six million tous produced by counties as follows:

Counties Tons Countics Tons
Brown ............ 400 Marshall ... .. ... 5,450
Bureaus .._......... 65,800 Menard ... ....... 61,120
Clinton ............ 40,000 Mercer ... ... 79,531
Coles ... ......... 320 Montgomery ....... 42.400
Fulton ............. 336,171 Morgan ............ 13,500
Gallatin ..., ... . 80400 Peorta ............. 273,640
Greene .. ... .. ..., 3260 Perry ... 222,180
Gruady . ........... 183,812 Randolph .......... 69,958
Henry o000 155,605 Rock Istand ........ 237,589
Jackson ... ... .. ... 64412 Saline ............. 2,320
5.’upcr ............. 24 Sungamon ... 427,619

EESCY L .iiiiie.. e 2,300 Schuyler ........... 5115
Jobnsen ... L 27,000 Scott ............. 5,700
Kankakee ....... .. 1,000 Shetby ... . ... . 6,504
Rnoox .............. 26,462 Stark ... 22,143
LaSalle ... ..., 716,487 Saint Clair . _....... 956,265
Logan ............. 60,000 Tazewell ........... 61,348
livingston ......... 1182 Vermilion ... ...... 228850
Macoupin .......... 247,284 - Warren ............. 15,467
McDonough ..., 82304 Washington . ....... 4,000
Melean ... ..., 63,000 Wit o 611,311
Madison ........... 273807 Williamson . ...

Marion ........ e 39943 Wood{ord

{
HISTORY 4

{1 1851 the First Biennial Report of the DBureauw of Laboy
Statisties was published whicl contained a yeport on {he ct?ul
mines of the State. The history of Hlinois mining from 1881
is available in the reports of the Bureau aud in the subse-
quent Reports of the State Mining Board,



DIVISION OF THE STATE INTO
DISTRICTS

The Hinois Coal Mining Investigations preparatory to
its study of mining conditions in Hmois divided the State into
cight distriets as shown in tig. 6, on & basis of geographical
location and physical and geological conditions,  The boun-
daries of these distriets were so chosen that all the wines o o
distriet work under simitar conditions.

One hundred typieal mines were chiosen for examination,
distributed among the districts proportionately to their inm-
portance and in aceordance with the variations of mining
methods in the mines of each distriet, Three of the mines
thus chosen were dropped from the st for vartous reasons,
but the remaining 97 were examined in great detail. The en-
gineers who made this detailed study were S, 00 Andros, .
M. Young, J. J. Rutledge and R. Y, Williams. Based upon
this field examination and a great volume of subsequent corre-
spondence with mining men in the State a detailed report of
mining practice in cach distriet has been published. Complete
details of the organization of the staff and of the methods
of collecting data can be found in Bulletin 1, “A Preliminavy
Report on Organization and Method,”!

The averages in the tables in this bhulletin based upon the
97 mines examined compared with similar averages for all
the mines of fhe State as given in the Coal Reports of the
State Mining Board show that the 97 mines examined are
really typical of the mineg of the State and that conclusions
based upon the data gatherced at the chosen mines apply to
the State as a whole.
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Table 2 gives the distrieting of the State by counties,

Tasry 2--Districts into which the State has been divided for

Coal oweamn

Investigataone

district

it 2
i 1 and 2

\'4 3

VE 6 (Fast ul-'
Duquaein antt-
cline}

VID 6 (West of
“Puguoin antis
: cline)

VIiT 6 oand 7
P runille)

Method of mining

{ongwall

Room-and-pitlar

Room-and-piltar

Koom-and-pillar

Room-and-pillar

Room-and-pitlar

Room-and-pillar

Roome-and-pillar

the purpose of incestiqution

Countics

Burcau, Grundy, lasSalle,
Marshall, Putnam, Wil
Woodford ... ... .........
Jackson ... L

CBrown, Calboun, Cass, Ful-
‘ton, Greene, Hancock, Henry,
Jersey, Knox, McDonough,
Mercer, Maorgan, Rock s
land, Schuyler, Scott, War-
| U
Cass, {3eWite, Fulton, Kuox,
Logan, Macon, Mason, M-
Lean, Menard, Peorin, Sane-
amon,  Schuyler,  Tazewell,

MWoodford Lol
Cadlatin, Saline ... ...

Franklin, Jackson, Perry,
Willtamson

Rond, Christian, {Huton, Mae

voupin, . Madison, Muarion,
‘Montgomery, Moultrie, I'er-
.7y, Randelph, Sangumon,
‘Shelby, St Clair, Washing-
ton

*mines examined

Investigations
;. numbers

1 to

12 1o

17 10

25 1o

43 to

M oto

it

16

o0
07

For convenience in reference an alphabetical arrange-

MyIsIioN o

THE STATE

ment by counties is given in Table 3.

These distriets do not contain quite all the mines operat-
ing in Illnois beeause there are a few which do not fall into
the arrangement sueh as the Assmmption mine, 1004 fect deep,
operating in Seam 1 at Assumption in Christinn County and
a few small room-and-pillar mines in Sean 2 in the tongwall
From the mines included in the eight distriets of the
Coal Mining Investigations, however, there is produced 983
per cent of the fonmage of the State and 97.6 per cont of all
the employees in coal mines in ilinois work in these distriets,

field.

INTO IHSTRICTS

a3

TasLe 3.—dlphabetical arrangement by counties

County

Hond
Brown
Buresu
Calhoun
Cass
Christian
Clinton
Fedgar
Franklin
Fulton
Gallatin
Greene
Grundy
Hancock
Henry
Jackson
Jersey
Knox
LaSalle
Logan
Macon
Muason
Mucoupin
Madisan
Marion

Table 4 gives for the vear ended June 30, 1912, gen.
eral duta by distriets comparing the general conditions in eneh
district. Later statisties are available bhut those for the year
ended June 30, 1912, have heen used in order {o make this re-

Coal seam District
O V1l
i,2 111
2 1
1,2 1H
1,23 111V
6 Vil
6 Vi
6,7 Vill
6 VIt
1,2.5 11, 1V
5 v
1,2 111
2 I
1,2 HI
1,2 11
2,6 11, VI
1.2 HI
5 1Y
2 1

5 v

5 v
5 v
6 VIl
6 Vil
6 Vi

County

iMarshall
iMcDonoungh
‘ Melean
‘Nenard
Mercer

Montpomery

Aoultrie
Peorin
iPerry
Putnam
Jandolph
Rack Teland
St Clair
1Saline
Sangamon
Schayler
Scott
Shelby
Tazewell
Vermilion
Wiirren
Washington
Will
Willlimnson
Woudford

Cod seam

— gy

=

Ve RN FNEX T, o NY A R Nl N e R F Re e UEFTRTI] (V) O

—

T

n

IHstrict

!

Il

v

Y

111
Vil
VI
IV

VE VI
I

VI
83
VIt
v

v, VI
LIV
1984
VII
1Y
VI
1H
VIt

I

V'l
LIV

port comformable with the previous reports of this series,
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Comparative percentages by districts'
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Vit

vl
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w
X
-
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Totals for .

Vi

N
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the Statc

MINING

o°c
Coan

391

20.9

7.2
4.1

14.8

0.9 .

0.9
0.3
0.9

9

57,514,240

Production, tons. .

8.7

terrrarErssraTara e

—
o

32.4

i

18.(7

Jr.2

1.9
1.4

1.3

14.7
19.1

1313448

Kegs of powder used in blasting coal. ...

Total no. employees.

L+
vy

—
s -
o

6.1
6.5

16.1
15.8

ol

79411
12,765,760

.

No. days work performed . ... ... .. ...

INVESTIGATIONS

-y
-

No. surface employees..................

(Yo

16.2

13

0.9

No. underground employees............

18.8 36.3

5.1
15.5

0.8

0.8
0.0
1.0
0.8

15.9

53318

Average no. face workers (miners, load-
ers, machine men)3s................

0.

34.4

8.3

©3

6.7
.5

180

800

fatal acadents ... ... . ... ...

¥

No.

8.1

4.4

T~

0.

No. non-fatal aceidents................

16.7 | 354

9.5

5.1

1.0

21.2

Total no. accidents.........

-

" For the year ended June 30, 1922

t 326,825 pounds of permissible caplosives also used,

¥ Shipping mines only.

-

DIVISION OF THE STATE INTO DINTRICTS W)

A comparison of the production in 1912 and 1914 indi.
cates that since 1912 there has been no nmtferml :-'hung.{: in the
general conditions upon which the comparisons in this bulle-
tin are based.
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DESCRIPTION OF COAL SEAMS =" ; L i i
The chemieal composition and calorific value of the coal _ e g e e .,; fo :M £ 231 'g;;.u
from the seams worked in the eight distriets are given in g 22;%531%% g%:i’f: "‘:;E 1‘_‘_""}_ et g‘:;:?{%
Tuble 5. iR SRES SR{ER R En s s e
The following brief deseription of seams is intended to ' . ', ' ; : e:
cover only those geologieal conditions which affect mmmg 5 wlgslam e ine gnine 59 BR s
practice. The detailed geology of Pistriet T is given in Bul- S e l_:._ din mded leder Tmied Ll Lof e ried feied
Ietin 10, Ilinois Coal Mining Investigations, Coal Resoureces W G § i : ; ‘ 1
of Distriet 1 (Longwall), by . H. Cady and that of Distriet 3 ‘; ; ; :
VII in Bulletin 11, Ilinois Coal Mining Investigations, Coal =z v lng e o 1,,,3 22 s o
Resources of Distriet VII, by F. 1. Kay. Reports on the A U I DR RN P P o= o
geology of the other distriets will be made in similar bulle- = P < - o i | '
ting which will be published in the future. References to other LT ‘ | :
publieations on the general geology of the 1llinois conl fields S (= e L o hpes e 10
. . arvs Lo . S L% SIS IRT ¥R (RF NG [ERIRE wI R
are inchided in the bibliography appended to this bulletin, e T BE S S e oo inT (e g e gy 18T
In this description the coal seams are numbered accord- RN Rt KSR KA R R I A 1 '
ing to the correlation of the State (ieologieal Survey. § £ ; i S
DISTRICT I, SFAM 2 § Al Er 2% Re e SN RS IS8 IER 18N i%’tgg_ i??S ‘
€ 7] EH TR ST a0 T G DA Dot :
Seam 2 in Distriet 1 varies in thickness from 2 feet, 8 g 1k SHERA ‘f'gr'}’ 8§ B 83 4 R 152:;
inches to 4 feet, averaging 3 feet, 2 inches. S |ef : , ! : : |
The chief physical characteristic is the fine lamination ; EE ¢ o 'f-!ﬁ x:i?:‘s . c-zi‘ i:-;’nfi . Z“, . ._; - '& .
of alternately brlght and dull coal. On account of these lam- ClET (S8 100 el nE ma o8 o el iaE e
inations the luster is not so pronounced as that of the coal o S AR M | ' |
from the No. 6§ seam; but this aspeect is not due to impurities. ” S i ‘ ‘
The persistent dirt and sulphur bands of No. 6 are absent, Z i : i
but in places are thin bands of fat or lenticular pyrites. - g% R B N TR P S T U F A P e =
There i3, however, no regularity in the distribution at any 5 : 1 r i 1
horizon of the layers of pyrites or of the local bands of pyri- ? ; ‘ : : :
tous mother coal and dirt bands. The thickness of these : : ! : i =‘
various layers of impurities varies from 14 inch to 4 inches. g SV FORE N VU SN VO
The La Salle anticline which runs in a general northwest- 5 o _N ; | i i E
southeast direction divides the distriet into two fields with | 1 I T N
slightly different physical conditions: the Wilmington on the - : R
: T \Complete chemical data apen the 97 mines sampled will be found in Pualletin 3. k7 i"“" = ’: é"/ i‘/ —: :: !: |'
;I:Iv"ud: Coa t; Mining Toeestigations, A Chemical Study of Hlinois Coals, by Prof. S W, g S 1"’ ; %' 5/ !: %
56 - | I

' Analyses made by I M, Lindgren under Jirection of Prof. &, W. Parr.
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cast and the La Salle, locally ealled the Third Vein field, on the
west. The coal lies at greater depth on the-west of the anti-
cline where it has 350 to 550 feet of cover.

The timnediate roof in the Wilmington field is usually a
smooth grav shale, called **soapstone” by the miners. in
places sandstone forms the roof material and eauses difficuity
in brushing. In the La Salle field the roof is generally a gray
shale, free from grit but containing small flattened nodules of
ironstone which make difficult the manufacture of brick from
the roof material.

Near the anticline the immediate roof is in souie portions
a gray, caleareous shale, called *‘soapstone’’; in others, a
black, earbonaceous shale. The black shale is generally lam-
inated and commonly ineludes ““niggerheads’ of pyritous ma-
terial. It ix harder than the gray shale.

In the Wilmington field a dark-grav fireclay generally
lies direetly under the coal and varies in thickness from a few
inches to several feet. The elay heaves badly under pressure
when wet.  In some localities ironstone halls and root remains
have been found unbedded in the elay. In the La Salle fiekd
the coal is generally underlain by fireclay, but in parts of
some mines a hard sandstone lies direetly beneath the coal.

jenerally bed No. 2 in this district lies nearly flat or is
slightly rolling, but on the La Salle antieline it dips as much
as 51 degrees,

DISTRICT [1, SKAM 2

Bed 2 in Jackson County has only a shallow cover, the
conl lying at depths varying from 25 to 160 feet, A charae-
teristic feature of the bed is ity division into two benehes by
a gray laminated shale band varying in thickness from 14-
inch to 36 feet. Where this parting is thick the lower beuch
has sometimes been called, erroneously, seam 1. The bottom
bench varies in thickness from 314 to 4 feet, averaging 33;
feet. The top bench averages 2 feet,

The bed contains few nodular concretions of iron pyrites,

but has a layer of bone 2 to 3 inches thick, generally next

BESCRIPTION OF ¢OAL, SEAMS o

to the floor, This floor in most places is sundstone, bul i
sections is shale or fireclay. The coal shows a pronounced
cleavage, northeast to southwest.

Where the parting is thin and the two henches are
united, the roof over the coal is a hard gray shale, buf where
the parting is thick and only the lower beneh is worked the
parting hecomes the roof.  Where this parting is a light gray
shale it is easy to support; where it is dark coloved it slakes
much on exposure to the air.

Numerous small faults oceur in all mines and horses,
usually of a hard dark gray micaceous sandstone, are found in
the vicinity of the faults.

The presenee in places of o guicksand deposit about
thirty feet below the surface hax a marked cifeet on surface
subsidence after roof.caves.

Reference to "Fable H shows the superiority of the coal
in District 11, [t has less volatile matter, more fixed carbon,
less ash and mwoisture, and a higher ealorific value than the
coal of any other distriet,

DISTRICT TH, SEAM 1—SKEAM 2

Searm 1 in the mines examined lies at depths varying
from 40 to 213 feet. The topography of the surface in many
places is rolling, with hills about 150 feet high near Mather-
ville. The scam averages 4 feet in thickness and is broken
in places by small faults, slips, clay veins, and rolls. The
coal has weak vertien! eleavage, dull luster, ind bhanded text-
ure.  On cleavage faces thick plates of ealeite and iron py-
rites are deposited.  Near Ellisville sulphur bands 2 1o 6
inches thick and in places 50 feet long arve found nt various
horizons. A poorly developed parting divides the hed into
two benehes, the upper of which is in most places ahout 2 feet
thick.

The immediate roof in the northwestern part of the dis-
trict is a hard black shale that is easy {o support. In the
southern part of the dis{rief in places o bituminous ealear-
eous shale, 2 to H inches thick, lies immediately over the coal.
This shale, ealled clod, is hard when first exposed hut after
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exposure to the air becomes soft and falls.  ‘I'hroughout the
district the cap rock is limestone. In limited areas where
the shale 1s missing this Hinestone i3 the immediate roof over
the coal.  Above the cap rock is a dense, fine-grained non-
erystalline limestone focally called **blue rock.”’

Below seam 1 in places there is an irruguhu' band of hard
bone, 3 to 6 inches thick. The Hoor proper is a light gray
micaceous fireclay which contains plant stemns and roots.
This clay heaves badly when wet aud in places swells enough
to fill the entry. In parts of some mines a carbonaceous
shale lies between the fireelay tloor and the con! and in other
parts, sandstone. These casual deposits are called **false
bottoms.”’

Seam 2 ovaries in thickness from 1 foot, 10 inches to 4
feet and averages 245 feet.  The seam has a slight east dip
for the distriet.  The coal has a weak cleavage and dull lus-
ter, is finely laminated and has munerous bands of mother
coal and dirt, none of which is continuous, A band of mother
coal and iron pyrites persists throughout the seam at a dis-
tance of 14 inches from the roof.

The imnediate roof is a calearcous shale known loeally
as soapstone. It is regular and smooth and contains fossil
leaves in places.

The floor is a soft gray fireclay which contains nodular
concretions of iron pyrites ealled ““sulphur balls.”’

DISTRICT IV, SEAM

The topography of the surface in Distriet [V is flat in
some areas, and rolling, with hills as high as 300 feet in
others. No. § coal outerops in Peorin, fulton, and Knox
Counties but lies at depths of 300 to 600 feet in Macon
County, 400 feet in Meliean, and 260 to 300 feet in Logan.

The average thickness of the conl is 4 feet, % inches as
reported in the Thirty-first Annual Coal Report of [Hinois
from 240 mines. The seam has a uniform appearance from
top to bottom and the coal is hard and massive. It shows
fine laminations with knife-edge mother conl partings. 1In
some places there are discontinuous bands of pyrites near

DESCRIPTION 0OF COAL SEAMS ]

the middle of the seam.  The seam lneks the bhue-hawd ehar-
acteristic of No. 6. Udden states that, < in the mines near
cast Peoria and at Kdwards the coal runs out against the
drift in several of the entries.  Miners recognize that these
defects in the coal are due to eroston and they speak of the
drift as *wash.” The drift generally consists of sand or siit,
which in some places has been found to contain embedded
trunks of trees and other vegetation.  Fxpertence has shown
that the surface of the bhedrock does not always conform to
the present topography of the land and operators are careful
to avoid unprofitable explorations of places where *wash’
has been encountered®

The immediate roof is a black shieety shale foeally ealled
slate.  This shale varies in thickness from a few inches to
30 feet and in places contains “‘niggerhends’’ of iron pyrites,
In many mines between the coal and the shale there is in
places a laver of iron pyrites two or threc inches thick,
Where this layer is present the shale is protected from the
air and stays upt where it is not present the shale falls hadly
and in places ecaves to a height of 35 feet.

The cap rock in most mines is Hinestone hut in a few isa
fine-grained micaceous sandstone.  In some places the shale
of the immediate roof is absent and the cap rock comes in
contact with the coal. ““When the limestone is disseminated
and mingled with the shale the roof is soff and weathers
quickly owing perhaps to the presence of mareasite® It is
then called clod and the niggerheads are iron carbonate.

From the viewpoint of the miner the chiet characteristic
of the distriet is the great number of clay veins extending
through the conl and the roof shale erossing their hedding
plans.  Fig, 7 shows a typieal elay vein. These clay veins
are fissures which have heen filled with o hard lght-gray
clay,  Besides clay veins the physieal features whieh nifect
mining are small faults, slips, and rolls.  In ¢ne mine where
the shale of the immedinte roof is absent the sandstone has

cut out the coal for 150 feet along an entry.

Mautictin “b”!mml Geological Survey, Coal Resourcer of [Hiiois, DeWolf,

el 506, U. . 8., Geclogy and Mineral Resources of 1he Peorla Quadrangle,
1Yinois, Udden,
3Udden, op. cit,
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The conl in this distriet in many places sticks to the roof
and is separated from it with difficulty.  In one mine about
an inch of coul is left up to protect tie roof shale from the
maoisture of the air.

Fro. 7. Typical clay vein in Distriet IV

The floor in most places is a dark gray fireelay which
heaves badly when wet. At one mine the floor is n hlue fire-
clay containing nodular econeretions of iron pyrites.

MISTRICT V, SEAM 5
Seam D in Saline and Gallatin Counties Hes at a depth
of ‘2&} to 40 feet, being neaver the surface along the southern
portion. The seam varies in thickness from 4 to 8 feet, aver-
aging 5% feet in Saline County and 4 feet in Gallatin County.

DESCREPTION  OF oML SEAA- G4

The roof of No, d in this distriet is o shale varyving in
color from light gray to black, and loeally may be laminated
and interbedded with bone and stringers of conl for a distanee
of 3 feet above the seam, The roof usually contains also
imany conerctions of iron pyrites ealled “niggorheads®™,
These have more eobesion with the rest of the roof material
than do the nigeerheads 1o the Danville distriet,

The floor s fireelay which in places contains mueh sand
and heaves badly when wet, The hed does not Tie as fal as
the unfaulted Nao, 6, but contains many hills and rolls ecansing

Fig. 8. bgneons dike in coal in Distoct V

wrades as high as 15 per cent in the entries of some mines,
The conl is not pinched out at these hill: but follows their
contours with undiminished thickness,

The distriet is characterized by the presence of an
igrneous intrusion identified by Albert Jolhansen, formerly of
the U. 8. Geologieal Survey, as mien-peridotite.  This dike
in some places penetrates and has its apex in the coal, as
shown in fig. 8; in others it extends on through the bed into
the overlving strata. The dike varies in thickness at the
coal horizon from a few inches to many feet, and ean he
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traced lineally for several miles.  Considerable gas and
water ure generally found in the vieinity of the intruston.

DISTRICT VI, SEAM 6

Seam 6 is deseribed as follows by F. W. Shaw and T. .
Savage in Folio No. 185, UL 8, Geologieal Survey:

*The bed is uniformiy thick, ranging from 715 to 14 feet
and averaging 9 feet d inchies in 130 borings.  The coal is
shining black, commonly banded, and on close inspeetion
appears laminated with alternating bright and dull lines. A
‘blue band’ or dirt band, found almost everywhere 18 to 30
inches nhove the floor, generally eonsists of bone or shaly
conl or of gray shale. Tts thickness varies from one-half to
214 ineches, with an average of 133 inches.

“ A clean persistent parting of mother coal lies 14 to 24
inches below the top of the bed, and a second parting gener-
ally appears 5 to 8 inches lower down.  Above the upper
parting the coal is in layvers 3 to 6 inches thick, with partings
of mother conl hetween them,  loeal lenses of mother coal,
6§ inches to 5 feet in length and 1 inch to 4 inches thiek, are
common in the upper third of the bed. Small pyrite lenses
and streaks of bone, varving from a few inches to a foot or
more in length and from one-fourth inch to 1 inch in thick-
ness, are found here and there in the middle portion of the
bed, a short distance above the *blue band.” In the middle
and lower parts of the bed the lamination is less distinet but
the bedding s still evident,

“Above the coal there is a bed of gray, impure shale,
15 to 110 feet thick, the lower part of which generally con.
tains a great number of plant impressions.  This shale doees
not stand well when the coal is removed, and for this reason
the 18 to 30 (60)" inch zone of conl above the chareoal parting
is usnally left for a roof until the rooms are mined out, after
which it may be taken down. The clay beneath the coal is
hard and generally thin, ranging in thickness from ¢ inches
to 8 feet. It is generally underlain by a limestone. Some
rock rolls occur at the top, the larger ones extending down
into the coal 2 to 3 feet.”’

SAuthor,

DESCRIPTION OF COAL SEAMS 6D

In addition to the structural features mentioned above,
faults of considerable magnitude for [hnois hnve been dis-
covered in mining.  One block fault in which the bloek has
dropped H0 feet has heen recorded by 190 1 Kay of the State
ticological Survey.

In a few mines where eleat in the cond is developed the
roof is joinfed and can be easily supported only in rooms
driven east and west.

In some mines there are small areas i which the eap
rock is Iacking. I the coal 1s removed under these areas the
roof caves in filling the entries with clay nnd snnd and enus-
ing surface suhsidence.

DISTRICT VI SEAM 6

Tn Distriet VIT the No. 6 conl does ned have the bright
luster of the No. 6 coal {o the cast of the Duquein anticline,
The thickness varies from 214 to 14 feet, averaging 7 feet,
The seam is characterized by its numerous dirt and sulphur
hands of which the most persistent throughount the distriet
is the “hlue band”’ of hard dark grav or hlack shale from 1-
meh to 4 inches thick situated in places 6 inches above the
floor but at an average height of 18 inches,  Bands of pyrites
from 14-inch to 4 inches thick arve located at varving heights
in the bed; in places are other hands of fmpurities ealled hy
the miner ““steel hand”’, *“nine-inch band’’, or <dirt hand??,
according to their hardness and loeation. There is na well-
defined parting plane in the coal abont 18 inches from the
roof.  The upper benceh or *‘top eoal” is Lot where the roof
is black shale and where the conl is 7 feet thiek or over. The
roof is either a non-ealearcous hlack shale, a enleareous gray
shale ealled loeally whitetop or soapstone, an unconsolidatoed
dark-gray or binck shiale ealled elod made up of feagments of
varying size and hardness and extremely diffienlt to support,
or a hard gray limestone called ““rock top.”" A poorly
defined cleat or eleavage in the eoal may be seen in some
places.
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DISTRICT VHIE SEAM 6--5SEAM 7

In Distriet VI seaws 6 and 7 are mined. o hoth seams
there are numerous rolls of rool and floor called **fankts" or
“hovsebacks™ by the miners. 1o many eases the roll entirely
displaces the coanl.

Seas 6 averages 6 feet in thickness,  ts chief charae-
teristic in the presence of a bhlue-band which divides it into
upper and lower benchies.  This blue-band varies from soft
dust to hard gray shale and oecurs about 2 feet above the
floor. In addition to this blue-band there ave several shale
and sulphur-bands of variable horizontal and vertical extent,

The roof over coal No, 6 is variable,  Near Danvilte the
tmediate roofl is a gravish black shale about 6 feet thiek,
This shale, Ivinge between the conl and the vap-rock of dark
pray nodular lmestone makes an easily supported roof.  In
the vieinity of Westville and Georgetown, the immediate roof
is usnally a gray shale which shows no distinet bedding, has
little eohesion, falls in conchoidal masses, and is extremely
difficult to support.  Further, stringers of coal extend from
the seam proper into the roof material and render the roof
mnore diflicult of support,  In isolated eases there are 3 to 4
inches of black shale between the coal and the gray shale
which forms the cap rock, Wherever this black shale is
broken, air and motsture disintegrate the gray shale eap-rock
and the roof becomes insupportable.

In all parts of the Danville district the floor ix a soft
fireclay,

Seay 7 variesin thickness from 215 to HLs feet and aver-
ages D feet, The conl has two benches separated by a elay-
bhand 1 ineh thick, which persists through the bhed from 6 to 8
inehes abhove the floor, The twe henches present no groat
difference in appearance or in physieat character except lo-
eally where the top beneh ix harder and has o brighter fuster,
The No. 7 seam generally has stightly more impurities than
the No. 6 seam, higher volatile matter, lower fixed carbon,
and higher sulphur content ax shown by Table 3. The bands
of pyrites ovceur persistently at a height of 20 to 26 inches
above the floor and **sulphur halls’’ or nedular coneretions

THESURTPTION OF COAL SEAM= (7

of pyritex are present in sueh quantity as to make profitable
thetr =eparvation from the coal by hand picking in the mine
and by a further separation on the swrface in rotating evlin.
doers. .



MINING PRACTICE

The earliest mining in Hlinois consisted in gophering in
auterops in the river bluffs or in stripping the shallow over-
burden from seams lying near the surface. The coal thus
obtained was used by blacksmiths and to a linited extent for
domestic purposes.  The demand for coal for industrial pur-
poses developed rapidly after 1850 and the profit in coal win-
ing led to the opening of mines requiring slopes and shafts
and to the extension of the earlier drift mines further under
cover. The mines opened previous to 1870 were shallow and
a crude room-and-pillar system of mining was developed with
the relation between room and pillar widths determined
largely by trial and failure. The operators of the period
from 1870 to 1890 were usually men of small means but having
chosen those portions of the seams most easily worked could
mine profitably even with erude methods because the market
for conl oceasioned by the marvelous industrial growth of
1ilinois and by the increasing population readily absorbed the
production at a comparatively high price. These shallow
mines were cheaply opened and by 1900 there were over 900
mines in the State. The change in the number and size of the
mines in the State is shown by Table 6.

About 1890 the deep and thick No, 6 seam of southern
Iiinois began to be worked and the mines in this seam opened
sinee that time, and espeeially since 1900, were designed for
large production, and required s greater initial outlay of
capital and greater teehnical skill in development, T'he need
of an immediate return on this eapital investment, however,
prevented the projection of a retreating mining system ealling
for several years of develpoment work before a large tonnage
could be produced but an improvement was made on the earl-
ier system.  Many of these new mines were projected on the
pane!l system but the ecoal is gained almost entirely on the
advance and the unsuitable dimensions of rooms and pillars
of the older mines usually have been retained.

There are at the present time in Ilinois five types of coal
mines: 1, the small **country-bank” or *‘local mine’’ with a

(68)

MINING PRACTICE 64

TasLe G—Number of mines of specified annual fonnage

1883-1914*
Eader 1,600 and 10,000 and !.5‘!.0“0 arpd :!.00_(1 W and 200,000
Year {000 s under under | unider L upder T amnl Varal
D ons 10,000 P 50,000 S100,000 | 2un.u0) Gvel - tines
Yo Mo tens T _

1883 2K 23 133 39 i) 15 639
1884 202 273 148 - 38 16 B 741
1885 286 290 143 40 13 O 778
1886 316 0 20 133 44 1 3 780
1887 300 278 . M1 A2 8 2 #01
1888 327 272 00 181 47 0 5 22
1889 21 316 139 55 , 20 3 854
1RO0 3us 3ol ¢ 15§ X I X1 4 936
1891 . 402 20 161 52 37 6 91H
1842 : Jaz 239 151 65 : B 6 ‘ 839
1893 282 232 0 140 5 W7 32 788
1894 32 252 - 161 0l REl 0 836
195 319 276 145 ol 43 9 855
1896 330 2800 0 128 63 15 0 862
1897 RET 250 120 79 E1 | 17 853
g8 - 381 244 151 80 42 7 881
899 3o 261 123 77 37 LT )
1900 0 MO . M5 . 123 70 s 27 920
901 . 313 JoR ¢ 124 5 B 33 915
1902 314 63 - 152 0 % 72 18 915
w3 313 293 120 75 w7 45 633
1904 3N 275 140 72 . 98 40 932
905 - 321 29 . 187 83 =8 52 990
oo 2 33 282 1607 B4 u7 g7 1,018
w7 200 202 145 91 u3 80 933
w8 248 256 140 9% W B2 g2
1909 ¢ 270 239 134 o K 87 H86
1910 01 239 1 123 8 - 91 73 881
1911 - 235 - A3 0 1R 82 101 76 845
1912 26 - 228 1y 70 0 91 . 108 879
1913 230 A4 108 60 82 1 114 #40
4 236 0 2R %0 o L P T 1 790

Chicty-thicd Annual Cont Report of Minois,

production of 10 to H0) tons per day existing solely for the
supply of a small Joeal demand; 2, the nnmodified roome-and-
pillar mine, including (a) the mine opened 135 to 40 yvears ago
and still operated on a erude unmodified room-and.pillar
system, and (h) the roone-and-pillar mine opened recently;
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3, the panel mine, meluding (1) the older mine which has
changed tts svstew from unntoditied roome-and-pillar to paned,
and (b} the mine opened in recent yvears on the panel svstem;
4, the longwall mine in seams not thicker than 46, feet; and
D, the stripping mine,

LOCAL MINES

Only a few of the mines exatined are focal mines, catled
seountry-banks"", beeause although v nimber they comprise
J0.8 per cent of all the mines in the Ntate they ave uniimport-
ant as n factor in the coal production, theiv annual output
amounting to onky 20 per cent of the tonnage of Hlinois,
There 15 no uniformity in the operation of loeal mines and
they frequently conszist of one entry with a honeveomb of
rooms off each side. The area covered by their workings is
usualty small, At one of the loeal mines examined the work-
ings consisted of one room 35 feet wide and 600 feet long; at
anothier from both sides of a single entey 6 feet wide rooms 1H

Tante 1o~ Welation bebwven local and shipping wiines

A\'.:-t -mmr\ Perventage wf

~hovcal mines in
District Total Locad Bhippuag district
H Jo 2 34 3.6
i1 8 3] B n
i 128 123 3 i 96.9
iv 240 163 PE 8.9
\Y 33 12 21 363
Vi 78 14 ) 231
Vi 196 4 150 235
Vil A At 14 3.3
Stute R7Y LY R4 568

feet wide are turned on 20-Yoot centers.  §n District H where
the conl is nearly all worked ont there are no loeal mines hut
they are found in every other distriet and comprise 969 per
vent of the mines in Pistriet L Table 7 gives the relation
between local and shipping mines for each distriet,

MINING PRACTICE T

UNMODIFIED ROOM-AND-PILLAR MINES

A typleal unmodified roon-and-piltar mine where the coal
i reached by a shaft, as shown in fig. 4, has two parallel en-
tries, one used for handage (A) ealled the wain entey vary.
g tn width From 6 4o 21 feet and averaging 12 feet, and one
(B) for earreving the intake ventilnting curvent ealled the back
eitry, These entries are driven on eacly side of the shaft
throueh the solid conl townrds the property boundaries,
Cleavage or “eleat™ ix not asually sulliciently prononneed in
HHinois coal to deterine the diveetion chosen for driving
entries or rooms iy Hinois,  The main-entry pillar hetween
these two entries varies in width at the mines examined Prom
1240 80O feet and averages 31 The vntries are advanced sim-
ultancously, and outxide the shaft pillar are conpected at 60-
foot intervals by erossceuts for the purpose of maintaining a
Hlow of air through the eniries fo the worlang tace,

At a distance from the shaft, commonly 300 feet, such
that the solid coal surrounding the shaft will he sufficient ‘to
protect the shaft from injury by surface subsidence, o pair of
cross-entries i driven to the right and left of the main enfries
and at a right angle to them. These ceross-cutries vary in
width from 6 to 21 feet, averaging 12 and the coal hetween
them, called the cross-entry pillar, varies from 12 to 50 feet,
averaging 27,

Rooms are turned off at o right angle to the cross-entries
at o distanee of 30 to 100 feet from the main entries, and there-
after at regular distances,  The conl hetween the main-entry
or the bhaek entry and the first room i the main-barrvier piliar
ud varies i width from 10 Lo 150 feel, averaging 46,

The rooms vary in width from 1D to 43 feet, The room
necks vary from 6 to 21 feet in width and 6 to 20 feet in Jengpth,
the average neck botnge 12 feet Tong noed 12 feet wide,  Tn wid-
ening the rooms either of the two following methods is
adopted:

1. One side of the necks is continued inoa steaight line
forming a side of the voom. I'n {his ease the widih of the
room is gained by driving off the opposite side of the neck at
an angle either of 45 degrees or of 90 degrees Trom the divee-
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tion in which the neck was driven, until the full width of the
roont has heen reachoed;

20 Anangle of 45 degrees or of 90 degrees s turned off
cach side of the neck, and when the full room width is reached
the driving is continued paralle]l to the direetion of the room
neek.

Iie o few nnes rooms hiave no necks hut aee turned ol
width From the entry.

AsRARRALLR

rrrererr

The length of roomws varies from 10O 1o H00 {eet, averag-
mg 250 and the coal remaining bedween the rooms, ealled the
room pillar, varies from 3 to 4D feed, averaging 19, Table 8
gives dimensions of workings for the nnmodilied roon-and.
pillar mines examined,

The mines in Distriet 1 are operated on the Jongwall sys-
tem but the winmodified room-and-pillar sy stem 18 used oxelo-
sivelv in Distriets HLV, and VI and in a great proportion
of the mines of all other distriets in Hhinmoso The wide range
between minimum and maximum dimensions s an index of
the great variation in roof conditions and difference in judg-
ment of the management.  The worst innnediate roof 1 the
State i in Distviets Voand VEHL In Disteiet VLT entries are
dreiven narrow but room pillars are commoniyv insuflicient,
In Distriet Voentries are mueh too wide and elean-up expense
from rool fall= ix high, Hoow pillars ave narrow and beease
too little surveving is done and oversight is lax there are fre.
quent blows-through. The eastest immedinte roof to support
ts i Distriets T and 1V,

The miines in Distriet V1 oare the deepest of those ex-
amined and the heavy roof weight causes squeezes inoines
with unsuitable pillar dimensions. A squeeze i3 the erushing
of conl by the weight of the overlying strata insalliciently sup-
porfed by too narrow pillars. 1o one nine SH oaceres were
squecyzed: o another 800 FPhere have hoen from one to six
siteezes i every ummodified roomeand-pillar niine examined
in this distriet and atfempts to stop them have seldom been
successful.  Inone mine in which they advanes slowly, enough
pillars are drawn ahead of a squeeze to cause a hreak; the
roof weight is relieved and the squeeze sometimes is checked,
In many mines where rooms are wide aund room pillars nar-

Pian of unmodified room-and-pilar mine
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row, squeezes travel rapidly and there is not suflicient time to
draw pillars.  Cog building and shooting the roof have often
been resorted to, in one instance at a cost of $2,000, hut those
efforts seldon cheek a squeeze, which may continue till o fault
or harrier pillar is reached.  In one mine in this distriet
operating on the unmodified room-and-pillar system overy
tenth room along the cross entries is omitted, leaving a pillar
49 feet wide to check possible squeezes,

inafew mines in Distriet VI an east-west eleat in {he coal
is s0 pronounced that top coal will not stay up if roomns are
driven north or south.  In one mine formerly operating on
panels, which made necessary the driving of rooms norti and
south, the systein has been changed to wnnoditied room-and-
pillar in order that rooms may have an east-west direetion.
Pronounced eleat is also found in some mines in Distriet V11,

The chief cause of squeezes in all distriets is that too
great a proportion of the coal is taken out on the advance
working. Frequently after the first cerosseut is reached in
driving rooms the pillar is gouged, sometimes to the extent
that the pillar between rooms is broken through.

In Distriet VI where the roof is in some places lHimestone,
called **rock top™, and in others shale, dimensions are often
unsuitable under the Hmestone. In 13 of the 25 mines ex-
amined in this district squeezes have ocenrred and they gener-

ally began m a scetion where the roof was limestoue,

many mines entries and rooms under rock top are too wide
and pillars too narrow—a condition that has hrought about
squeezes which sometimes even jeopardized the shaft.  In one
mine a squeeze was brought on by turning rooms off the main
air-course.  Main entries 35 feet wide in places in which no
timbering was done were found in this distriet.  In one mine
room pitlars were so gouged under rock top that on Gh-foot
room centers the dimensions were: room width, B feetl: room
pillar width, 10 feet, and in fwo mines squeezes cuusing sur-
face subsidence ocenrred in sections where rooms were 30 feet
wide and room pillars 5 feet wide.

Slight varistions of the standard unmodified double entry
room-and-pillar system are made in some distriets as would be
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expected where =0 great difference exists in thickness of
seams, thickness of cover, and physieal conditions of root and
floor.

e Distriet Hothe vaviable shabe parting in the scam
gives rise to two sets of conditions. Where the parting is
less than 4 mches thick, the two beneches of the seam are
worked as one and the working faces in rooms and entries are
o 7 feet high i places. Where the parting 15 over 4 inelies
thick the lower beneh only is mined and the parting hecontes

Fro 10 Arching of top coal in entries i Distrivy [

the e rool, The lower heneh averages 338 feet, Wheype
hoth benches are worked aned the bed is over 6 feet thick only
the lower 6 feet of coal ix mined, 8 to 12 inches of top coal
being left,  Where it is possible to leave top conl in entries
the roof is arched, as shown in fig. 10, In driving entries the
lower 3 feot of conl is drilled and shot off the solid; bt all
arching in the upper 3 feet is hand sheared, with the result
that the top coal remuins permanently in place and regunires
no sapport exeept where fraetured by slips. Fop coal is

MINING PRACTICR it

arched moseveral distriets in Hinois, but asually the areh s
ronghly formed by =hooting, and the top conl 1= often frae-
tured by the shots. Where the two henebhies of the seam e
united but the coal s not over 6 feet el the fall thickness
of the bed s mined, and the gray shale overlving the coal
becomes the roof.  In rooms, 2 to 4 inches ol this shale is
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Fuo 1L Wing-reom tumed to avold roll b Distner 1V

drawn or comes down with the coal.  Where the lower heneh
only s worked, by the terms of the Tineis State Agrecment
hetween the Hlinots Coal Operators™ Association and the
United Mine Workers of America the miner hrushes 14 inches
of roof over roadwavs in roomns, The widllh of bhroashing
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varies from 3 to 8 feet. The gob obtained is laid along both
sides of the track.,  Nuwmerous horses of micaceous sandstone
and small faults cause difficulty in mining and add consider-
ably to the cost of coal production.  In places these horses
are of great length, one of them extending throughout a mine,
In driving through these, blasting with dynmuite is done off
the solid

In two mines in Distriet TH in the first room, number 1,
o each entry the room-pillar erosscuts are closed by gob
stoppings after the number 1 rooms have holed through; the
line of number 1 rooms is kept open, thus providing two addi-
tional air courses inasmuch as eross-entries are turned off
hoth sides of the main haulage entry.

Distriets TV and VI are characterized by many rolls
where the roof, either sandstone or limestone, cuts out the
conl.  The rolls make uncertain the total tonnage which can
he extracted from any area, and they interfere seriously with
any projected plan because they are expensive to cut through.
In Distriet IV where a roll is encountered in turning a room
off an entry work on this reom is stopped and a ““wing-room”’
is turned off the adjacent room, fig. 11, The wing-room
carrtes the side of the roll as a rib and follows 1ts course untit
the room reaches the position it would have oceapted if it had
cut through the roll. It is then continued on its proper
course. The floor in Distriet TV is a fireelay whieh heaves
badly even when Jdry. The principal cause of the heaving
floor is insuflicient pillar width,

I'n one mine in Distriet V triple min entries were driven,
two for intake atr and one for return air and hanlage, as
shown in fig. 120 Phe shale of the inmedinte roof is weak in
District V, often containing coal fingers, and breaks quickly
when unsupported in wide spans. The roof shale is drawn
when it shows a strongly developed parting not over 4 inches
above the conl; but such a parting rarely oceurs, and the coal
hed is so thin that top coal eannot profitably be left in place,
Consequently when subjected to changes of temperature and
humidity in the air current the immediate roof spalls badly
and as timber is used sparingly in this distriet hoth the
danger of accidents and the clean-up expense are increased.

MINING PRACTICE 81

I some mines about 9 inches of hottom conl is left below the
shale band but as this bottom coal is not of good quality, in-
creased facilify in shooting recompenses for the loss of the
coal. The igneous dike in the distriet has not eansed g modi.
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Fto. 12, Man of mine in District 'V with triple main entrics

fiention of the system of mining, although it has added locally
to the expense heenuse of the greatly inercased cost of driv-
mg through hard rock.

In an attempt to shorten the haul at one mine, in Distriet
VI pairs of eross entries are driven 600 feet apart.  Rooms
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are turned off cach entry of & pair, but are not advanced at
an equal rate on hoth sides, Those whose direetion is toward
the hoisting shaft are stopped when they have been driven
HW feet. Those whose direction is away from the shatt are
dreiven 300 feet to Lole through o the rooms 100 fref long
from the adjoining entry. The lmmediate roof overlving the
conl falls in slabs after short exposure to the atr and from 18
to 30 inches of top eoal is usually left for a roof until rooms
are driven up.

Hoone mine in Distriet VI to aveld paving varvdage and
to les=en the danger of a squeeze crosseuts between main and
back entries and between cross-entries are deiven wide and

13

offset as shown in g 13 In anether mine i the same dis-

,

Sl 13 O aet crosseut in District VI Froo B4 Crosscut e Distocr VD to

provide small stopping

trict narrow work is lessened and o sinall stopping provided
for as shown in e 14, The erossent is driven its full width
of 21 feet from one entey, while from the other of the pair it
is driven only 6 feet wide for a distance of 12 feet. A lprge
area of unsupported roof is left where this methad is ol
h:\\‘utl.

An ceepstonal tnstanes of shenting the rib is found bat
the practice is not general,  Shearing o a erosseut near an
air shal't in a mine in Distriet VT s shown in fign 150 At this
mine all narrow hand work is driven 8 feet wide, and all nar-
row machine work 10 feet wide,

In Distriet VHIT as in Distriet IV the frequent ocenr-
rence of rolls has a marked effeet on the mauner of driving

MINING PRACTICE =5

rooms amd when a roll is enconntered iU is customary Lo
change the direetion of the room and to drive it parallel to
the roll until the coal resumes its normal condition,  Often
ttis necessary to abandon a room hefore it has hoen driven its
norvinal length, e Distriets IV and VI in o several oines
every second or third room pillar is left =olid without eross-
cuts for the purpose of limiting the nuwmber of rooms that
can be affected by any fire which may require =ealing off.

PANKL  MINES

I nines operating on o trae panel systent rooms are
not turned off from the erosseentries, hut, ax shown in fig, 16,

Freo 150 Shearing the ribs in Districe V1

at intervals of J00 to 600 feet nlong the cross entries pairs
ol rooneentries, often enfled pootel entries, nree tarned off at o
right angle to the cross-enfries. The =olid pillar of cond hoe.
tween the erossentry and the first room, ealled the cross.
bavrier pillar, 1n HHinois varies in width from 20 to 150 feot
and avernges 560 The main havvier-pitlar which is {he eoal
teft hetween the main entry and the ends of the rooms turned
off those rooin-entries whieh are nearest to the main entry,
varies in width from 20 o 150 feet, averaging 65, The nnn-
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her of rooms on a roon-entry varies in Hlinols from 12 40 35
and averages 2

Flhie obvious advantage of o true panel svatem is that
cacl panel is surrounded on ol sides by a pillar of solid coal
and is a geparate unit in operation. A\ squeeze ocenrring in
any punel is confiued by the haveier pillars, of farge enongh,
The ventilating eurrent can be regulated so as to supply air
aceording to the needs of each panel and pilardrawing can
he mare advantageously practiced, thus giving a higher conls
FerOvery.,

In Hhnois gome of the newer mines were opened on the
pattel svstem and some of the older mines which had been
unsuecessiul in preventing squeezes under the unmodified
roont-gud-pillar system have changed their =vstem to pancl.
There nre, however, only a few wines operating on a true
panel system with proper harrier pillars,  In many mines no
panel is maintained but rooms are driven (o hole through,
the main barvier pillar s gowged, and the cross barvier pil-
lar 1s left so narrow that squeeres oviginating in rooms ride
over it and travel to the main barrier pillar and to the solid
conl at the entry face. Thus perverted this system is noth-
ing better than a block rooneand-pitlar svstem ad a typieal
mine plan of this type is shown in fig. 17, These mines,
however, are ealled panel mines and they are listed as sueh
in this segregation. This perversion of the panel svstem is
the prime factor in the number of squeezes whieh have oc-
carred in panel mines in Hlinois, '

Sixty per cent of the mines listed by the bivestizations
as panel mines have had squeezes as against 46 per cent in
the mmaodified room-and-pilar system, The relative dimen-
stons of the carlier room-and.pillar mines have often heen
refained in panel mines as shown in Table 90 Tnasnmeh as
unusually bad roof s one reason for working on a panel
svateny any gouging of pillars is certain to lead {o o squecze,
The high perecentage of squeezes i panel mines examined as
compured with that in unmodified roonand pillar mines 1s
not an indietment of the panel system but is an adverse com-
mentary on the bad management which allows pillar gouging
and inadequate barrier pillars,
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Fiw. 17. Typical block room-and-pillar mine
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In one panel mine in District VI ribs are hand-sheared
in all entries.  In another, all entries are driven on iwo
benches, The upper benel, 4 feet high, is earried 6 feet ahead
of the lower hench, which is 3 feet high. In an 18-foot entry
a cut wide enough for a man to work in is hand-sheared 6
feet from the rib, and extends from the top coal Lo the lower
hench. It is elaimed that this method of entry driving is fast-
er than undercutting with machines.  In another mine, rooms
but not entries are driven on two henches,

PILLAR DRAWING

Pillar drvawing is not general in Mlinois,  The mineral
resources of the State should not longer he subjected to the
drain accasioned by the waste of 45 per cent of the coal in
the seam through unsuitable or antiquated mining methods.
In other states, notably western Pennsylvanin, West Vir-
ginia, and Maryland, almost complete recovery of the seam
is heing made by driving narrow rooms and leaving wide pil-
fars, mining most of the coal in the second working, The
small value per ton of the coal in the ground hased on the
purchase priece of the coal rights is n factor in Hlinojs that
makes for wasteful mining. At 100 dollars per acre for
coal 6 feet thick the value per ton in the ground is approx-
tmately 1 eent per ton, Very muceh of the coal lnnd now heing
worked has heen purchased for a price n great deal Tess than
0 dollars per acre. Tn a mmmber of cases in 1linois whoere
surface subsidence has followed a squeeze or the drawing
of pillars the mining company owning only the mineral rights
has had to pay damages greatly in excess of the value of the
land.  Compantes that arve finaneinlly able should, therefore,
seenre the surface right hefore beginning mining and sys-
tematienlly fake out all of the conl by working on the re-
troating system or on some other sysiem by which all of the
pillars may be drawn, The surface ean then be tiled and re-
sold.  The waste of pillar coal is due largely to a lack of un-
derstanding of the comparative cheapness of pillar work and
to the faet that if the space left by the removal of the coal is
not filled with packing surface subsidence mayv occur with
the removal of the pillars. Tn several districts the surface
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has subsided over certain seetions of some .shzliiu\\‘ s o
as to outline plainty the rooms in the workings below. Sub-
sidenece is sometimes graduanl but it way take place n_qmli_\'.
Within 36 hours after one squeeze the surface sgthsuh-d 4
feet over an area of ten acres.  Houses have sometinies h.wn
damaged and fenees and sidewalks hroken as the s.m'ta.('v
settlod,  In several mines the cap rock over the coul iz mis-
sing in some places, and where the coal is _1'vmm'w! F!a_\' and
sand break through into the reoms or entvies and sink-holes
appear on the surface, . _

In District 11 at one mine some pitlar coal is recovered,
In this mine adjacent rooms are driven up and the room
pillar ix drawn, where it has not been gouged, h_}' taking a
G-foot slice off each rib. It is said that one-half of the pitlar
coal is thus drawn.

) (&) {c) fd)

Fie. 18. Method of drawing piftars in District [0

A very suceesstol example of pillar deawing is foud
the twines of the Cond Valtey Mining Cowpany in Distriet U1
These mines e worked on the ammnodified roo-nnd-pillar
svstom.  After the eross.entry has been driven to the boun-
dary amd the rooms on it worked out, beginning \\'it.h the
fast pillar on the entry, room pillars are drawn untt.i the
pillar between rooms 3 and 4 is reached.  The voom pillars
hetween the wain cutry and roow 4 ave left ax a protection to

MINING PRACTICH 4l

the main entry and air course, The mothod of drawing pil-
lars is shown in fig, 18, When the vamm s driven up full
length a 12-foot cut is made at the face of the room through
the pillar (Fig, I8, *a”). A slab § feet wide (#fig. 18, a*)
15 then shot off the side of the pillar, aftor which a slab 4
feet wide ix shot off the end (FFig, 18,25 and the pillar ed
1= xquared up again by shooting another slah 4 feet wide off
the end (Fig, 18, ¢} The slabs shown in fig, 18, 5" and
Vel e asnally shot off with one S-foot bale and a paop shat
It vecasionadly o pop shot i= unnecessary as the first shot
sometimes hregks off the entive slah. The process is repeat-
ed heginning agatn as mfig 18, 4" The hined rool is UKy
of support and often stands before a break takes place while
23 to 200 feet of pillar is being drawn. When the roof weight
hecones too heavy the roof breaks at the pillar ends hut the
eracking of the props gives ample warning of the break and
work is dizcontinued until the roof comes down,  The inter-
vad between the first heavy eracking of props aud the roof
hreak is usnally not wore than 12 honrs,

A bhreak line of about 25 degrees with the face of the
rools i roughly waintained, It sometimes happens that
roof falls prevent the men frone getting into the squaredeup
pillar ends to continue drawing as deseribed above, in which
case w P2-foot cat s again wade completely through the pil
lar as was done at the face of the room when drawing hegan
and with this new pillar end the procedure continues as he-
fore.  Very little pillar coal s lost from this enuse. M
Carl Scholz, President, Coal Valley Mining Company, states
that at mine No. 3 at Matherville not more than 4 per cent
of the pillar coal is jost,

The cost of producing coal is inueh Tess on pithees than
on advaee work in rooms, Room cond costs an average of
$1.U20 per ton at the pit mouth at the Noo 3 mine of the Coal
Valley Miniag Company nnd pillne conl, $LO1. This dil-
ference in cost exists beenuse track, yardage, botton digging,
and driving through rolls s slips, ave very properly chiarges
against roam conl while there are no sueh charges azainst
pillar conl.  When pillars are drawn, therefore, the average
cost per ton for the total production is waterially redieed,
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At this mine rooms are worked with one man at the face but
two nien are placed at cach pillar and at the face of each
entry.

Tn District IV pillars ave drawn in only a few mines and
in these drawing 1s not done systematieally but 1s conlined to
shooting slabs off the pillars where they are thickest,  In
nearly all mines in this distriet room-pillars arve tapered to
cross-cuts s shown in fiz. 11, Fnoone milne an altempt was
made to draw pillurs and track was haid along the rib but
objections were ralsed by the miners to this position of the
track and the attempt was abandoned, _

In Distriet V1 in some mines an attempt ismade to draw
pillars and pull top coal but it is doubtful if more than 5 to 10

| P VN
L‘A L‘A

-y

18’
-

Q)
L’A

(a) (b} {e) (d)

Fro. 19 Method of drawing pthars o Disgricy V]

per cent of the top coal is recovered. 1t is usuatly pulled be-
fore pillars are drawn, At one mine a fairly good recovery
of it is made after rooms are driven up by making a eunt in
it 12 inches wide acrosy the room at the face and a cut H feet
long along cach £1b beginning at the face. Props unders the
block of top coal thus cut out are then pulled and the coal
falls. After this bloek has fallen the cuts along the vibs are
extended 5 feet further and the props are pulled under this
second block letting the coal come down. This procedure is
continued as far as possible along the voon.  In this mine
about one-half of the top coal in the rooms is thus recovered.

The most common methods of gaining pillar coal in Dis-
triet VI are: (1) Taking a 5-foot slab from each rib, and
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(2} making a cut about I8 feet wide thrangh the pillar
half-way hetween the cross-euts required by law. The first
method seems {o be productive of squeczes iuasinueh as e
span of unsupported root is widened by slabbing the pillars,
The sceond method does not make a suficient recovery, A
more elaborate hut seldom used method is shown in g, 19,
Tu this sketeh ta’ shows the pillar between the {wo eross.
cuts; H"7 the first ent through the pillar; ¢, the seeond
step in drawing; and 477 the pillar after drawing is eon-
pleted.  FThere would probhably be less waste if the blocks
were divided into reetangles rather than trinngeles,

Room stumps, if recovered, are not dravwn tiil all rooms
on the entryhave been driven up and all voomn pillars deawn,

LONGWALL MINES

Nearly all of the longwall mines in Hlinois are located in
Distriet T but there are 4 in Distriet 1V, They all are worked
according to the advancing system,  Whethier the eoal is
reached by a shaft, slope, or drift, the eutire seawn is re-
moved during the advance, the work progressing in a long
continuous face as shown in fig. 20,

[t an Hlinois shaft mine operated on the longwall system
the workings may be likened to a wheel, The hub may repre-
sent either the pillar of coal left {o preserve the aiv and hoist-
ing shafts, or the building about these shaft= if no shaft pil-
lar is left for roof support. The haulage ways maintained
through the gob represent the spokes of this wheel, and the
working face represents the rimn For some mines this
wheel would be elliptieal rather than eirevdar. Tu g slape o
i deift mine in which the longwall systenm is used the work-
ings could he shown by one-hindf of this wheel, either o semi-
cirele or a semniellipse.

The greatest difticulty in starting longwall operations is
in leaving the shaft pillar and establishing (he longwall facoe.
A common method of procedure in this distriet, after the
hoisting shaft and air shaft have reached the coal, is {o drive
a main entry, as shown in fig, 21, from ecaeh side of the hoist-
ing shaft for a distance of ahout 225 feet. From the nirshaft
two entries are driven in opposite directions at right angles
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to the main entry, and are continued until cach entry reaches
that point where a side of the shaft pillar is to be blocked out,
ar the air shaft may be offset from the hne of this entry ax
shown in tig 20, The shaft pillar is now nsaally bloeked ont
by driving a narrew entry areund it called the “tentry-
arownd-pittar.”” No formula is used to determine the size of
shaft pillar necessary with a given thickness of overlying

Onercarta vhown thus. X

Cor bt 47t ok s e

Fia, 20 Plan of longwall mine showing direction of ventilating current
(Alter Swift)

strata, and pillars are found in the distriet as small as 60
feet square where the coal has 100 feet of cover. Large pil-
lars ave desirable heeause, in addition to preserving the integ-
rity of the shafts, they provide for more mining places when
operations begin,

A eritical time in longwall mining is when the first roof-
break occurs at the working face. The roof may not break
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until the face has advaneced abont 100 feet Trom the shaft
pillar; and after the faee break has taken place there is o large
area of setthing roof overhanging from and supported v the
shaft pillar. Consequently the roof will break al the <hatt-
pillar. The subxidence of rool following this break continnes
violently for three weeks and more gradudly for a vear.

Fic. 21 Entries in shaft pillar in longwall mine

Undess the entry-around-pillar is protected by o pack wall or
coal pillar, i€ will be elosed by this first violent roof subsidenee,
After the entry-around-pillar has been establi<hed, oprenings
U feet wide as shown in fig. 21, which is g sketeh of an aetnal
shaft pillar, are driven into the coal face at intervals waually
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of 42 feet. When these openings have progressed ‘i;') feet,
cuts 9 feet wide are made on each side of each opening at a
right angle and are driven until the cut at 113u left of one open-
ing meets the cut driven from the right of th'e one adjacent.
These culs serve the double purpose of establishing the Im_tg-
wall face and of leaving a 15-foot coal pillar for the protection
of the entry-around-pillar,

Fig. 22. Pack walls around shaft pillar in longwall mine

Sometimes when it is feared that the coal of the slm_fl
pitlar and entry pillar may spall off into the roadway a strip
of coal 15 feet wide is sliced off completely around the shaft
pillar as shown in fig. 22 and is replaced by u pack wall. The
15-foot pillar left for entry protection is also replaced by a
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pack wall.  The method of bloecking out the shaft pillay hy
driving narrow entries around i is in wgeneral use, hut ocen.
sionally entries 27 feet wide are driven around the pillar,
and two pack walls are built as the entry advances. One pack
wall 12 feet wide is built alongside the shaft pillar, and one
6 Teet wide on the future longwall face, leaving a hanlage
rond 9 feet wide between the two walls.  The necessary open-
ings through the walls are left for hanlage.  From the time
when both hoisting shaft and aiv shaft reaeh the coul, 7 1o 10
months are required for driving enivies through the shaft
prllar and for blocking it out.  Actunl wmining is not usually
hegun until the entries-around-pillar are conneeted, inasmuch
as there is no direet ventilation before the entries are holed
through except by means of temporary air-boxes or pipes.

An elliptieal shaft pillar may be nsed instead of the ree-
tangular,

In nearly all new mines opened in the distriet a pillar of
coal has been left around the hoisting and air shafts, but
among the older mines oceasional examples are found where
no coal has been left o support the roof; a total coal exfrae-
tion having allowed the roof around the shaft fo settle grad.
ually till roof and floor meet.  When no shatt pillar is to he
left for roof support, as soon as the hoisting shaft reachoes
the bottom of the coal the horned set i+ placed on soft wood
doorhead posts, abont 12 by 12 inchies 1 size, and the coal is
removed from all sides of the shaft. The space Toft by the
removal of the coal is filled with soft wood cogs caltled shanties,
and with packs of brushing and wmining rock,  Throngh the
gob a 7-foot roadway is opened up frons eacls side and from
each end of the shaft, The roadway props are sawed off at
the top an ineh at a time as the roof settles and new eap pioces
are driven in. In some cases this sawing st be attended to
daily and the roadways brushed every few davs to keep them
open,  As the roof settles the packs and shanties are com-
pressed amd squeczed into the fireelny till roof and floor
meet.  The shaft bottom is then widened and timbered,

The advantages claimed for removing the coal around
the shaft are that the expense of timbering the hottom is
reduced, and that the roof-weight begins sooner to ride on the
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working face. Those operators who leave coal for shaft pil-
lars admit these advantages but reason that the uncertainty
of being able so to control subsidence that the shafts will not
be thrown out of phunb when the pillar is removed is too
great.  After the shaft pillar has been blocked out and re-
moved and the longwall face established the work progresses
regularly in a long continuous line. From each side of the

VJOOL e renn -

~ . o " :"ﬂ_‘%‘- iy %. l
& § mmwﬁ%l % !
Ya, . r\“*%% AN “‘},
A
' ;\..s-\
'\00 \q
,"-' ’ \\\v(

Fic 23, Plan of longwall mine with auxiliary permunent entrics

centers of the openings which were eft in the entry pillar the
coal of the face is removed, In order to provide for haulage
from all parts of the face to the shaft, roadways 9 feet wide,
ealled rooms, are maintained as shown in fig. 20, by bullding
pack walls of rock. 'These rooms are continuations of the
openings through the entry pillar, and the pack walls pro-
tecting them are usually 12 feet thick. When pack walls are
first made they are often spaced 10 to 12 feet apart to allow

+
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for bulging when the roof weight sets on them whiel causes
narrowing of the roadways. A track is laid to the face of cach
room. In order to save the expense of a4 road for hanlage
from the face of esgeh room to the main entry in the shafl
pillar, cross-entries maintained through the gob by paek walls,
are turned off near the shaft pillar as shown in g 20 and in-
tersect the rooms at an angle of 45 degrees. The second set
of cross-entries is usually 225 to 300 feet from the first. This
distance is maintained throughout the workings.

This form of longwall working, often called the “*Scoteh
4d-degree system,’’ prevails where no unusual conditions ob-
tain, but various modifications of the system are found where

the seam dips steeply or where roof and floor characteristios
necessitate o departure from the usual method.  'Fo provide
a better handage from the face in one mine where heavy tim-
bering 1s necessary, eniries are mainfained from the shaft
pillar as shaown in fig, 23, bisecting cach quadrant formed by
the four main roadways, making eight main haulage ways in
the mine. IFrom both sides of these eight main roads at 223-
foot intervals cross-entries are maintained at an angle of 45
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degrees,  When the cross-entries from adjacent permanent
roads intersect, one entry is continued and the other is
abandoned. Fvery 1,700 feet nlong the left side of each of
the eight main haunlage roads is turned a haulage entry per-
manently timbered,

Where the voal seam lies in the LaSalle anticline its dip
becomes as steep as 51 degrees, and the methods of work
approach those of metalliferous mining.  While the general
longwall svstem of main and cross-entries and rooms on the
4h-degree plun is followed, a longwall panel is operated at
the face as shown in fig. 24, The voal from all the face below

Tasre 10.-—Dimenstons of workings in longwall mines
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Vikis gallar was lefl for the protection of three hoiating shales,

a cross-entry is thrown on a sheetivon chute (Fig. 25), down
which it slides to the entry below, fig. 26. The chute is built
of small sheets 3 feet wide and 8 feet long each having a flat
hook at one end and a hole at the other to receive the hook
of the next sheet, The chute is moved forward daily as the
face progresses. In several mines cross-entries are driven
off at an angle of 70 degrees with the main entries for the
purpose of increasing the size of the cog built to support
the roof over the switches at the junction of main roadway
and cross-entries. Table 10 gives dimensions of workings at
each mine examined.
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In all elasges of longwall operation the same general
method of filling the space left by the removal of the conl pre-
valls., The rock oblained from broashing the roof, that whieh
remains after building pack walls, and the elay obiained from
undermining the coal are thrown hehind the paeck walis lining
the roads. The space between the paek walls and also the
waste material iself is enlled the gol, The gob area is usually
filed with rock and elay 1o within 2 to D feel of the coal Face,
This loose rock and elay helps to support the roof and con-

721

Fie. 25, Face of longwall panel mine in dipping scarn (photo by 111, Smith,
U. S. Burcaun of Mines)

trol the roof weight on the conl face, Afiter the first break ot
the shaft pillar and face-—if the gob area has been properly
filled 5o that the roof weight vides on the face of the coal—
other roof breaks ocenr every 2 inches to 6 feet parallel fo the
conl face and extending upward awayv from the face and
toward the gob as the face advances. The distanee between
breaks depends prineipally upon the eharacter of the roof and
the packing of the gob., With proper packing the distance
between breaks should correspond to the width of coal brought
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down., At the faee of solid eoal the eracks in the roof are
difficult to see, and they do not become easily visible until the
face has advanced 4 to J feet.

The distance to whieh these mining breaks extend into
the roof depends upon the roof material, but they rarely ex-
tend more than 13 feet above the coal. The angle made by
these breaks varies from 50 to 90 degrees from the horizontal,
depending upon the roof material and the rate of settling. In
sutnmer when the fuce progresses slowly the eraeks are more
nearly vertical.

The senm in the district is thin and the price paid the
winer per ton of coal mined includes brushing the roof of the
rordways to provide height for haulage. In the La Salle field
the miner is paid 90 cents per ton of coal mined and he must
take down 24 inches of roof over the roadways, but any sub-
sequent brushing necessary is done by the company.  In the
Witmington fiekd the miner is paid 95 cents per ton of coul
mined, but he must maintain the root of his roadway 4 feet
above the rail between a point 40 feet back trom the face and
the switeh, provided this distanee does not exceed 300 feet.
He is not required to clean up any full on this roadway which
is not due to his failure to secure the roof properly.

In each of the mines examined squeezes closing the work-
ing place by filling them with roof material have oceurred. A
syueeze takes place when a room is driven ahead of adjacent
roois; when a room is allowed to lag behind; and most com-
monly when defective pack walls have been built and the gob
area has not been sufficiently filled with waste. The amount
of waste necessary to be thrown back into the gob to insure
safety from squeeze depends upon the conditions in the rooms,
such as the thickness and character of the coal, the nature of
the roof nnd the method of mining, The waste should fifl the
gob sufficiently to allow the roof to come down gradually
without breaking off short at the face of the pack walls, but
should not fill the gob so completely that it carries too much
of the roof and does not throw enough weight on the face of
the corl. The better the gob is packed, the better the coal
works. The width of the pack wall, called “*building,”’ neces-
sary to prevent the walls from squeezing out and filling the
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roadway when the roof weight comes on them depends upon
local conditions.  The Third Vein District Agreement he-
tween the IHinois Coal Operators’ Association and the United
Mine Workers of Ameriea in Article 1 provides: “The
miner shall build 4 yards of wall at each side of his road, and
if he has more rock than is required therefor he shall not
load any of it until he has filled his place therewith., 1n case
the miner has not rock enough to huild his 4 vards he ghall,
at the request of the company, begin his wali 4 yards from

Fia, 26, Chate in panel longwall mine in dipping scam (plato by 110 1. Smith,
J. & Bureau of Mines)

the roadside; provided, that the above shall not prolibit
the miner, at his option, from beginning his wall at any great-
er distance upon the request of the company.””  When some
part of the face has heen allowed Lo lag behind and the work-
ing face has squeezed, the area is not usually cleaned up, but
the face is diverted to pass around the squeezed area, some-
times leaving a small block of coal in the gob.

The effeet of the subsidence of the roof upon the over-
lving strata and upon the surface after the coal has heen
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retnoved hus not been clearly determined.  Sartface subsi-
dence has been the subject of extended Btigation. While it
is undoubtedly true that there is substdence of the strata nn.
mediately overlving the coal, opinton is divided as to the ex-
tent of this substdence. There are not suflicient data avail-
able from which to formulate a general rule for the amount
that results from mining seams of different thicknesses lying
at different depts and under different Kinds of cover,

Wonk ar e Facse

Roow centers at the longwall face are usually 42 feet
apart.  Half-way between the center of the road head of cach

Fic. 27, Props und sprags at face of lmt‘quli mine (photo by . 1 Smith,
I8 Burcau of Mines)

room and the center of the road head of the adjaeent rooms
& prop called the *‘march prop’ is set. The 42 feet of coal
face included between two march props is called a **place.””
Until recent vears two miners worked at every place in all
longwall mines, but at present on account of the scarcity of
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labor probably one-halt of the places in longwall mimes con-
tain only one miner. Upon the one miner or two miners, as
the caxe mayv be, assigmed to a place, is the charge of proper
building of pack walls along the roadway of the room, and
of proper gobbing of the space between the marches,

When the bed is underlain by fireclay, beginning at the
center of the roadway each miner picks out the elay under
the coal and makes an undercut 8 to 12 incehes high., This
undercut sometintes extends 2 to 244 feet under the coal. To
prevent it from falling on the miner while he i= undermining,
sprags are placed agninst the coal, spaced 6 to 8§ feel along
the face. To support the roof, props, as shown in fig. 27, arce
set 2 {o D feet from the face and are spaced 6 to 8 feet apart,
With an average depth of undermining, o good miner can
widerent aboul 20 feet of face a day when working in soft
clay 8 to 12 inches thick.

When a ear is fo he Joaded, that portion of the coal ix
taken which has bheen standing longest on sprags. These are
knocked away from the conl with a sledge mud 1f the gob has
heen properly fitled o that the roof weight i+ riding on the
face, the coal hreaks away from the roof and is ready for
foading.  1f the coal sticks to the roof and does not hreak
when the sprags are lnocked away, it is pried down with
wedges driven by a sledge between the roof and the ecoal.

The opervators in the distriet report that under reasona-
bly good conditions of longwall mining, approximately 80
per cent of T4-ineh lump is produeed: hut with varving physi-
cal characteristios of roof, conl, and floor modifieations of
mining procedure are found,  These modifications may be
disndvantageous fo the operator by inereasing the amonnt
of slack and may endanger the life and limb of the miner by
inereasing the number of fallx of cond and roof,

I the fircelny usundly underlving the cond is absent and
the floor material ix sandstone, or if the fireelny is muel over
18 inches in thickness, undermining is done in the coal itself,
The amount of slack made by undermining the coal is large.
The practice ix further undesirable in that it inereases the
number of gob fires heeause more fine conl is thrown into
the gob with the waste,
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To suve time and labor the miner often neglects to sup-
port the coal on sprags until the usual two feet of under-
mining is completed, but he makes a cut 4 to 8 inches deen
and pries down the undermined coal with a pick, or wedges it
down. This method does not allow the slow breaking of the
coal by roof weight: conzequentiy more aceidents oceur, and
more slack and smaller coal vesult than when full under-
mining is insisted upon. FEanforeentent of sprageing would be
a distinet advantage to the miner and to the operator. The
disproportionate number of acctdents in the distriet in ratio
to its tonnage would be decreased, and 10 to 15 per eent more
lump coal would be made if proper undernining were en-
foreed.

Tasre No—Blasting in lonwgqeall mines
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H niggerheads make up part of the roof and if the floor
containg rolis, explosives are used to bring down the coal,
In this distriet black powder is used unnecessarily in several
mines. The effeet of its use is iHustrated in one mine where
owing to niggerheads in the black shale roof the coal ts shot
down in a small section of the mine. Ten per cent more

rald bofes
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slack results in the seetion where shooting is necessary than
in the other sections of the mine. The roof is injured hy the
blasts and is made difficult to suppart at the working places.
Table 11 gives data on blasting in longwall mines.

No longwall underceutting machines are used in this dis-
trict,

Inasmuch as the coal seam contains many pyrite conere-
tions which if thrown into tlm gob with the waste or built info
the pae k owalls might, it is believed, eause pob-fires, an at-
tempt is made {o separate this® .sui]ninn'” from the shaie and
elay., The Third Vein Distriet Agreement hetween the Hli-
nois Coal Operators Association and the United \[ine Work-
ers of Ameriea provides in Article VI that ““no sulphur
shall be put in the building or march without the company’s
permission,  When the rock is loaded ount the <ulphur shall he
loaded with it. When no rock is loaded out the sulphur shall
he left along the roadside, except that where the company =o
eleets, the miner shall load it properly and receive therefor
15 cents per car, if the average coal capacity ix less than 1,500
pounds, and 22 cents per ear where larger cars are used.”’
In spite of this agreement considerable sulphar is thrown in
the goh,

STRIPPING MINES

The stripping system is used where the overburden ean
he removed ccononneally from the coal by & steam-shovel or
other mechanical means, thus exposing the coal whieh is then
quarried.

In the Danville distriet the removal of overburden from
con!l lying at depths of 20 to 30 feet below the surfaee has
been practiced for a longer time and more wtvn«i\'u!.\' than
it has in any other distriet in Hiinois.  Beginning in 1866
with the primitive method of exposing the coal by removing
a very shallow overburden by means of serapers dragged by
horses the process developed slowly, horse serapers being
replaced about 100 by the drag-line steam shovel.  Tater,
standard shovels were substituted for the drag-line and they
in turn, were replaced by revolving steam-shovels in 1910,
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The methads of stripping now cimploved o the disteiet
differ in the path which the shovel follows while digeing, in
the mwanner in which the top sotb is removed from the shale
overlying the coal, and in the disposal of the <poill In one
methiod the shovel makes a continuous eut about 50 feet wide
in a circle around the area {o be stripped and the coal exposed

Froo 20 Speam-shovel digping shiade overbunden

hehind the shovel 15 mined. The sliovel having completed the
first eirele hegins a seeond just inside the fivst and contimies
to move in cireles with constantly decreasing diamefers.

fn the sceond method, the shovel instead of traveling in
a cirele goes forwnrd and back aeross the property in parallel
straight lines, a haulage-way for disposing of the material
mined being maintained at one side of the property.



Fta. 30. Stripping-mine coal face.
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Where the shale overlying the coal 15 to he used for the
manufacture of brick or for other purposcs and 1s overlaid by
soil, the soil is first removed by hvdranlicing.  As fust as the
coal 15 mined, the top soil for HU feet fram the edge of the
bank of the cut is washed off into the pit left by the removal
of the conl. For washing ofl the top seil hydraulie monitors
under a pumping-head are used as shown in fig, 25, The
amount of top soil washed per ecight-hour sInfi varies with
the material removed; in {ight ground 100 cubie vards may he
the total for eight hours; in loose ground, 2,000 cubic vards
may he washed off. Fig. 29 shows the shovel diguing the
shale overburden and exposing {he conl after the top sl
has been washed off. In blasting stripped eoal, holes 244
inches in dinmeter are drilled 12 feef apart af a distance of
D to 9 feet from the face. These holes are dritled with o
hand anger or with an air drill, the air being furnished hy
a portable ecompressor.  The average charge of powder is
114 pounds per hole, and the average goin per 25-pound keg
of powder is 250 tons.

Af one stripping mine in the distriet the steani-shovel
digs a permanent haulage-way along one side of the area to
he stripped. At the end of {his haulage cuf a ““horongh-cnt””
about 30 feet wide is made along {he honndary of the property.
The exposed coal is mined behind the shovel as shown in
fie, 30. When the thorough-cut reaches the properiy line
the shovel turns around and digs the overburden from anothoer
strip about H0 feet wide depositing the spoil in the pit made
by the removal of the coal exposed by the thorough-cut,

Fig, 31 shows a sfteam-shovel which elevates the spoil
by a belt-conveyvor and deposits it along the side of the sligvel
eut,  This has been replaced by o revolving steans shovel with
i very long beam.

The total cost of mining coal by stripping the overhurden
varies on & daily ontput of 300 tons per day from 40 o 50
cents per ton loaded on the ears.

Stripping ts also done in District VI near Duqgaoin where
the overburden is removed with horse-scrapers. 1n Districts
[ and VIT steam-shovels are used for stripping.
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Steam-shavel with belt-convevor spotl-clevator.
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DRAINAGE

C'oal mines in Hlinois are not troubled with large quanti-
tiex of water.  Generally the shallowest nines are the wettest
because surface water seeps through the voof or, where the enp
vock 1s lacking as in some places in Districtz T and IV sand
and water flow into the mine through caves to the sarface,
The most water recorded in Hlinois is v a mine in Distrie! 1
where approximately 1,000,000 galions per 24 hours flow into
the mine through eaves. This water is prunped out through
drill holes by two antomatically-started electric turbine pumps
of U0 gallons per minute eapacity; two stationary electric
pumps of 180 gallons per minute eapaeity; and five portable
cleetric pumps discharging 70 gallons per minute, Water
Hows info some mines through channels in the floor undeyr the
coal.  Often the only sourees of water in Hlinols mines ave
the horsting and air shafts and sometimes the fuces of rooms.
If the water colleets in swamps in entries and it is necessary
to install pumps inhy they are usually operated by eleetricity,
seldom by air.  The main pumps at the shatt hottom are
psually operated by steam butl sometimes by clectrieity, air,
or gasoline,

The souree of the water ot the shaft sumyp can asaally be
told by its character., Where the water ix acid it has been
derived prineipally from seepage and its acidity 15 caused
by the solution of iron sulphate; where it is neutral chemi-
eally it is surface water which has seeped through the shaft
diveetlv into the sump. At one mine it 1% sulliciently pure to
ive to the mtles which arve stabled underground,

(113)
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At the present time almost one-half of the coal output of
Tilinois is produced by the dangerous and wasteful meth-
od of shooting off the solid. The charges of powder in the
drill-holes are far in excess of the amount allowable for min-
ing coal safely and the tonnage of slack eoal produced by over-
charged shots is needlessly high.

In Distriet | (Longwall) powder is used at the face only
oecasionally, hence only mines other than longwall are con-
sidered under this caption.

No difference is apparent in blasting practice between
niines operated on the unmodified room-and-pillar system and
those operated on the panel system.

In loeal mines blasting methods are usually bad and
shooting off the solid prevails wherever blasting is done,
Holes 12 feet deep in a 5 foot seam are not uncommon. Tn a
few shallow mines espeeially in District TII no shooting is
done, and the coal is brought down by wedge and sledge.
Vertical cuts about 18 inches wide and 2 feet deep ave
made in the coal at 15 foot intervals and an undereut about 3
inches high and 2 feet deep is made along the face. Steel
wedges are driven between roof and coal at 3-foot intervals
and the coal breaks away in large blocks. The longwall sys-
tem ean not be used at these mines becanse where the coal ix
removed under any considerable area of roof, caves extend to
the surface and sand and water pour into the mine. For this
reason no attempt to draw pillars is made at these mines,

Shooting off the solid in shipping mines is done in every
distriet although less in District VI than in others. The
general custom throughout the State in mines where shoot-
ing off the solid is practiced is to shoot off the weak rib, that
is, off the rib presenting the greater area of free surface.
Three to seven shots constitute a round. At a mine in Dis-
trict TIT shooting in rooms is done off the solid but one-half
of the face is kept sbout eight feet in advance of the other
half. The small amount of powder required per ton of coal to
. gain the rear half of the face is offset by the amount neces-
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BLASTING 1%
sary to bring down the tight coal of the advanced half, Shoot-
ing off the solid should he abandoned in Distriets Voand Vi
where the combination of explosive gas and dust renders the
practice espeeially dangerous,

At the mines examined 22 tons of coal were gained per
keg of powder as against 101 tons per keg after mining ma-
chines, Table 12 gives data for the practice in solid shooting
mines, The pereentage of conl undereut by machines is in-
creasing too slowly, Table 13 gives comparative data on
coal cutting and blasting conditions in 1linois sinee 1900,
Thix table does not show the decrense in amount of powder
that should be expected from the inerensed use of coal eut-
ting machines,

Tanr: 13.—Coal cutting data since 1900°

Year Total ‘ Per cent mined No, mining i Tons ov coat per
].[m!‘_l_“i_‘?:l___. J““w ?ay_.tfntfnlrirmfa machines keg of powder

1900 25,153,929 22.2 430 0.7

1910 48,717 853 37.3 1289 33.7

1912 57,514,240 44.4 138t 33.9

1913 61,846,204 48.8 1089 +0.9
00,715,795 51.8 1828 : 423

1914

! Shipping mines only,
Hiinois.

C(m.m'ﬂcd from Thinty-first Anuual Ceal Hepory of

i<lectric ehain, air puncher, and few pnenmelectric under-
cutting machines are used in the State.  Puncher machines
are usually found at mines of moderate production where
mules are used on the main haulage, At mines equipped
with eleetrie haulage eleetrie mining machines are usually in-
stalled,  The chain-hreast machine 1s commonest in linois,
but the chain short-wall is rapidly growing in favor. At the
mines examined the average number of fons of conl underent
per day per maechine is 1130 The puncher machine asually
undereuts from 40 to 90 tons per day and the chain-breast
machine from 133 fo 200. The average chain machine will
supply coal for 15 loaders, Table 14 gives blasting data for
mines undercutting the coal by machines.
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The usual method of supplying air to puncher machines
is as follows: From the surface 9-inch mains run down
the pipeway in the shaft to a receiver placed 300 feot trom
the bottom of the shaft. From the receiver a 6-ineh line is
run to the face of the main entries and this G-inch line is
tapped by a Ginch branel running to each pair of eross-
evntries to the roowns.

Fig. 32 shows a typleal method of placing shots after a
punehier machine.

Fre. 320 A methed of placing shots atter puncher uadercutiing machine
¥ 8 i L4

The face which is undereut by chain machines is sup-
posed to be snubbed for a depth equal to one-hall the depth
of the undereut. Snubbing usually is only 18 inches deep,
however, und the height of face suubbed varies from I8 to
24 inches. In No. 6 seam the face is snubbed to the blue band.
Fig. 33 shows a conunon method of placing holes after chain
machines where black powder is used and fig. 34, where per-
missible explosives are used. The position of drill holes and
their number vary between wide limits. The usual practice
with chain machines is to use one-third pick bits and two-
thirds chisel bits. Tn Distriet TV seam No. 5 has always been

RLASTING 119

considered hard and in this distriet only ehisel bits ave used
in the chain.

In a mine in Distriet VI where entries are driven on two
henches, shooting is done with size I° black powder, and the

16, 33,

K

.

: Fic, 3. Mecthod of placing holes where permissible explosives are used

holes are arranged as shown in fig, 35. At another mine in
this distriet all holes are drilled with air-drills. Unless the
miner desires to point his own holes all holes are pointed by
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BLASTING

the drifl-runner. The operator of this mine states that on ae-
count{ of the differential in wage seale he finds no advantage
in the use of power drills,

Hydraulic mining machines have bheen tried in one or
two districts but the machines did not perform successfully
on account of the strength of the coal and the lack of cleat.

There are used in blasting coal annually in Illinois about
32 million pounds of black powder and about one million
pounds of permissible explosives, The standard sizes of
black powder according to the Revised Mining Statutes of
Minois are the following:

Niume Sire in inchen

L Througlt 045 over J2/64
G e Through 36/64; over 26/04
e e Through 27.04; over 18/64
e e e Through 20:04; over 12/64
] Through 14, 04; over 7/64
FEE e Through 9.04; over 3/04
FEEFE e Through 5 04; over 2/64

The larger the grain, the slower combustion proceeds
and the slower does the force of the explosion develop, The
sizes In ordinary use in Illineis range from CC to FI*, Ina
comparatively soft material like coal it is obvious that I'F, a
“quick’” powder will have a greater shattering effeet than
the coarse-grained CC which rends more than it shatters.
With a quick powder too much slack coal ix made, but since
the gross-weight law went into effect F'I¢ is the favorite pow-
der with the miners. The waste of lnmp coal resulting from
its improper use in too large quantities has been very great.
This is especially true in undercut coal where the size of the
powder is usually too small and the weight of the eharge too
grent. With explosive gas in quantities Iarge for Hlinois and
with an explosive dust the use of a long-flame explosive in
Distriets V oand VI ghould he ahandoned,  Newvly every mine
in these distriets has had one or more fives and explosions
caused by the flame of black powder igniting feeders of gas
near the face. As fested in an unyielding steel cannon the
flame of black powder will extend more than three times as
far into the open air as the flame of an equivalent shot of
permissible explosive, and in coal, owing to the quick action
of the permissible, the drill hole will be enlarged and in many
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cases the Hame will not emerge from the hole.  In order to
ignite intlammable gas and dust mixtures a high temperature
acting through a certain length of time is necessary.  The
flame temperatures of all explosives are higher than is neces-
sary to ignite these inflanunable mixtures, and the duration of
black powder flame is mueh tonger than the minimum for an
Brnition, The flame of permissible explosives in proper
charges properly detonated is of such short duration that it
does not ignite these mixtures.  The quantity of permissible
used for a shot should not exceed 11, pouuds,

fn MHinois only pitroglveerin powders are used, They
confain free water or an exeess of carbon for the reduction
of flame temperature and usually contain salts that decrease
their strength and shattering eoffect. They detonate easily
and are very little atffected by moisture. The explosive is
nsually purchased in cartridges 6 to 8 inches long and 133
inchies i diameter,  In one mine a test showed that 25 pounds
of a permissible gained 150 tons of conl and 25 pounds of

black powder % tons, Permissible explosives are, therefore,
cheaper for the miner, as 25 pounds of black powder cost
$1.750 and 25 pounds of a permissible explosive $2.40. 1t is
generally supposed that a permssible explosive with its great-
er shattering effeet gives o larger per cent of slack eoal. This
depends in a great measure upon the manner in which it is
used and the physical eharvacteristies of the coal. Used pro-
perly a permissible does not make more slack.

The use of permissibles is fortunately inereasing in
Distriets V and VI The amount used in [linois during the
last four vears is, as given in the Coal Reports of Hlinois:

N pounsha of per-

Year wiissthife cxplosives ssed
BOUE. oo 243,009
5 7. P Ce e 328,075
R AL, 420
X 430,596

A Co-operative Bulletin by ) B Fleming, U, 8, Burean
of Mines on **The tlse of Permissible Fxplosivey in the Conl
Mines of THinois,”” will soon be published.

In 90 per cent of the examined mines which shoot off the
solid shots are fired with fuse but in mines undercutting the

SR A
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coal 60 per cent of the shots are fired with ~quibs. In Dis.
triet IV shots formerly were fired by squibs in the mines
examined but as numerous aceidents ocenrred through miners
or shot-firers returning too soon {o the face fo discover the
cause of missed shots fuse was substituted,

A

Fra, 35, Method of shooting with 1two benches

With fuse and squibs in black powder and with T'use and
caps in permissibles about 1 per ecent of the holes mistire,

Fireelny makes good tamping but it ix easier fo use
I dust, that is pick or machine cattings, For filling dum-
mies than to dig clay from the {loor., Bug dust is often
used for tamping although its use is forbidden by the
State faw. The usunl custom throughout the State is to use
214 feet of {amping in holes charged with black powder or
permissibles.

To blast without shot-firers or in mines not free from gas
in Tlinois requires the restriction of the weight of a charge




126 COAL MINING INVESTIGATIONS

of black powder to two pounds. In many cases this restrie-
tion is not vhserved, By relying on large quantities of powder
per round the miners are becoming less skillful in placing
their shots. At one mine where two men were kitled by a
blown-out shot a drill hole was measured eleven feet in length
and three inches in diameter. At many mines the number of
tons of conl gained per keg of powder has decreased from 25
to 16 since the introduction of shot-firers. The miners drill
tonger holes nnd put in heavier charges when they do not fire
their own shots and when consequently they are not exposed
to the danger resulting from blown-out shots. The excess
of powder above that necessary to bring down the coal shat-
ters it producing an unnecessary amount of slack, evacks the
root incereasing the danger of accident from roof-fall, and
canses fires at the face,

Carelessness in illing eartridges is common.  The men
can see better with their lamps on their caps than when
their lninps are at the required distance from the cartridge.
Oceasional explosions of powder while the miner is opening
the metal keg with a pick emphasize the danger of this general
custom.  In Distriet VI much of the powder is purchased in
paper kegs but in other distriets the metal keg is preferred.

For the transportation of powder from the top to the
partings, speclal ears have been built at some mines. Several
explosions of powder during transport in the last two years
resulting in loss of life and partial wrecking of the mines
ecmphasize the need of specially protected cars for the deliv.
ery of powder to the face.

Fires at the face after shooting are frequent in Districets
Voamd VI at mines where black powder is used and at these
mines fire-runners are employed to inspect the blasted coal
after shooting, Tn some mines 20 Lo 30 fires gtart after each
sheoting. There are no fires after shooting with permissibles.

TIMBERING

The difference in mining methods between the longwall
and room-and-pillar systems makes it tmpossible to compare
timbering in Distriel I and the other distriets consequently
timbering in Distriet T (Longwall} will be discussed sep-
arately,

TIMBERING IN LONGWALL MINKS

The continued settling for a considerable period of time
of the strata overlving the coal in longwall mines makes tim-

Fig. 36, Entry closcly timbered in longwall mine

bering of roadways difficult and expensive. Permanent tin-
bering can be extended only to that point where the first
rapid and violent settling has ceased, and it is not usnal

(127}
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to extend permanent timbering to any point until the face has
been advanced beyond it for at least two vears, Roof breaks
destroy the cohesion of the shale and large masses of rock
must be supported by timber so that the collars of the three
piece gangway set must be heavier than those ordinarily used
in room-and-pillar entries. For usual timbering with ordin.

ary roof conditions an 8-inch cross bar is supported by G-inely

legs. The legs are battered 114 inches for each vertical foot
between rail and eross bar, Under bl roof the entry is usually
closely timbered as shown in Hig. 36, The frames in this illus
tration have white oak legs ¥ inches in digmetor amd 10-ineh
white oak eross bars. These frames are spaced on 6-fool
centers, and the top and sides of the entry are lagged with
split and round props 4 to & inches in diameter,

When it s neecessary to support the inereased area of
roof resulting from turning off a cross entry from the main
entry, or from turning rooms {from a cross entry, cogs called
“branch cogs™ are built with props. These cogs are filled
to two-thirds of their height with waste rock and mining dirt.
They are not completely filled because it 1s necessary to allow
for settling of the overlying strata which crushes the cog
as the weight comes on it A eog huilt 4 feet high asbove the
floor will in 18 months be erushed to a height of but 18 inches
above the floor. 1f cogs were entirely filled with waste rock
and dirt they would offer too much resistance to roof subsi-
dence and the roof would ““ent’ at the cog. This roof caving
would increase the danger of accidents from roof falls and
would add to clean-up expense.

Article V' oof the Third Vein Distriet Agrecinent states:
“The price for turning a room where the company does the
hrushing and builda the cog shall be $3, and where the miner
does the brushing and builds the cog the price shall he
$8.747, the company to have the option of method.”” Besides
the branches at entry and reom junctions two other wide
roof areas must be supported, that is, the shaft bottom and the
Iyes, called partings in room-and-pillar mines. In this dis-
trief the timbering of the bottoms does not generally differ
from the timbering of the bottoms in room-and-pillar mines.
The roof is supported by props alone, by timber-sets, by

st s v AT s 270
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masonry, or by steel -heams. In one mine in which pillar
coal was removed, after roof and floor met the boltem was
widened and timbered with 10 by 12-inch frames spaced on
4-foot centers and lagged with 3 by 1Zdneh planks, No
trouble from roof euiting has ever heen experionced in this
mine,

In a few mines the inner lyes are in abandoned rooms
but generally the lye is formed by widening the entry at the
desired location. The usual width of a lve, as shown in fig,
37, is 14 feet, Teon-inelt collnrs and legs nre used for the tim-

Fia. 37. A typical lye in a longwall mine

her sets which are spnced § feet apart., The lyve in g 37 is
75 feet long and provides storage for 13 enrs on cacly track,

Where a soft wet fire elay several foet thick underlies the
conl 1L 18 sometimes neeessary to nild short cogs us a founs
dation for the legs of the frames in the lves. A cog ol d-inch
props is usually constructed 3 fect high aud 4 feet square,
On the top of this eog, 0 3 by 12inch plank 4 feet long is
placed.  The boltom of the leg rests in o noteh ent in this
plank. As the roof weight settles on the frames the cog is
pushed into the clay and the settling 1s gradual and con-
tinuous,
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The high temperature of the return air curvent in long-
wall mines is very favorable to fungus growth. The heavy
and expensive entry timbers on the return fail through decay
in from 2 to 4 vears. In one mine preservative treatment
i given to the timber used on the main roads. At this mine
the life of an untreated white-oak collar averages {wo years
on the intake and less than one year on the return, Treated
timbers have already been in service on the return for threc
years without sign of decay. The tiinbers to be treated arc
peeled and sun-seasoned. Before taking then wnderground
they are painted with a heavy cout of earbolinemm, The cost
of labor and earbolineum for treating two legs 7 feet long
and 6 inches in diameter, and one collar 6 {eet long and 7
inches in diameter, is 16 cents. The cost of the untreated
timbers is 4D cents,

The cost of timbering in longwall mines where conditions
of roof and floor are so widely different varies with each mine.
Total cost of tunbering varies from 5 to 8 cents per ton of
coal mined, At that mine in which the total cost of timbering
was 8 cents, the cost of face props was 6 cents per ton of coal
mined. A mine producing 1,430 tons a day employed 8 day-
timbermen and used daily L300 props, 70 eross bars 7 feet
i length, 50 bars 8 feet in length, and 2 bars 10 feet in length.
Props 314 or 4 inches in diameter are usually bought. From
Li-cent to 1 cent per lnear foot is paid for props and the
number used per ton of coal mined varies from 114 to 3.

Taste 15.—Cost of mine Hmbers in District 1

1iigmeter Avcrage cust
Tnches Jents
8 15
] 16
10 B}
0 125
12 (3]

The expense of eross bars inerceases rapidly with in-
creased dinmeter and length of span,  Table 15 gives aver-
age cost in the longwall district of mine timbers of various
diameters and lengths, These figures do not include the
cost of placing in position but refer only to the timbers as
piled on the surface.

-
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ROOM-AND-PILLAR TIMBIRING

Timbering in unmodified room-and-pitlar and pancl nines
in Hlinots is characterized by excessive waste in spite of the
steadily deercasing timber supply and constantly increasing
cost of mine timber. Generally no attempt is made to save
room props by pulling them after rooms have holed througl
and props are abandoned even though they could easily he

Fic. 38 Shaft bottom with roof supperted by steel I-beams set on conerete
walls (photo Iy RU Y, Williams, UL S, Burcau of Mines)

pulled at small cost.  The high cost of whitc-onk props of
stundard 414-ineh diameter for lengths up to 5 foet has led
to the false cconomy of buying props of poor quality and
sinaller diameter. This is especially true in District V' where
many operators buy shipments in which less than one per
cent of the props are white-oak, the remainder consisting of
red oak, water oak, elm, hickory, sassafras, and hemlock
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with an average prop diameter of only 34 inches at the
small tip.

At very few mines is preservative treatment given per-
manent timbers, and these mines are principally in Distriet
1V. At one time in this district where loss by decay has
been heavy timbers are treated with one gallon of ercosote
per cubic foot. Untreated round, white-oak timbers with a
small end diameter of 10 inches cost 10 cents per running
foot. The treated timber at the pit mouth costs 17 cents per
running foot, At two mines in District 1V carbolineum is
used; at one where erossbars have broken after decay the
timbers of all new sets are treated with it; at the other, it is
being used on new shaft sets,

In the newer large mines in the State where there is a
heavy roof load with frequent faiture of timber crossbars
steel I-beams are substituted for timber. Steel is not used
to any extent for roof support in Districts 11 and 11 but it
15 used extensively in Distriet VI, in several mines in Dis.
triets IV and VI, and in a few in Bistriets V oand V1L
The standard F-beam of structural steel which combines a
high degree of resistance to bending with minimum weight
of metal has proven well fitted for use in mines.  Steel [-beams
ean often be purehased at second hand from the wrecking
companies in the large eities for a cent a pound.  An average
estimate for new Lbeams in plaee s 3 cents per pound includ-
ing labor cost. Where much rock work must be done the cost
is higher. At a mine in Distriet TV where considerable rock
work was necessary in placing sets an entry-set composed
of a 10-inch 33-pound steel I-beam 16 feet long on 8.inch
white-oak legs costs approximately $20.00 in place. The cost
of setting timber and steel eollars is about the same. The
standard relation in Hlinots between span and diameter of
round white-onk crosshars or size of steel T-heams is:

IHameter of round Size and weight of Steel

Span fn fect white.oak timhers he s
i anches ]
1014 pound; 4-inch
2 9] or

18  pound; B R-incl_n

1714 pound; 6einch
10 7or8 or
18 ”pound + 8«inch
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Diameter of jound

Span in feet white-oak  tinbers “ire and weikbt of Steel
in inches | ITENTY
5 .
12 4 I8 pound;  B-inch
!_4. ) 10 400 pound ;. Beinch
44 poundd; Keneh
16 12 or
52 pound; lanch
52 pound; 12-inch
138 i4 i ‘

Or

b pound; 18-inch

With this relation frames are usually spaced on 214-foot
centers, Might-ineh dinmeter rough white-oal legs nre used
with spans of 8 and 12 feel and 10-inch legs are nsed for

Fic. 39, Inby end of concretelined bottom

greater spans. I is not certain that for entry timbering
steel legs are economienl. The cost in place of a 4-inch 98-
pound steel leg 6 feet long is napproximately $3.00. An S-inch
round white-onk leg 6 feet long costs ahoutl 80 conts at the pit
mouth. Inasmuch as sets fail in the crossbars when not sub-
Jeeted to lateral presure and the labor cost of replacing a leg
is small the use of steel legs may entail an nnnecessary ex-
pense.

_ Old railroad and streetear rails are used as crosshars in
Distriets IV, VI, VII and VIII. Old rails have heen pur-
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shased in one distriet for $12 per ton.  When bought for
roof support their weight varies from 50 to 75 pounds per
card. In Distriet VI 60-pound rails used as erossbars failed
ander the roof weight. No rail lighter than 70 pounds per
vard should be used under heavy roof presure and even heavy
rails are inferior to I-beams beeause their carbon content is
high causing them to break more easily than the I-beam and
their section is not adapted to the purpose,

Shaft bottoms at many mines in all districts are crudely
timbered usually with 16 to 24-inch framed 3-piece sets carry-

Fic. 40. Solid concrete picr at branch

ing 2-inch lagging or with round timber legs and crossbars,
Steel in nearly slf new mines is being nsed for roofsupports
at shalt bottoms,

Conerete in all Inrge mines is comng into general use
as a substitute for close or massive timbering as at shaft
bottoms or at pillar points at partings. Fig. 38 shows a shafl
bottom at a mine in District VI where the roof is supported
by steel I-beams resting on concrete walls and fig. 39 shows
the inby end of a shaft bottom in District VIIT which is lined
throughout with conerete. The walls of the lining are 24
inches thick at the bottom and the thickness of concrete is
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gradually reduced il at the erest of the arch it is 12 tnches,
A gob filling is packed between the areh and the roof. 'T'he
length of conerete bottom on eaech side of the shaft is 16D
feet, The conerete was made in the following proportions:
1 Portland cement; 1 sand; 4 washed gravel, Proportions
for conerete which are frequently used for mnssive work are:
1 Portland cement; T washed sand; 4 sifted cinders, Fie 40
shhows the point of the pillar at o eross entry in a mine in
District VI, The coal pillar is eut baek 20 feet and the roof
at the point is supported by o solid conerete pier. The ehief
object in removiag the conl at pillar points and building brick

Fic. 41, Cog timbering at parting

or concrete piers is to provide a substantial roof support
which will not he knocked away if hit by a teip whieh happens
to leave the track when rounding the curve.

In a few large mines other than longwall timber s nsed
instead of conerele where o large benring surfnee is desired,
At one mine where wide partings are built the roof is sup-
ported by cogs 8 feet square built of G-ineh props, ax shown
in fig. 41. These cogs are not filled with gob nnd are weaker
than filled cogs used in longwall mining in Hinois,

In entries in nearly all mines the support under bad roof
is the 3-piece entry set, either with two long legs, with (ne
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leg short awd the other long or with two short legs vesting
in latches cut in the ribs. Where a curve oceurs in the entry
the short-legred frames arve commonly used becanse a trip
which jumps the track is likely to break the legs of long-
legged frames and bring down bad falls. g, 42 shows the
methods of leg arrangement in the three-piece entry set. In
District V hundreds of feet of entry with bad roof are sup-
ported by props alone and sets wre seldom used at any of
the mines examined. The quality of timber is poor and the
three-pieee gangway set when ased is generally constructed
of split room-props of small dinmeter,

Fic. 42. Timbering in haulage entry

It is to be expected that where roof conditions are so
varied as in the eight districts of Hlinois ditferent types of
timbering will be found. The roof may require no timbor-
ing or there may be an alternation of **rock top” and clod as
shown in fig. 43, Where the transition freom limestone roof
to clod is abrupt it is productive of many accidents from roof
falls. At a mine in Distriet VI there is a thick shale deposit
overlying the coal and the roof on both sides of the shaft
caved to a height of 42 feet from the floor. This cave ex-
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tended 110 feet along the main entry. Fig. 44 shows the
method of timhering the entry in the caved area. The frames
shown were set on 434-foot centers.

In many of the mines examined in Distriets 11, 1V, VI,
and VII top coul was left where the timmediate roof over the
coal was thick black shale. Top coal prevents varintions of
temperature and humidity from affeeting the shale of {he
voof proper, which spalls badly when exposed fo the aiv, As
a rule where no top coal is left the shale falls with {he conl
or is drawn. Where there is less than four inches of shule
hetween the coal and the cap roek it i drawn, Where the

Fri. 43, Alternation of good and ad roof

shale is over 4 inches thiek it is propped in some mines, hut
in others it is drawn unless it is over 2 foet thick.

In Distriet 11 where the two benches of the bed are united
and the conl is over 6 feet thick, top conl is left up in entries
and the roof is arched. In this district no timber is used
in entries under top coal except where it is broken by slips.
Where the lower bench only is mined the roof is supported
by three-piece timber sets baving 8S-inch erossbars and 6-
ieh legs. White oak is generally used for entry timbering,

In rooms in {llinois the variations in propping are as wide
as are those in entry timbering. The reof may be limestonc
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or hard shale requiring no propping or top coal may be left
or the roof may be elod with such slight cohesion that it breaks
at the prop or it may be black shale so difficult of support
that it requires cross-hars on props.

A mine prop is supposed to have one inch of digmeeter
for each foot of length but this relation seldom obtains, the
diameter usually being less than in this ratio. The cost of
props inereases rapidly with increasing length and the pre-
vailing prices in IHinois are:

Length in feet Cust in cents pet prop

45 4y
5 3
314 Oy
6 10
614 i3
7 17
8 23
Q9 Jo
Af each mine examined several rooms were chosen

as typical and inspected earefully, The width of a room was
measured and the number of preps in place counted in a
measured length, From these data the number of props per
100 square feet of roof was ealeulated. Table 16 gives figures
concerning props in rooms for each mine and average number
and cost of props per 100 square feet of roof for each dis-
trict.

Dicipline at the face is lax and in every mine examined
rooms under dangerous roof were found in which the nearest
prop to the face was 20 feet distant from it and in many
mines the distance was over 30 feet. No man under shale
roof shonld be allowed to work 20 feet ahead of his last prop.
Many miners will not use suflicient care in propping un-
less compelled to do so and the greatest need for safer min-
ing is more face hosses, Tn Distriets V oand VI this need
is especially apparent. [t is difficult to understand the oppo-
sition to a provision in the State Mining Law for a fixed
number of face bosses for each hundred men employed.

In rooms in Distriet V the number of props is inadequate
for safe roof support and the miners are not compelled to
keep their props close to the face. TIn Distriet VIIL the
necessity for elose propping is obvious because the numerons

i
H
i
i

TasLe 6-—Dafa on props in rooms

hstrict

bk b NS .
bplerb ety No, mune

— s
w N

11 19 .

Vi 87 N

62

63
rd
—— . ()S —
' Including cross bars,

-
8 o

2w T

S ou.g
[ “e
P [
© -5
& T
T teu
- Pl

=

s g e Ty
[LADY- 1=
L L2
LTS
[T, % R o 0¥ N

Few props
except at
clay veins

3.7 16.7
5.4 25.2
3.7 17.2
6.5 30.0
1.0 20.0
2.8 16.8
2.6 26.0
2.8 18.2
1.6 8.8
1.1 10.0
2.4 14.4
5.7 51.3
2.5 20.0
1.6 9.2
2.4 12.0
2.3 20.7
2.7 16.5
5.1 30.6
2.3 32,2
2.2 17.3
4.0 29.0
.9 7.9
5.5 41.3
2.7 243
4.7 3.

@ fope it oo
2.8 21.0
4.0 34.0
2.2 20.7
2.0 16.0
J.0 21.0
2.5 21.9
2.4 21.0

? Few props cxcept at clay veins,

R

Thatriet

ViITH

Averape by
districts

1
ER|
AN

v
Nl

Vi
VTS

All minces
examined

No. pes 100 5q.
i, of roof

s

0.

(%]

4

b bo b DN
Semuae

o nun——"nnsy - 1S de -

f T RN EAVE 35 )

B

s

Ai
e

a
{

L}
R
A
RH

R

[ SR

LVt

~

70,
10,
70.

19,
32,
30.
19,

.0
R
.3

o > S wnn~3S S -

ks

D =bz

0
Rt
3.6

et



140 COAL MINING INVESTIGATIONS

**niggerheads’” or **sulphur-balls’ which protrude from the
roof have little cohesion to the roof shale.

The eost of props per ton of coal and the total timbering
cost per ton of coal are difficult to ascertain on aceount of the

12~ 54 2 Lisel Toeam

Fic 4. Timbering in caved area in District VI

different segregations of cost items at mines in the State. The
number of props purchased per ton of coal varies from 2
to 12 depending upon roof conditions. The figures as sup-
plied by operators for cost of props vary from Ys-cent to 2

R
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cents per ton and the total timbering cost from 1.5 to 6.5
cents.

Depth of cover and system of mining in mines other
than longwall seem to have no effect in the amount of tim-
bering necessary. The characier of the immediate roof is
the chief factor in determining whether little or mmeh tim-
bering shall be done,
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clean up the gob lving alongside the tracks which is a con-
tributory eause of the numerous acceidents from pit-cars in
all districts, and especially in Districts 1V, VI and VIL

There seems to be no relation between percentage of
coal undercut and number of aceidents,

The causes of aceldents in Ilinots are much the same
as in other coal mining states,  Attention has been called
repeatedly to them in the reports of the State Mine In-
spectors and they are covered by provisions of the Tlinois
Mining Law and the agreement between the operators and
miners but throughout the State the enforcement ol the State
Mining Law is lax and its provisions are frequently disre-
earded,  Hav is taken to the underground stables in open

Fic 45. Photograph of underground refuge chamber

ears, open lights are taken into the stables, powder is handled
carelessly in transportation and is stered underground iu
greater quantity than is allowed by law, powder kegs are
opened with pieks, cartridges ave filled whbile the miner’s open
lamp is on his cap, dummics are filled with **bug-dust,”” and
gob is kept so close to the track that in some places the hubs
of the pit-car wheels touch it in transit. The injuries and
fatalities in Illinois will not lessen until stricter enforeement
of the common-sense provisions of the State Mining Law is
compelled by mine inspectors, operators, and miners,

The Peabody Coal Company in its Peabody mine at
Sherman in Distriet IV has prepared an underground refuge
chamber in its mine so that if the miners are imprisoned

ACCIDENTS 145

through any cause they may have a safe place of retrem
where communication with the surface can be maintained.
This refuge chamber, shown in fig. 45, a photograph of the
interior, and in fig. 46, a sketeh showing the method of con
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16, 46. Sketch of underground refuge chamber

struction, is lined with concrete and closed by an air Jock
protected with steel explosion-proof deors. A hole § inches
in Gismeter is drilled from the surface into the chamber
which ig 7 feet high, 28 feet long, and 16 feet wide. The
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shale roof of the chamber is supported by six conerete pil-
lars two feet square. An empty powder can placed in the
mouth of the drill hole shows its position in fig. 45, Through
the drill hole fresh air can be pumped to the chamber and sup-
plies cun be lowered. Refuge chambers in coal mines are an
admirable precaution and at least two should be bhuilt in
every mine, particularly in mines in southern ithinois
which explosive gas and dust are found.

The state of I[linois has provided three Mine Reseue
Stations at which ¢rews are maintained for rendering as-
sistance in case of explosions or mine fires. A number of
mining companies also maintain rescue and first aid erews
and equipment.

PER CAPITA PRODUCTION OF EMPLOYEES

The factors which enter into the total mmount of labor
necessary to produce the fonnage of each district are: Nution-
ality of employees, thickness of seam, system of mining, per-
centage of tonnage undereut, charaeter of roof, daily tonnage
of mines, and the extent of preparation of conl for market.

In analyzing Table 20 whieh contains data on daily per
capita production of employees it is notieeable that Distriet 1,
the Tongwall distriet, produces only 2.1 tons per day per em-
ployee and only 2.8 tons per day per face worker. This low
production is due partly to the method of mining but prin-
cipally to the thin seam which in this distriet averages 3 feet,
2 inches in thickness. Longwall mines in Distriet 1V in a
seamm 4 feet, 8 inches thick average 3.5 tons a day per em-
ployee and 4.2 tons a day per face worker. It takes the
same amount of labor at the face in longwall mining {o gain
a slice of coal 3 feet, 2 inches thick as to gain one 4 feet, 8
inches thick. '

In Distriets 11 and 111 the mines are all small and the
average number of tons a day per face worker is high be-
cause in Distriet Il almost all the coal is undereut and in
hoth distriets the labor is chiefly American, Knglish, and
Scoteh and the eoal is easily mined. In Distriets 1V, V, VI,
VII, and VIII, in which the mines are of larger capacity,
the percentage of underent coal is the chief factor in high per
capita production although the number of men employed in
rescereening plants and washeries, thickness of seam, and the
nationality of employees are minor factors in Districts VI,
VII, and VIIT.

The eoal mining industry is now in a eritieal condition
in Ilinois. The prinecipal cause of the present depression is
that it has been too easy to open & mine. The Mining Inves-
tigation Commission of the State of Illinois in its report to
Governor Charles S. Denecen, March, 1911, said:

‘“The number of shipping mines in Tllinois is greatly in
excess of the number required to supply the maximum demand
for Illinois eoal. This has resulted in the actual annual aver-

(147)
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Tasre 20.-—Daily per capita production of employees’
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age running time of all mines operating in Hinots for sev-
eral years past being materially less than two hundred days
per year. With a more reasonable adjustment of mining
capacity to the greatest possible maxiimam demand (which
is entirely feasible in so far as the commercial or physical
considerations are concerned) it should be possible for the
mines to be operated an average of at lenst two hundred and
ifty days per year, The result of thisx condition is that all
of the mine emiployees in Ilineis (now about seventy {hous-
and) are idle on an average nt least sixty days per year
more than need be if there were a reasonahle adjustiment of
mining capacity to the fullest trade requivements.

Stated i another way, the entire foree of mine em-
plovees is idle one-fourth of the time they should be able 1o
work after making all allowance for unavoidable idle {ime.
This has the same effect as though one fourth of them were
idle all the time. In other words, fifteen thousand men, in
effeet, are idle throughout the entive vear, but held in the
immdustry by the attraction of the excessive number of mines
nominally in operation. This is an enormons ceonomic waste,”’

On account of the lack of a uniform system of aceounting
it is difficult to make comparisons hetween the cost of similar
operations in different districts and to adjust selling quota-
tions for the different fields according to actual costs, The
books of many operators do not segregate the cost items for
different phases of mining operations so that the profit leaks
can be diseovered.



VENTILATION

The canses of mine-nir pollution are: respivation of men
and animals; gases from the use of explosives; fumes from
miners’ lamps; absorption of oxygen by coal and pyrites;
exudation of gas from the seam; emanations from exerement ;
decay of timber; ecoal dust from mining operations, ete. These
factors often combine to impoverish mine air and render it
injurious to the health of the miners. The problem of pre-
venting exeessive poilution of the air is, therefore, very jm-
portant,

The fundamental difference between the longwall sys-
tem and the unmodified room-and-pillar and panel systems
necessitates separate discussions of ventilation in longwall
mines and in mines other than longwall.

VENTILATION OF LONGWALL MINES

The ventilation of mines operated on the longwall sys.
tem presents few difficnlties, and the problem of supplying
air to the men at the working face is easy of solution, In

TasLe 2L—Comparative temperalures in longwall and room-
and-pillar mines
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room-and-pillar mining, the faces of the roowms, that is, the
working places of the miners, are outside the direct flow of
the air current except when the face of a room is at the point
where a cross-cut is driven through the room-pillar. In
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longwall mines the air current always flows along the work-
ing face, das shown by fig. 20, More physieal discomfort is
suffered by the longwall miners, however, hecause the fen
perature at the face of the longwall mines is greater than at-
the face of room-and-pillar mines. This ix shown in Table
21 which gives return aiv temperature fov mines undey hoth
syvsfems,

This table shows that during passage throngh the work.
ings of a longwall mine of average size the ventiluting cur-
rent undergoes an average rise in temperature of 20,2 degrees
above that at the botiom of the downeast <haft. o a room-
and-pillar mine of ordinary extent of workings the air cur-
rent has ils average temperature raised 11.1 degrees [
while passing throungh the mine. This average difference
throughout the year of 9.1 degrees between the temperatures
of longwall and reom-and-pillar inines is largely beeguse in
the former a much smaller quantity of air with lower velocity
passes over more men and lamps.  Sometimes the gob fires
m longwall mines increase the temperature. When mining
is done in the clay under the conl few gob fires ocenr hecause
then not much coal finds its way into the gob. Gob fires are
more frequent where undermining is done in the eoal be-
canse every condition necessary for spontancous emmbustion
is then found in the gob aboui 15 feet from the fuce. The
necessary faetors are:

TPine particles of coal.

IFinely divided iron pyrites,

Moisture.

Air confined in the interstices of the gob.

Initial heat produced perhaps by vool pressure on the
goh,

Where the gob is not heated to the point of combustion
its temperature may be raised considerably by the oxidation
of coal and pyrites. Because the presence of air is necessary
for this process gob fires do not ocenr much farther behind
the face than twenty feet as beyond this point the settling
of the roof has packed the gob so tightly that air is excluded.
That sufficient. heat is developed by a few zob fires to bring
abont the increased temperatures at the longwall face is



152 COAL MINING INVESTIGATIONS

shown by a temperature reading of 8¢ degrees I, taken at the
face 10 feet from a gob fire after the air current has passed
the sealed-off fire, and by a veading of 73 degrees . taken at
the face 100 feet distant from the fire before the current hax
passed over it, '

The cost of removing sulphur from the mine varies from
34 to 134 cents per ton of coal mined. Fires in the gob of
longwall mines are easily sealed off. The usual method is
to build around three sides of a fire a solid wall of roof rock
leaving the gob which has been packed by roof settling as the
fourth side. A lining of fine sand is placed tustde of the wall.

The sand is usually brought into the mine for this pur-
pose and stored underground to be ready for immediate use
when needed, Including cost of sand the expense of sealing
off a small gob fire approximates $25. In some mines road
dust instead of sand is used for sealing off fires and serves
the purpose as well beeause road dust consists principally
of inert shale pulverized by car wheels on the track and by
the feet of men and animals on the roadways. It a five occurs
from 5 to 20 feet from the face between two rooms, it is
reached in some mines by digging through the burning gob
which is then loaded out if possible before sealing off is
begun. This method of walling off is regarded as very eftic-
ient beeanse the sand or road dust packs remain effective for
at least two months and before the end of this period the
fires are extinguished,

Very little marsh gas is found in longwall mines, afthough
oceasionally pockets are diseovered in small sand deposits im-
mediately above the shale roof. Wherever it thus oceurs it is
quickly diffused in the air and becomes so dilute that no cap
is shown by a testing lamp.

Roof falls caused by the expansion and contraction of
roof material on sceount of temperature changes are numer-
ous, because cracks extend several feet into the immediate
roof. 'Two of the mines examined heat the intake air in
winter to keep the temperature more constunt and also to
prevent the formation of ive in the intake shaft. The amount
of roof fall is in this way lessened, In one of these mines
the exhaust steam from the fan engine is put into the down-
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cast air shatt through a 4+-ineh pipe and as o preeautionary
measure against o temperature so low that exbaust stemm
could not keep the shaft free from iee, a 1'%ineh pipe for
ve stean adso runs into the shaft, Tt is seldom necessary,
lowever, to use this live steam.  In the other mine the live
steann 1= sent down the intake shaft through a 3-inch pipe,
which Teads to aeviindrieal mdiator 7 feet in diameter placed
at the bottom,

The necessity for artificial hnmidifieation to prevent conl.
dust explosions has not been apparent in longwall mines.  In-
astuch as all the coal is removed from the seam as the fuee
advances and as the exeavation is filled with waste rock the
only sources of supply for conl dust are the daily working faec
of fresh coal and the spillings from the pit ears, In room-and.
pitllar mines the ribs of the entire workings and sometimes
also the roof and floor ave of coal and the spalling of thiy
coal furnishes a cumulative supply of dust thal becomes con-
stantly drier and more explosive.  The coal dust from mining
at the face in longwall mines is covered with shale and elay
within a few dayvs after it is made so that there is no aceninn-
lation of it The dust brushed from the rihs of longwall
unnes 1s not inflammable. The analyses of smnples thus taken
show that the dust consists prineipally of shale or other
mert matter. Table 22 gives the average of analyses and of
pressures developed in the explosibility apparatus for 14 sam.
ples of longwall rib dust collected in the hauluge ways.

m VT v o . .
PasLe 22.—Comparison of longwall and roowcand-pillar rib
dust on haulage ways.
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. The high average temperature of the air in Tongwall
mines decreases the relative humidity and considerable mojs-
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fure is absorbed from the dust of ribs and roads so that, un-
less additional moisture is supplied by seepage water or by
sprinkling, the dust of the roadways becomes very dry. In
a few longwall mines the hanluge rouds are sprinkled at jonter.
vals varying from one week to three months,

A co-operative bulletin on the character of the dust in
Illinois mines will soon be published.

VEIENTILATION OF MINES OTHER THAN LONGWALL

Fxplosive gas is found in every district in HHinois but in
Districts 1L, TH, IV, and VI gas is found in active
workings usually only in roof caves and at slips and in snall
quantities in abandoned areas, In these distriets an oceasional
aceident oceurs by ignition of small bodies of gas in these
areas.  In Distriets V and VI and in the northeast part of
District VII, however, the subject of ventilation is a vital
one inasmuch as there have been serions explosions of gas
and dust in many mines resulting in mueh loss of life and
destruction of property. The disastrous explosion at the
Zeigler mine in 1905 and the fire in 1908 and the explosion at
the North mine, Royalton, in 1914, will be recalled by those
familiar with llinois mining history. Irequent explosions
of less magnitude in other mines, many of them resnlting in
loss of life and all of them entailing great expense in recover-
ing the mine or a portion of it, have caused these distriets to
be regarded properly as dangerous, The mines less than 100
feet deep seem to be comparatively free from explosive gas.
As the rock strata of the shallow cover are broken and in
places eroded, the spaces left by rock removal being filled
with sand and clay, much of the gas in the bed has escaped.
Where the bed lies at depths greater than 100 feet it is usually
undrained and contains the greater part of the gas originally
formed in it. Mallard states that gas impregnates a coal
hed just as water impregnates a porous substance and that
its escape results directly from a difference of pressure be-
tween the interior and the exterior of the mass. The highest
pressure of gas in the solid coal which was recorded by Dar-
ton in this district was 33 pounds per square inch although
the pressure is probably higher in certain areas. However,
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a diffevence in pressure of a few pounds only is sullicient to
:;et up a steady flow of gas from the coal into the warkings,
The actual volume of gas found in the refurn air current af
any time will depend chiefly upon the number of active work.
mg_plnc{ts in the mine untess the hed contning large storage
basins of gas, that is, it will depend upon the area of i'ru:h
coal face exposed daily. This statement is borne out by Dar-
ton’s findings. In one mine 418 feet deep with a daily produe-
tion 0[‘_‘2,300 tons he records 181 cubie feot of methame per
minute in the return air current when the mine was apernting

Fro, 47, Explosion-door in conerete-ltock stopping i District VY

and 78 cubic feet per minme after a suspension of 5 to 15
days. ““ In the flat-lving undisturbed 1llinois beds, depth over
j.?(}{) feet does not seem to be a factar jn the amounnt of f:ﬁ
in the bed,*?? 'B ‘
‘ The presence of large voltmes of g can not he ;u'mli:etml
For any area unless it is known by previons workings that the
area Is one in which the coal is broken by struetural nmovenent
so that it acts as a reservoir for a considerable .~;m‘rmtﬁdillg
area qf the bed. In the deeper mines of this distriet, however,
there is a continuons emanation of gas frowm the fresh conl and

‘Darton, N. H,, Occurrence of Explosive Gascs in onl Mines, 1 8

Mines, Bulletin 72 Hurcau o
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such reservoirs may be broken into at any point.  Although
different exposures of fresh coal do not give off uniform
quantities of gas, some exuding none rfnd some !'a‘rge quan-
tities, the aggregate emanation is cunsnh-ljnhlv. {'he return
air in the upeast shaft at one wmine mutauued.il.:lt{ per cent
methane, The irregularity of emanation in different sections
is well illustrated at one mine where the nupeast air contained
0.20 per cent methane and a cross-entry, on which there were
23 working places, near its intersection with the i entry
contained 1.08 per cent.  In another mine with 0.26 per cent
methane in the main return, samples taken in two rooms at
the face showed .53 per cent in one and 10.35 per cent in the
other. :

Fie, 48, Typical gob stopping

In altost every mine exmuined in Distriets V and V1 gas
is found in development entries mud in the face of all work-
ings driven to the rise. Inasmuch as naked lights are allowed
throughout these districts the safety of the miners depends
upon the thoroughness of the examination of ghe mine examn-
iner. A single dereliction of duty may result in great loss of
life and the wrecking of the mine. Inmany mines the use of
naked lights should be abandoned unless the quantity of air
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supplied to the face is very materially inereased.  In a few
mines the use of safety lamps in certain sections is insisted
upon, but mixed lights are dangerous and in other states have
frequently eaused serious explosions.

Wherever workings in a gassy mine have heen aban-
doned they are usually sealed off by stoppiugs of various ma-
terials. A large amount of methane scon colleets in these
abandoned areas. In one mine in whieh a squeezed area has
been sealed off by n conerete stopping, nir smnples dawn
through a B-inch relief pipe in the stopping showed 3817 por
cent methane. It is reported that sinee the data on which
this bulletin is based were eollected all sealed-off areas in
Franklin County have been opened up and ventilated.

Details of a study of gas in mines in southern [linois
will be found in Co-operative Bulletin 72, 1. S, Bureau of
Mines, Oceurrence of Fxplosive Gases in Coal Mines, N. .
Darton,

Iface samples of the coal when grownd to 200-mesh, dried
and tested in the laboratory in Urbana, show that the unadul-
terated coul dust of every district is explosible.  The average
pressures developed in the explosibility apparatus ave given
for each distriet in Table 23, '

Tanie 23.—Pressure developed by dust of face samples in
explostbility apparatus

District No, sampics }l’rnsurc in pounds per mpuare dfnch at z2i9at ¥,
I 11 . RA00
11 5 5880
111 & : 7.805
v 17 : 7.700
v ) 7 : 7.105
Vi 16 : 5.950
VIT 24 : 7175
Vil [ ®O28

In Distriets 11, 111, IV, VI, and V11! the dust found on
the vibs of entries is not very explosible heeause it has such
a high moisture and shale content.  Shale Jdropping from the
roof is ground up by car wheels and by the feet of men and
mules and the inert dust thus produneed is mixed with the coal
dust on the ribs and aets as a diluent.  However, although the
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con! dust may not be suflieiently explosible to inttiate an ex-
plosion when an explosion is once initiated in mines in these
districts by ignition of gas or by a blown-out shot the dust
will propagate the explosion as violently as any other.

The rib dust of Distriets V and VI which ave gassy dis
tricts, is dry and in District VI is not likely to be adulterated
with shale because the coustant dropping of top coal adds to
the supply of pure dust. Fvery precaution should be ob-
served in these distriets for the prevention of dust explosions
and for checking them if they are initiated. At a few mines
in these distriets, notably at those in which there have been

Fic. 49, Efficient brick stopping

explosions, attempts are made to lessen the danger. 1n Dis-
trict V in one mine where road dust is thick calcium ehloride
i8 put on the floor of entries.  Caleium chloride being a hygro-
scopie salt absorbs moisture. Coal dust when covered with
it hecomes moistened and remains damp as long ns the cal-
cium chloride continues to absorh moisture,  The finest coal
dust is thus prevented from being thrown iuto sugpension in
the air current. At this mine it was found that by using 11
pounds of granulated ealecium chloride per square yard of
floor, fine coal dust lying one inch thick was kept moist for
six months. The use of this salt has heen so satisfactory at
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this mine that o much greater floor area will be covered i the
future. In the small quantity bought for experimentalion
calcium chloride cost $13. per ton. This cost will be consider-
ably less if the salt is hought in large quantity.  Provision is
made at another mine in this distriet for the expansion of an
explosion wave, the idea being to prevent the propagation
through the main entries of a local explosion tn a room or
entry.  An explosion door (fig. 47} is built into cvery cighth
stopping along the main entries.  This door is bhuilt of two
thicknesses of one inch shiplap hoards, and swings vertieally
on a one-inch iron rod, Uprights and easings are bhuilt into
the stopping. The width of the door, 4 feet 3 inches, is the
same whatever the width of the erosscut, but the height varies
with the stopping.

In Bistrict VI at one mine water is piped to the face of
every room and the ribs, roof, and props of every room are
hosed before shooting., In a few oiher mines the ribs of
entries are hosed every two weeks,  Tn another mine the haul-
age ronds are ballasted with ashes. 1t takes 76 cubic feet of
ashes to cover 40 linear feet of road. When the road hed
becomes covered with coal dust more ashes are sprinkled on
it. The roads are sprinkled with water nightly., In thix
mine an explosion which killed 8 men died out for lack of
explosive dust after traversing a short streteh of entry in
which ash ballast had heen used.

A bhulletin dealing with the explosibility of eoal dust in
[llinois mines is in press and will soon be ready for distribu-
tion.

The subject of humidity of air in Illinois mines has been
covered in Co-operative Bulletin 83, U. S, Bureau of Mines,
The Thumidity of Mine Air, by R, Y. Williams., The humid-
ity of return air in Tllinois mines throughout the year aver-
ages 846 per cont and the temperature averages 64 degrecs
. The average humidity of the outside niv in Nlinois is
72 per cent and the average temperature 52 degrees .
The moisture gained by the air current is extracted from
the ribs and where there is no seepage of water the moisture
is obtained from the dust on the ribs. Humidification of
mine air 1s attempted at a few mines. At two mines in
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Distriet 1V the intake air is hvnte‘d; at one by wmm}f‘ ‘n!t
over a coil of one-inch pipe 693 km..'t\ long thrnngi‘l ..“ \1(,.1'
live steam is passed nt a pressure of 80 pounds per s;q}uu‘(_.
inch: at the other by jets of steam ex!umst.wl‘ m.to tnlcuzmt
shaft from the fan engine. At these mines at 13 state 1}11‘
in the coldest weather the intake air at _tiu‘:_.-—hqf.tum of t;l-(.,
air-shaft has a temperature above freezing. Clean-up ?:
pense in this district can be lessened materially by h(:n'{u_lg {.;l
intake air and every mine in the district could pl'()fltz; )!)
install a steam coil or drum. The n}ltml expense w ‘f.“%‘ lni
small and the expense of operation slight compared with the

Fic. 50. Latch in rib dag to receive stopping

saving in clean-up cost. The :_shalv roof spalls off tl_)udi.y‘ ;l(i
gpring and summer in many mines and in Sone Con lﬂ‘t:(b i
fall till the limestone or sandstone cap rock is exposed, n
soveral mines in this district in new entries c}nwn dl}tlll;.;
winter the roof begins to fall with the nd\:unt_ of 'sunu.mei’unc
caves to the cap rock. The cause of the ta!hng i (:i.ueﬂ). »th(i:
expansion of the black shale \\'it!i the tise in temperature (?
the intake air current.  Maintaining the air .currvnt at a Ili?l;)
nearly constant temperature hyluu.auns of pl'eheatm‘g w;\::;
steam coils would decrease the roof falls by decreasing the
seasonal range of temperature. :
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In District VI in three mines exhaust ~team from the fan
engine is turned into the intake air-shaft in winter {o prevent
the formation of ice in the shaft. At one of these mines the
exhaust steam is carried over a radiator heated by live steam,
The radiator is made of 1,000 feet of 114-inch pipe.  One of
the mines using exhanst steam reports that it canses roof {o
Fall bhadly,

In Distriet VITT exhaust steam was turned into the aie-
shaft at one mine to prevent the formation of jee,

At the mines examined in other districts the only water
itroduced into the mine is in sprinkling the hanlageways for
the purpose of laying the dust. Thiy procedure aids very
ittle in hamidification of the air but adds to the efficieney of
the mules by temporarily lessening the amownt of dust thrown
up by the passage of cars and hy the feet of men and animals,

At most mines in TlHinois the fans are always run as
blowers hat in a few they exhaust in summer and blow in
winter, and in the vicinity of Pana they alwavs exhaust,  The
yuantity of air delivered by the fans usually ix =mall in some
inines the amount heing less than 253,000 eubic fect per minute,
The average mine with about 1.500 {ons daily ontpat usually
has a ventilating eurrent of approximately H0,000 cubie foet
per minute.  There are only a fow mines in Minois at whieh
the ventilating current supplies 200,000 eulic foct per minute
and these mines are nearly all in the gussy Distriet VI, The
fan at one of the mines examined in District V has a capaeity
of 200,000 cubie feet.

Although at most mines enough air is delivered by the
fan to provide the legal amount in proportion {o the number
of men and mules underground stoppings are often so inef-
ficient that only a compnaratively small amonut of aiv venelies
{the last eross-ent on the entries or arrives at the working {ace.
At many mines a large percentage of the air Hlown by the
fans into the air-shaft short-civenits throush the leaky stap-
pings into the return air. Tn one mine with lumber stop-
pings, a careful study by J. 7. Ryan, U7, S Bureaun of Mines,
showed only 1214 per cent ventilating efficicney,  Frequently
only 20 per cent of the air supplied by the fan reaches the

last eross-cut. A co-operative hulletin by R. Y. Williams,
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“The Efficieney of Mine Stoppings™ will soon be issued hy
the 1. S. Burcau of Mines, At nearly all of the smaller
mines in 1inois stoppings are built of gob, sometimes loosely
packed, wore often tamped. Fig. 48 shows a typical gob
stopping. In a few mines gob stoppings are plastered with
mud and in some with mud and wood-fibre.  Besides gob the
materianls of which stoppings are made arce: powder cans and
mud mortar, old ties and fine gob, lumber and wood-fibre,
expanded metal and wood-fibre, pressed gypsum blocks called
Pyrobar, brick, conerete blocks, and monolithie conerete with
varions aguregates.

Fic. 5. Mixer and mould for making concrete blocks

In one instance noted stoppings had been built of 34
inch-mesh expanded metal nailed on props with one zide of
the expanded metal plastered with wood-fibre 14-inch thick.
The metal rusted and the stoppings fell in six months.  They
were replaced by conerete monoliths,  Berkytt Iath nailed to
props and covered with wood-fibre 14-inch thick is used exten-
sively for stopping material in Distriet VI. This stopping is
efficient for a short time. Two men can build three of these
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stoppings a day.  One 100-pound sack of woud-fibre costing
$10. per ton f. 0. b, mine will cover one stopping 8 by 10
feet.  Berkytt Iath bought in lengths to fit o mine cav costs
$10.50 per thousand board feet. At a mine in Distriet VII
stoppings are built of shiplap with shaly, slack, and fireclay
banked on each side of the lumber stopping. )

GOLEH HOUBE

Cindar Conveyor

CINDER BIN Tt

|| S .
T~ JChuis : 1(
LS RAToack T

Fia. 52 Arrangement of plant for making concrete blocks  (After Ross.)
_ Pyrobar stoppings are found in several mines.  Pyvrobar
1s & gypsum block made in two sizes; 12 by 30 by 4 inches and
12 by 30 by 15 inches, and to decrease the weight three fongi-
tudinal core holes are made in the blocks. e block 4 inches
thiek has a compressive strength of 154 pounds per sepuare

Tasre 24—Total cost of completcd stopping

Fer squaie fnat

] uf auvidace Per htoek
Cost of manufacture in cemts.. . . . 55N A9
Cost of building in cemts. ... . . .04 4,48
Fowal laid cost in cents,. ... ... e e 10+¢.2 R

inch and the bloek 5 inches thick a strengtl of 162 pouinds, the
greater compressive strength of the block five inches thiek
being due to greater thickness of its walls.  The four-ineh
block weighs 12 pounds per square foot of surface and the
five-inch block, 1314 pounds.  The price of the four-inch hlock
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Tasre 25.—Material and initial cost of stoppings

Material of
MOPPInG
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is four cents per square foot, . o, b, Fort Dodee, lowa,  The
Pyrobar block is well adapted to mine stoppings and fire seals
m dry mines where it is not subjected to heavy roof seitle-
went. The bloeks ean be sawed into desired sizes with o hand
saw.  The mortar nsed in building stoppings with this ma-
terial has a gypsum base and costs $6.50 per ton. Two men
can build three 6 by 12-fo0f stoppings in elght hours.  In this
distriet a 6 by 12-foot stopping in place costs $6.50: abont
nine cents per square foot of surface.  ire seals can be huilt
casthy and guickly with these blocks whiceli are five resisiant.

Fie, 533, Concrete overcast

Fig. 49 shows an efficient brick stopping in a mine in
Bistriet VI, This stopping has one course of brick laid on
the broad side.  The rib, roof, and floor are cut away for a
depth of 6 inches to provide a tight joint. In the centor a
stiffencyr course is lnid at a right angle to the other bricks.
Mortar is made of 1 part Portland coment and 3 parts sand,
After the bricks are laid, hoth sides of the stoppings are
plastered Lh-meh thick with this mortar. A 7 by {2-foot stop.
ping is said to cost 12,

In another mine in Distriet VI stoppings are built of con-
crete with unusual ingredients.  One part Portland cement is
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than 1000 {ons daily

mixed with 2 parts sand and 5 parts slack shoveled from the

floor. The larger pieces of coal in the slack are picked out by l : { Yun
hand. S!oppings with.this mixture in good condition were — l\_ 51 5E | Siscin feer 1 L 3
noted which have been in place 11 years, ! T g | ee | of air shaft | Typeof daw o B
Monolithie conerete is extensively used for stoppings in RN | | !g Y
" . - H 5 1 ! = b
the larger mines. Concrete stoppings are not always insert- ; re L E &R 1 ER N
ed deqp]y enough in the ribs, roof and floor and mn.seq‘l.mnt-l} 2000 465 | 8 by 12 | Capel o
sometimes allow air to short-circuit around them. ¥Fig, 50 317’ 98 1S by 9 Paddiewhed 8 4
shows a stopping in District v Wit;l‘l blocks set in cuts deep 4{550; $46 1 B by 10 | Paddle-wheel 20 10
enough to provide a good joint. The cut is made about 2 51400 135 1 6 by 12 | Paddicowheel 20
. . p 5 . . v P 6 i [+ H . Pa .
inches wider than the bearing side of the blocks, and the joint HL00, 106, 16 f‘-““”“;‘,;-{f-'lk‘}i.“f" & o
. = . . R i R ) : ' \ ‘ cvmmon
in rib, rf)()f, and floor is packed “.lth cement mortatr \\lth’f;he f 2 7:800° 200 | 8 by 16 Paddlc-wheel |
proportions, 1, Portland cement; 3, sharp washed sand. The 8.700 300 | 6 by 6 Paddle-wheel 10
rib ent is 14 inches deep. 9:200, ... . 6 by 7 Crawford & 119 | 4
The usual aggregates for concrete blocks or monolithic | - McCrimmon {4
. 7 : .
conerete are: graded gravel, sand and crushed limestone, sand ¥ o, 2 1507125 5 8 by 10 Paddicowheel 1o 4
3 3 . 9 ; ' < 14300, 135 1 44 by 71 Paddle-wheel 16 4
and uncrushed cinders, erushed cinders. At the No. 1 mine . 15 8000 160 | 8 bv 12 Robi O
h ‘ : ) . H 3\ Hsan . .
of the Superior Coal Company at Gillespie the system for _ ’ o
. s - . m s 7500 210 | 6 by 312 Paddic-wheel I8 J
making eoncrete blocks is very efficient. The blocks which 18 850 69 © & by 10 Robi It
. " . 3 WL -0m o
are made on the surface are proportioned as follows: 1 Port- 11 land2 197850 70 & by 12 Paddbwhee) ,-f il
land cement; 4 erushed cinders. The mould makes with one ' 2:30 60 4 by § Paddleewhed o 21
filling & block 8§ by 8 by 16 inches and anothier 8 by 8 by 8 243500 40 06 by 8 DPddlewhed 6 4
inches. Two men e¢an make 300 moulds per day, which is 26 9007 196 ° 8 by 15 Sturtevant 61 4
equivalent to 430 blocks 8 by 8 by 16 inches, as the 300 smaller 70850 170 6 tw W Paddle-wheel 120 g
- . >, [ & - .
blocks are equal to 130 of the larger. The mixer and mould ;‘f ‘:;3 130 -5 1y 10 Paddicwbeet 20 7
are illustrated in fig. 51, The arrangement of the plant is W S a1 om0 ,82 < :’»" 13 ;::“;‘;:‘ wheel (10
. . - . . . . . K 2 3 Y v - ¢ 2
shown in fig. 52, A ecinder crusher delivers cinders under 35275 162 o Le 8 ,,.:t,:“( ::;::i: :, ;'
114 inch mesh and a 6 H.P. Westinghouse motor operates the 40700 270 ... e Jeffeny S
erusher and the mixer which handles 1/5 of a cubic yard per 41 325 365 44 by 7 Stevens n oz
bateh, The cost of manufacturing conerete blocks at this A2 730570 -6 by B Duwciy 153y
mine and delivering at _the pit mouth is in cents per block: \ ; 5 48 800 76} 5 by 10 :Paddle wheel 10 ¢ 3
Labor 1.08, material 3.88, total 4$96. Kach block has 0.888 S48 800 761 5 by 10 [Paddle wheel 118 . 4
square feet of face and, therefore, the cost per square foot of 0975000 290 15 by 10 Paddic wheel 116 4
face iz 5.08 cents, - ;figﬁ: O .7 by 16 Paddle wheet 120 5
. . -8y 200 ¢ saddle wheel : 16
o obtain a proper set the blocks are ripened on the sur- Vil 6 83 800, 140 Z, ::: :: |;,“:;‘;:‘ “]h“]l 5::’ 1
. . . . ™ : 3 Sladdie w :
face for two weeks. To estimate the cost of a stopping in 87 800, 707 ‘6 by B |Paddle ‘:_]';23317 j
place, costs of material transportation from the top to the : gg;gg 123 "6 by 8 |Paddic wheel (15 3
' : i 6 z

i 6 by 12 {Capehl Pe 1

required location in the mine and of stopping construction

! Puddle-ahec refers 1o straight blade type of fan.
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Tasik 26— ontinued

5 . '=E Sze ip fect £

District PN sCall g ‘3 :"‘_ ol air shalt Iype of fan' .:.:

: £ & >k in glear <

. oa 2R

SR
02 130 240 6 by 14 .Capell 10 4
Vil Gand7 4 B0 9 7 bLy M Capell 12 O
95 S0 W 4 by 4] Paddie-wheet 3 14
Y7 300 223 0 by 1o upel 14 G

Averages by
distrts i ;
H 2 03 2B 7 I B} 15 5}
1 2 417 140 ©§ by 9i 12i 3
i1l Tind 2 433 W 6% by 9) i 104 34
w 5 o2 239 5ihy 10 1 4
v 5 66 B8 Siby 8
VH 1] 63, Mo 6 by 12 : 14 54
Vi band 7 30 M8 6 by loj 10 43
- H

Average of B mines 373 199 6% by 10 12y 4

must be considered.  The cost items of erecting such a stop-
ping, § by 10 feet, containing 90 blocks are:  Delivery from
surface to location in mine 71 ceuts; preparving vibs and build-
ing stopping requiring the labor of 2 men for 4 hours, $:3,(§‘.3:
2 sacks of cement, 6O cents, and sand, 10 cents, to be used for
mortar,  The total cost of transportation of blocks nid eree-
tion of stopping is $4.03.  The building cost is 5.04 cents per
square foot or 4.43 cents per bloek.  Tuble 24 gives total cost
for stopping in place.

A tight stopping 8 inches thick is provided at a total cost
of 10.6 cents per square foot. o

Table 25 gives cost and material of stoppings by distriets,

Overeasts for carrying the intake air over the retuyn air-
way are built of lumber, conerete, lumber and conerete, old
rails or steel T-benms and conerete, brick, briek and hnnhpr,
brick and steel, and Pyrobar. The cost of an overcast varies
from 40 to 250 dollars depending upon its material and sub-
stantiality, Tt is false economy to build an overcast of

VENTILATION 164

malerial which is not permanently air tight hecause loss of
air and repair cost make a leaky overeast expensive. iy, 53
shows a permanent air tight overeast which has no repair
expense.  This overcast cost about $150 and is built of con-
crete reinforced with steel T-heams,  The concrete has the
proportions: 1 Portland cement; 2 river sand; € unsifted
cinders. At a few mines in District VI overeasts are lined
with Vi-inch tongue-and-groove.  Lining the overeast pre-
vents its filling with an aceumulation of small roof falls which
chokes the ventilating current.

Al a few mines the erossing of air is made by an undor:
cast.  An andereast colleets water reducing its availuble
cross-section and is expensive to keep open,

No two operating companies segregate the same items
into ventilation cost so that figures for total cost of ventila-
tion are not available. At a mine in Distriet VI with 2,400
tons daily production the total ventilating cost exeluding eost
of steam used by the fan engine but ineluding that of trap-
pers, examiners, hrattice eloth and labor on hrattices is 14
cent per ton of coal. At a mine in Distriet 11 the total ven-
tilating cost is 3.9 cents per ton of coal.  Tn determining ven-
tilation cost at this mine wages of foreman, assistant fore.
man, pumpers, trappers and water hailers are apportioned in
the segregation of items and ventilation is charged with its
proportionate amount,

IFan engines are operated by steam at all excepl oue or
two mines where the fan is driven by eleetricity.  Ventilating
cquipment varies in a general way with the size of the mine.
Tables 26, 27, and 28 give ventilating equipment tor the mines
examnined segregated by tonnage., At mines producing more
than 2000 tons per day the average air shaft and ventilating

fan are much larger than at mines with less {han 1000 tons
output,
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Pavre 27.-~Ventilating equipment of mines producing 1000
and less than 2000 tons daily

i '; } Fan
D | .
! 1 . iew b : n
ihstrice “ Nu, gcdin i i < : _E“t‘ if‘:ir":lfiflt Type of funt 5 f
i g1t &8 woelear L o
! ER R g, ZE
i iog | g £2 s =3
IR T F-S
11450 413 9 by 12 |Capell 4 8
i 2 10 1000, 480, B by 12 1 (apell 16 - 6
il 1200 330 5 by 9 I E 20 O
1 2 13 1300 114 9 by 20 |Robinson 10 3
25 1 i8S 8 by 8 | Paddie-wheel 15 31
20 1o 185 8 by 16 T Paddie-wheel 16 4
N 5 31 1200 60 9 by 15 | Duncan 22 6
33 1600 285 6 by 12 !Robhinson 12 &
3B 1400 245 6 by E2 : Jeffrey 10 4
44 1400 270 11 by 20 Paddle-wheel 20 6
v 5 43 1600 320 6 by 8  Paddle-wlieel 12 5
46 1106 430 8 by 12 {Paddle-wheel 20 3
49 1100 337 6 by 10 . Paddle-wheel 14 4
511200 4% 9 by 13 Capell 20 7
541600 RO 3 by 12 Paddle-wheel 13 3
31200 18 6 by 8 e 16 4
Vi O 56 1400 380 9 by 13 Robinson ifs 5
57 1600 3B 94 by 15 Capell I 5
&8 1350 120 10 by 14 Blakslee 20 3
65 00 65 8 by 10 ¢ Paddle-wheet 20 7
67 1250 320 3 by 10 Paddle-wheel 20 )
70 1250 92 8 by 16 Paddle-wheel 22 5
79 17000 127 6 by 8 . Paddle-wheel 12 4
VI ¢ 801000, 145 7 by 12 |Capell 2005
CBS 1200 440 4 by 6 | Paddle-wheel 22 &
86 1BOG( 336 7} by 9} !Stevens 10 3
88:1050° 85 7} by 11 {Capell 20 6
Vil Gand 7 01 1250F 217° 8 by 12 |Capell 16 4
Averages by J
districts : : v
! 2 LG, 474 74 by 1) (168 6f
1 2 13000 114, 9 by 20 SUNNNE
v 5 13000 192 7% by 14 BRIEEN
\Y 5 1300 34 8 by 12} 18y 5
Vi 6 14220 305 8} by 12 ! 19 54
Vil ©6 13220 2490 64 by 10 185
VIl ' Gand7 .1250[ 2171 8 by 1? 16 4
Average of 28 mines | {1325] 285 74 by 12 L1684 . 8

' Paddlc-whee! refers 1o straight blade type of lan.

MINE FIRES

Many mines are troubled with small fires orlgimating
from various canses bul principally ocenrring at the face
after shots with black powder and in the gob in damyp rooms
where the gob contuins 2 wixture of fine coal and iron pyrites.
Nearly all fires ave discovered before they attain serious pro-
portions and are guenched with water or loaded out.  To ex.
tinguish them costs from i to 150 dollars.  Many fires, how.
ever, reguire sealing off. One fire which started atl the faee
after shooting in a mine in Distriet VI affected 1300 feot of
hoth of a pair of cross-entries and was sealod off by a wall of
cement-and-cinder conerete 2 feet thiek, Conerete is a favor-
ite material for seals and the usual seal costs from 25 to 200
dollars in place.  Seals are built of huuher, gob, brick, con-
erete, or Pyrobar, In Distriets [V, V, VI, and VI gob fires
are frequent. At the No. 1 mine of the Peabody Coal Com-
pany at Nokomis on account of the heavy shale over the coal
it was the intention to drive wide entries and {o allow the
shale helow the upper lmestone to fall.  As the entry prog-
ressed the carbonaceous shale was displaced by a {hin hed of
dirty coal.  To prevent the mine fires whieh wounld have oo
curred if this coal were mixed with the gob it heeame neees-
sary to narrow the entries and to hold up all of the shale by
heavy timbering,’

Stable fires are guite frequent in Distriets V' oand VIl
and are usually caused by cap lamps.  In these districts ex-
treme carelessness is tolerated in the use of naked lamps in
underground stables, At many mines proper care is not
observed in the transportation of hay from the surface to
the underground stables and it is often taken into the mine
in open ears and sometimes is allowed to e for several hours
o the stable floor after unloading.  The Hlinois wining lnws
regarding the protection of stables from fire are unusuaity
stringent and if obeyed should make stable fires impossible.

In Distriet VI the provisions of the State law with regurd

to the transportation of hay to stables where mules are kept

'Bulletin 11, Hlinois Coa! Mining Investigations, Coal Wewnreesr of Bintrict VL by
F. H. Kay.
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Tasrr 28 —Ventilating equipment of mines producing 2000

tons daly and over

® =t Sisein feet
Thstrict Noseam { 3 w2 ul air shalt M LType of fan?
g o ) inclear
R 3
PR
36 24300 200 74 by 15 IStevens
v 5 37 2700 235 10 by 14 Buffalo-Forge
39 2400 0 204 10 by §2 {Capell
\ 3 43 2300 - 160 8 by 8 Clifford -Capeldl
50 2000 . 726 10 by 13 [Capell
2 2300 640 9 by 13 |Capell
53 2300 ° 417 12 by 12 |Robinson
58 2500 515 9 by 13 !Paddle-wheel
AN} 6 59 3000 . 220 10 by 4 !paddle-whee!
60 32250 Hz o Crawiord &
MeCUrimmon

62 2323 190 8 by 12 Blkslee

63 2000 40 10 by 12 [Robinsen
G0 4000 332 B by 14 Miller
68 2300 387 7 Ly 12 |Duncan
71 2500 203 8 by I8 [Sullivan
72 4000 27 9 by 12 |{Capell

73 3730 . 318 8 Ly 18 jBDuncan

vVt 6 74 2800 330 8} by 17 | Paddic-wheel
P75 2000 310 84 by 53 !(Crawiord
76 2120 370 1t by 22 {Capell
77 2530 42 9 by 16 | Sullivan

P 19207 by 10 | Paddle-wheel
ol [ 3200 6 by 8 |Paddlc-wheel
Vil . 6and7 1932600 | 186 8 by 12 |Capell
Averages by .
districts . P
A 5 (2517 | 213 9% by 133
v § | 2500 | 160 8 by 8
VI 6 (2447 | 370 9% by 13
A S 6 2834 319 8l by W
VI (6and7 . 2600 . 186 8 by 12
Average of 24 mines : wml_ u_: 9 by 13

1 Paddle-wheel refers to straight blade type of fan.
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MINE FIRE 17

underground is attended with mare cure than in any other
;._m:.mnﬂ in IHinois. In almost CVery mine examined in this
district the provisions of the State law wit respect {o the
trausportation of hay to underground stables nre seruplous
Iy observed. The hay, which is baled, is carried in a speeially
constructed car. Fig 54 shows a gleel hay ear in an under

Fia. 84, Steel hay cur and concrete hay room.  (Photo by R. Y, Will;
U. S. Bureau of v::nu.w ¥ illams,

ground stable in whieh a conerete-walled room is provided for
the storage of small quantities of hay.

At a great majority of the mines in Hlinois mules are
stabled underground, but at many ntines the mules are stablod
on the surface. At one mine having 24 mules on the secornd-
ary haulage they are hoisted out each night, It requtires
thirty minutes to hoist and the same time to lower them and

the total expense of these operations is $0.000888 per ton of
coal hoisted,
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In many mines an unnecessavy liability of fire 15 added
by allowing comparatively large quantities of lubricating oil
to be stored in the run-around or at other points near the
shaft, In one mine two full barrels of oil and four cmplies
were kept within 25 feet of the main hoisting shaft, while 200
feet away were stored two full and three cinptly barrels.  in
the newer mines danger of underground fire is reduced to a
minimum by prohibiting the storing of oil in the run-around,
The daily supply taken below is stored tna small room driven
in the rib near the shaft and closed by w fireproofed door,
The oil is also heated here by steum coils,  In Distriet VI
at the Little Vermilion mine of the Bunsen Coal Company an
unusual method of conveying oil to the shaft bottom was
noted. On the surface at a distance of 100 feet from the
hoisting shaft three oil tanks are sunk 5 feet deep in the
ground. One tank of 400 gallons capacity contains black oil;
one of 250 gallons eapacity contains engine oil; and a third of
200 gallons eapacity holds eylinder oil,  Pipes from these
taunks are carrvied down the pipe-way in the hoisting-shaft and
the various oils are pumped direct to the bottom as needed.
This method obviates the necessity of taking oil into the shafit
in barrels or in cans and does away with storing oil in the
run-around.

LIGHTING

Carbide lamps are used extensively by the miners. At
one mine in District VI the management forbids their use and
insists on the use of oil lamps. The smoky oil lamps pollute
the air in rooms-and in mines where they are used air at the
working face is noticeably more impure than where carbide
is used. The use of open lamps should be earefully regulated
in Distriets V and VI. The bottoms and main hauluge cn-
‘tries of 207 mines in [Hinois are lighted by electricity.

HAULAGE

The Hat lying seams of 1llinois offer every opportunity
for the development of speed in haulage but it is only sinee
1906 that the introduetion of locomotives and 1the opening of
mines of large capacity have developed the present rapid
transportation of ¢oal from the face to the shaft bottom. lo-
comotives are rapidly superseding nides and rope hautage on
the main haulagewavs,  This is elearly shown in the follow.
ing tubulation:

Kise or Havrace 1x baasois Sureeine Misest
No. Mines Using on Main Haulage

Year {.ocomotive Cable Mules Thaned pminhing
1907..... e .. 78 25 304 5
1908. .. . e e &8 32 283 A4
10909, ... ... e 90 16 268 4
... oo 106 25 251 =
191, ... .. R 7 24 20 7
1982, ... 165 4 2l 1
Ma ..o . 183 & {8 1
9B . 191 { 13 |

ompaled from Thirty-nirst Annualb Coal Repast of Misoia,

Loecal mines do not need meehaniceal haulage and their
output would not support it. In most of them cars are pushed
by hand and in some are hauled by mules. Tn one mine in
District 1 cars were hauled by dogs for many vears as
shown in fig, H5. In 1912 Jocomotives wore used in 167 of
the mines in the State, rope hanlage was used in 21, mules in
339, and in 244 the cars were pushed to the hottom hy hand
About 8 per cent of the production is hauled by locontotives.
19 per cent by mules, and loss than 1 per cent by eable,

Standard eleetrie Jovomotives were used in 45 ol the
mines examined, rack-rail Tocomotives in 4, and sasoline logo-
motives in 7,

Tables 20 and 30 give data on perfornmnee of the three
types of loecomotives.  Eleetrie locomotives in the mines ex-
amined make the greatest munber of ton-miles per day.  The
combination third and rack-rail locomotive is used only in
mines of small outputs where rolls and pifches in the seam
cause steep grades.  The third-rail in eoal mines is dangerous
and leakage of power through it is serious where the floor js

€175y
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wet. At one mine in District VII power loss throogh the
third-rail was so great that a trolley was struug and the loco-
motive fitted with a pole.

Gasoline locomotives are used chiefly in mines where
formerly mules were used and where the hanl from parting
to bottom has become too long for profitable mule haulage.

Tanre 20.—Ton mileage of standard electric locomotives

fl
! Weight of

. . L il Do o
District No, seum ] No.mine locomolives liten tiaveled & Ton mileage

in tons per shift - per shidy

1t

i 2 13
25 lO R PR
% 11 39.8 1356
: L 10 37.9 1136
v . 3 31. 12 341 1355
| 3 7} 20.0 780
% 12 31 1334
37 15 i 30,0 1716
38 10 38.6 1622
43 15 208 1509
H 10 4.2 1167
v 5 45 10 18.0 675
i 6 28 575
| i 8 42.3 888
| 50 15 18.9 79
51 10 9.5 296
52 12 30.7 1266
53 " R e A
54 12 6.8 320
56 HY 228 592
v' () 57 8 rer -
58 1 3.1 1381
59 15 37.9 2040
0 ' 13 27.3 851
6 10 27.3 745
: & I - v as e e
P 6 8 3.0 735

-3

-1

HAULAGE 1

TasLe 29 —Continued

p,Weight of Miles truveled  Tons ileage

Diistrict No. scam - No. mine ‘ locomotives pes wlaft per shift
i ! n tons

e s 34 1423

67 ‘ 74 47.0 1398

. 68 . 10 ‘ 10.0 K75

70 74 41.7 1337

71 13 30.4 1300

72 12 ; 230 1127

73 . 10 - e

Vit : 6 74 . 12} 2.5 1132

; 735 10 15.1 . Y20

: 76 : 10 22.7 977

i : 77 : 13 210 992

‘ L8212 36.40 4095

84 ; 12 15.49 730

86 ‘ 12 15.2 1043

87 ; 10 32.5 1366

VHI ; Gand7 - 93 | 13 384 ; 1208

Averages by
districts !

v ! 5 11 33.¢ 1343

v .5 10 25.2 963

VI C6 ooy 28 02
Vil N 11 L2600 1420
VIl t 6and 7 13 8.4 1208

;

Average of 45 mines ‘ ! i1 27 .;

1198

Their great advantages are cheapness of installation and flex-
ibility.  The necessity of bonding rails is obviated, no surface
plant is required, and the change from mule haulage can be
made without stringing trolley wires. They are subjoet, how-
ever, to the usual defeets of {he gasoline engine when required
to do varinble work, Their limitations for use in mines are
clenrly shown by Prof. 0. P. Hood, Chief Mochanieal 1n-
gineer of the U. 8. Burcau of Mines.! Prof. 1uod says, “*The
size of a gasoline locomotive that may with suafety be intro-
duced into a mine depends upon the amount of air that can be

'Gasoline Locomotives in Relation to the Health of the Miiers.  Balletin of the
American Institute of Mining Engineers, Qctober, 1914, n. 2607,
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(Photo by Mr. James Taylor)

TasrLe 30.—Ton mileage of locomotives other than
standard electric

Kind

Gasoline

Rack-rait

Average:

'

¢ Bistict

—
s

v

Vi

1t

VH

Standard electric
Third-rail electnic

Gasoline

nyune

19

24
29
39

79

81

BERw

Weight of
locomotive
1 tons

WD 0 Re N

2%

RNt

Miles traveled
per shift

8.4
1.4
13.3
131
27.3
12.7
16.6

330
40.0
35.0

5 5
o

Ton mileage
grer shife

a2
130
270
1392
438
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mixed with the exhaust gases in the most unfavorable portion
of the run of the locomotive, For each cubic foot of curbon
monoxide possible to generate in the engine there should he
available 2,000 cu. ft. of air to mix with the exhaust gases if
this air is for continued breathing, while for short and infre-
quent intervals the proportion may rise to one part in one
thousand.”  Table 31 gives data compiled by Prof. Tood.

Tanie 3l—Amount of air required for ventialion with
various sizes of gasoline locomolipes

Amount ol air

c R (Ca, fr. per
- £ s .\[;_nimu:l.l |‘uu|».1|»h- xfmh.nm ‘!’lf nu'\(- k) requited
5 D B Wl UL Hate e
= = o & produced  with part 40 peg
= 2 d _':_‘-E Touo gas 1; af
: S & 5. Good tad
g - £ & carburation Cu‘lfllnllo'ﬂil)ll s £
= co Locoy co T mé.E
i
475by 523 4 800 172 26! 6.50 9.91 305 2610 2910
Shy s 4600 136 206 3.37 7.84 288 2000 7,84
Shy s 4 800 182 276 718 1048 386 2760 10480
Sbyo 4 BOO - 218 330 860 1256 462 3300 12,500
55bys 4 600 165 250 6.51 9.50 350 2,500 9,500
Gby6 4 700 275 417 1086 1585 582 4170 15850
6by7 4 S0 229 147 2904 131 485 3470 13,190
65by7 4 500 269 407 1063 1550 570 4070 15500
65by 8 4 650 399 604 - 1576 2300 846 0040 23,000
7hy7 4 500 . 312 473 0 1233 1797 662 4730 12,970
7by7 6 500 - 468 708 1849 2697 992 7080 26970
8by 7 4 500 0 407 6.6 . 1608 2343 862 6,160 23450
8hy7 6 . 500 610 924 ' 2410 : 3514 1293 9240 35,140

‘Area piston in squarc fect multiplied by stroke in feet multiplied by oumbier of eylin.
ders multiplied by revolutions per minute.

"Maximum amount of carbon manoxide which can be breathed for short and infrequent
intervale without injurious efects.

"The first gasoline Jocomotive used in Hlinois mines was
built by the Sangamon Coal Compnny and pul in its mine at
Springfield in 1904, This erude machine, fig. 56, pulled in a
trip seven to nine pit ears each weighing loaded 4,000 pounds,
The rails in the mine at that time weighed 16 pounds per yard.
In Illinois gasoline locomotives in mines average 30.8 ton-
miles per gallon of gasoline and about 700 ton-miles per gal-
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fon of engine oil.  Their average travel per shift is about 20
miles.

Rope haulage is still usedd in a few mines and with limited
outputs furnishes economieal transportation of coal. 1In two
mines hauling with main-and-tail rope cost of haulage from
parting to bottom averages 214 ceuls per ton.

Gathering is usually done with waules. Standard & or 6-
ton eleetrie Joeomotives are used for gathering in a few mines

Fic. 56. First gasoline mine-locomotive in llinois.” (Photo loaned by Mr,
Frank K. Fisher)

and storage-hattery locomotives in one.  The storage-batfery

locomotives for gathering in mines without any steep grades:

are reported to be successful and cheap to operate.

Mules are kept in good condition in [llinoismines.  Their
useful life is decreasing because the increased production of
the mines and the substitution of locomotives for mules on the
Jong hauls have limited the work of the animals to gathering,

HAULAGRE 151

and as this must be done at high speed to keep the locomotives
supplied with loads the life of a mule has consequently heen
shortened.  In many mines in this distriet and throughout
the State the linit of the average mule’s work underground is
3 years, The expense per mule ineluding feed, shoeing and
harness repair is estimated to he 75 cents to one dollar a day,
Figures on ton-mileage of mmles are seldom available. In
one niine on a2 per cent grade in favor of the Toads two mudes
weighing 1300 pounds each made seventy-five loaded trips of
T00 feet with four enrs weighing empty 100 pounds apioece,
each car having a capacity of 3500 pounds,  With this load
and haul the daily ton-miteage for cach mmde was 5467, At
one mine with a 2 per cent grade in favor of the toads a spike
team of 3 mules hauls trips of 17 cars each weighing einply
1800 pounds and holding 2100 of coal, making o tolal weight
of 3900 pounds per loaded ear and approximately 33 tons for
the trip. At o mine in Disteiet VHE where there is a0 0.6
per cent grade against the loads mules {ravel 89 miles per
day, averaging (14 ton-nitles.

On account of incomplete segregation of cost items the
cost of gathering can not be obtained with acenvaey., 1t prob-
ably ranges from 445 to 7 cents. Total cost of haulage in
nines, o{hm than Inn'r\\ Ul varies Trom 6 to 1) cents. In one
mine which was ree ently abandoned beeause it was worked
out, haulage cost 23 cents per ton of coal.

In longwall mines the costs of haulage and maintenanee
of haulage ways are high per ton of eonl heeause from 14 to
Yool the entire tonuage hauled to the hottom is wastie. I‘ unr-
thermore, the continuons seltiing of the roof, and in many
mines, the heaving of the flooy, add an expense for hrashing
roof and floor which ix notl an item in room-nnd-pillar mines,
The rondways are usuadly maintained 4 feet logh and 7 to 9
feet wide, The miuers brush the roof at the face, hut the
settling as the face advances necessitates a further brushing
which is done in the LaSalle field by the company,  Fig, 57
shrows the amownd of “company brushing’™ necessary at one
mine after subsidenee.  This brushing of roof and floor costs
the operators in the LaSalle field approximately 15 cents per
ton of run-of-mine coal. Labor for haulage costs approxi-
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mately 1215 cents,  Maintenance of mules and ear repairing
costs Do cents.  The total cost items chargeable to haulage
and maintenanee of haulage roadways amount to about 33
cents in a typieal mine with mule haulage on both main and
cross entries.

The chief reasons for high haulage costs in mines other
than longwall are failure to keep partings close enough to the
working face to enable gathering mules to fill them with loads

Fie. 57. Amount of “company Lrushing” necessary after sctiling

hetween trips of the locomotive, pit carvs with high frietion of
running gear, light rails on main haulage, steep grades, sharp
curves, and gob on the track. In nearly all mines haulage
costs can be materially reduced.  Pit ears are often leaky and
spill coal along the track thus adding to the supply of dust on
the ribs. On account of poor track and road-bed wreeks are
frequent in many mines. At one mine in District VIT with a
daily preduction of 1050 tons it is necessary to clean wp an

Hawlage equipment with mule haulage

TasLe 32,
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HAULAGE 38

average of 20 tons from the haulageway each night hecnuse of
the many wreeks and the loss of coal from pit cars in Ltransit.
At another mine which has low grades, easy curves and a
good road-bed, the coal lost from pit ears through leaks and
by overloading necessitates an average nightly clean.up of 24
tons.

Where large faults In District VI are met near the shaft
the difference in elevation is usually overeome hy an air lift
or by an automatic ehain cav-haul as shown in fig, B3 In
two mines the loads from the high side are lowered by a eable
and dirun down an ineline,

Fic. 58. Automatic chain car-haul

Fquipment for hanlage is excellent in all of the newly
opened Inrge mines and at many of them there are tight steel
cars of large capacity, many of which have rvoller-bearing
wheels, Tables 32 and 33 give cquipment datn for mines
with mule and mechaniceal hanlage on the main entry.  In
mines with mechanical hanlage the average track game is
wider and the rail weight heavier than with mule haulage, and
the ratio of coal carried to weight of empty car is greater,




TasLe 33.—Haulage equipment with mechanical haulage

e 5
T ; : Hail werght =
: : i pounds Pir cara _
S ‘ ‘i v per yard 5 5zl
Phistrict No. ¢! ﬁﬂing :‘l\r:iu:t:nige:o:l- =% B SR M
o i e each weight ! «§  Manm Crews  EZ T : :_;3'; £33
' 6 E.E cntry entry ;; :-:—- ée f &3‘5
’ 7 6 12 B0 220 2.6 2.0
2% 40 6 900 1700 1.9 346 o
! 2 24 12 825 2000 24 292 %
32 16 16 0 1000 2.0 333 °
3% 30 , 16 1100 200 25 289 =
i 11 Flectric  -oeinen. 3 33 16 100 2200 .24 27 %
2 13 Electric 2 3% 16 200 H0 1.8 338 Z
15 Third-rail | 0% 16 200 W00 14 423 .
| A7 Cable e 29 o 20 B0 200 25 286 =
1 land2 18 Cable o 6 2 16 1600 300 1.9 348 &
' 19 Gasoline One 5 % 30 16 1300 3000 2.0 333 Z
; 24 Gasoline .One 7 3% 25 012 1200 200 17 375 %
25 Flectric  One 10; three 6; one 3 36 30 12 1200 200 2.2 31.6 S
2%  FElectric  One 12; one 7; one 6 42 40 16 1300 300 25 29.6
! 28 FElectric | Two 10 % 30 16 90 000 33 231
i 29 Gaseline (One 8 36 30 16 1300 4200 3.2 23.6
(Y H 5 31 Flectnic Two 12, one 6 36 43 20 1300 3700 2R 26.0
. 33 Electric iTwo 73, two 5 42 5 16 1900 4000 2.9 32.2
5 36 Electric  Two 12 36 30 16 0 1500 4400 2.9 25.4
| 37 Electric  One 13; two 13 42 35 16 2200 600 27 2.8
i 38 Electric  !One 10; two 8 36 35 16 0| 280 28 2(3‘3
393,_ Gasoline [ Three 12 42 a0 20 . 1700 5000 2.9 25.4

' Figures refer to weight of Jocomotive.

TanLe 33 —Continued

Rail weight

1y pnungs Pir cars "
b Yo . S bt T R
= sive ! cach weight * RV z »E To. | EEW
] ‘ =2 Main Cross =3z EE E L UEY
‘o- ; 'E ; entry : oniry ,E‘E i-’-‘- gig ! : ™
- O =5 zE  F2 28s 1 E3S
4} Electric Three 13 36 40 16 1800 4500 2.5 28.5
, _ H Eleatric One 10; six 6 . 42 30 20 2600 8000 3.1 4.3
3 5 45 FElectric One 10; three 7 P40 30 3001000 4000 4.0 200
48 Elcctric One 6 42 16 16 1800 45300 2.5 28.3
9 Electne One 8 .40 30 16 1300 000 23 .2
0 Electric  .One 13; two 13; three 6 423 20 2400 600 27 %3 =
SI' Electric  Two 10; one 6 2 30 16 1000 4200 42 192 X
52 Electric  Two 12: one 6} 42 30 16 2250 630 29 257 ¢
. 53 Electric ... 2 0 23 o 800 22 3.6 &
Y 6 ¥ Eearic  Two 12 L% 40 16 1600 4125 26 R0
.'3:: Cable ..., 38 40 16 1300 3300 2.5 28.2
‘:(‘ Fle~grein Thiree 10 52 34 N AU At ¢ i 20.&
57 Electric Four 5; onc 8 42 30 30 2400 6000 2.3 2.6
38 Electric Two 5; onc 10; six 6; one 73
A one i3 42 0 20 2500 0l 2.3 8.0
39 Electric Three 13; one 10; two 6 42 35 16 2400 4700 2.0 338
60  FElectric Three 13 42 23 16 200 6000 2.7 26.8
62 Electric Four 10 32 3 2 1730 3600 3.2 238
63 Electric ..., 12 30 16 200 0 3.2 23.9
64 Gasoline One 8 36 30 16 1700 5000 2.9 254
2.3 2.6

83 Electric One 8 mwo 6 ) 36 33 16 20003

181

' Pigus : ; ; :
Figures refer to weight of locomative
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190 COAL MINING INVESTIGATIONS

which shows that less mouney is expended in hu'uiing excess
weight of ears. The percentage of car wmght m.totnl lqnd
of ear and coal is about 28. This is the relation which obtains
between weight of modern steel railroad cars and total weight
of car and load. The pressed-steel railroad cars with a ca-
pacity of 100,000 pounds weigh empty from 38,0 to 46,000
pounds. ‘ .

To keep locomotives in good repair there are well Cquip-
ped machine shops underground in a few mines (See fig. 54)
where locomotives ave examined daily for defective parts and
poor adjustments. The locomuotives are consequently kept
np to the highest possible mechanical efficiency.

Fie. 5390 Underground machine shop

Mixed ties with dissensions 4 inches by 4 inehies by Bl
feet are usually bought for the haulage roamds.  Mixed ties
ean be bought at Mulkeytown in Distriet V1 at 10 conts o. b,
They are elm, hickory, water.onk, whiteonk, and sassafras.
The average shipment in Hinois contains about 10 per eent
of white-oak ties, which are the most desirable, Mixed tu'as
cost the middleman 7 eents cach, of which ameunt 4 cents g
paid for cutting and trimming in the w‘.u'nls mul' 3 cents for
hauling to the shipping point. When white-oak ties nre spee-
ified the purchaser pays 15 cents each f. o. b. shipping point,
and the middleman 121, cents. About 1000 ties can be eut
from an acre of timber.

HOISTING

In Ilinois in the year ended June 30, 1912, the coal was
reached by a slope at 93 mines, by a drift at 214 and hy a
shaft at 572, Hoisting, according 1o the Hlinois Coal Report
tor that year, was done by steam at 535 mines, hy horses at
o, and by hand at 151, A few mines did not report hoisting
niethods. At a few mines hoisting at the present time is done
by eleetricity.

Hoisting speed is remarkable in the mines of large pro-
duetion. o District VH at the No. 3 mine of the Superior
Coal Company at Gillespie, where the bottonm of the shaft
Is 346 feet below the dumping shoes in the tipple, 7,195
tous were hoisted in cight hours on June 3, 1915, At (his
mine the daily tonnage for a wmonth was 45500 o Mine
No. T of the New Staunton Coal Company at Livingston 1673
hoists in eight hours were nade through a shaft 287 feet
deep, an average of 348 holsts per winute. From Jubyv 1,
1914 Lo April 30, 1915, the number of tons hoisted daily af this
mine averaged 4514,

Auntomatie caging is provided for in nearly all of the
largest mines but there are some large mines where eaging
is done hy hand,

Shaft hottoms often are too short and liave not sufficiont
storage space for Toads and empties to provide for hoisting
very long after an accidental interruption of hautage.

The standard self-dumping eage is in common use except
in Distriet T where there are many platform enges often de-
signed to hold two pit ears tandem. At one mine in this dis.
triet and at two in District 1T an adaptation of ore skip is used
which was designed by Mr. Robert 1. Lee. Pt ears {rom
the faee on reaching the shaft bottem have their confents
dumped, as shown in fig. 60, into & two-compartinent hopper 9
feet deep lying below the floor, I<ach compartment of {he
hopper has a capacity of two pit ears and automatically is-
charges its contents into the skip. The skip is provided with
a vertically-sliding door which is automatieally litted into the
tipple discharging the contents of the skip on to the serecns.

{I91)
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194 CoAL MINING INVESTIGATIONS
The skip can be adjusted to hoist men,  Weighing is done at
the bottom. In the larger mines of Distriet 1 the steam ram

and transfer table are used in the tipple.

Fis. 60

Happer for receiving cnal at bottom of shaft

A skip is also used at one mine in District VI. Here the
shaft was sunk 33 feet below the bottom of the coal. A bin
wag then built with its sloping bottom extending from beyond
the tracks to the shaft. The pit cars, which are bottom-
dumping, unload when a dog on the bottom of a car strikes a
cam between the rails. The coal from the hin discharges into
a skip 11 feet deep holding 7 tons.  The shaft has three com-
partments; two 614 by 7 feet each for coal hoisting, and one
4 by 7 feet, for hoisting men by cages. Weighing is done at
the shaft bottom of this mine.  On account of the great
weight of skip and load the hoisting engine is second motion,

The Peabody Coal Company nt Nokomis has self-dump-
ing cages holding two cars side by side,

The pneumatie signalling device is found at all but small
mines. At these, signalling from shaft bottom to engine
room ig done by pulling a wire which rings a bell in the engine
room.

r 4. B . . .
TasLe 35.—Hoisting equipment for mines producing 1000 and less than 2000 tons daily
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The compensating conieal drum is generally preferred in
the deeper mines and the first-motion hoisting engine is won-
eral, the geared engine bheing found only at the old mines,
Tablex 34, 35, and 36 give different hoisting date for mines
of different daily tonnage. Tonnage is the chiel factor in
determining equipment for hoisting beeause at the deeyuest
mine in Hinois the hoist is only 1004 feet,

At slope mines holsting is often done by aopartly balaneed
rope on a two-track ineline where the weight of the descend
ing empties assists in hoisting the loaded ears,

The State Mining Law by a provision passed in 1913
specified that atl shafts sunk snbsequent to the passage of the
law shall be fireproofed.  Sincee 1413 one or two shatlow ma-
sonry-lined shafts have been sunk hut nearly all new shafts
are lined with concrete. One of the earliest conerete-lined
shafts built in this countey is at the No. 6 mine of the Big
Four Wilmington Coal Company at Coal City. "T'wo circulay
shafts were sunk, one of which, the air shaft, 10 feet 1 diame-
ter, was finished in May, 103, The hoisting <haft, 13 feot in
digmeter, as shown in fig. 61, was completed in June, 13,
Both of these shafts were lined with conerefe 14 inches thick
from rock 40 feet deep to a point 8§ feet above the surface
level, making a total of 48 linear feet of concrete lining, g,
62 shows the plan and section of a hoisting shaft in District
V. The exeavation was made through the top soil and sand.
stone and the lining was built up from the bottom heghumning
with the water seal at solid rock. The conerete is reinforeed
vertically with 34-inch by 2-inch iron hars and horizontally
by 34-inch twisted rods. The proportions of the conerete
used are: T Portland coment ; 2 sharp washed saand 3 4 erashoed
lmestone,  The linings of both shafts wore built with great
enre and are exeellont examples of fireproof shaft constrae.
fion under the new State Inw, Below the conerele the shafts
are timestone except the last 91 feet which is gray shale,
The huntony helow the seal ave plaeced in bitehes cut i the
rock.,  The yellow pine guides are made up Lo 6 by 8 inehos,
Where the shaft at a depth of 100 feet from the surface passes
through hed 71t is bricked by a wall 9 feet high and 12 inches
thick.



159

2 ¢ is g 49tz 91 49 16 g1t oz sunu 7 jo aferdsy
=k L oc 49 7 v 6 981 009°Z Lpuzg 1A
s & 8 %9 9t <4 6 gle - F8T 9 1A
= g i tee 4q ¥z 49 6 vie 4T g 1A
3 9 26 44 8t AU TR 005 g A
£ i2 o 44 ¢C 181 ¢t 9ee ALY A 3 Al .
SRSt
: AQ sadesaay
i L o¢ S $7 LEAN Pl 6 o3t LEAN o'z €6 Zpueg TR
2z o2 S2QIUL UE AT wopow 133 122 2l adeuuo;
= a2 2apuiD wag ut g ut ysdag ~g Lyrep st oy s P
5 3 . ; ..W adwigay : ) N T

PIRUIUO )~ GF FTHV ],

aps,
¢ | ¢ o 44 ¥z~ X 9t 4q g 0zt PRy 0007 £
8 | £ 9% L4 #Z 9K 81 49 6 61 S3X 000°¢ o8
s . 6 oF 49 2 say o1 49 ¢ 0% sax 005'Z §24
9 i of 4q $7 $3X 224 1t 04 sax 0cl'e 9z
9 . 8 9r 4q #Z EERN Pt i¢ f8 1€ LERS 0007 4
obog 9 A9 ¥ $I% 91 4q f¢ 0§t $3% 0087 174
I8 ¢ 8 9 A4 §Z sy FAEC I BIE SIK 05L's £4
8 of &4 LERY B 4q fg 8 LN o'y, 9 1A
2 ot 09 9S4 0g s 81 4q g P61 L 08T T I
S i 8 of M 47 $3% §14q g 28 sax 5T 89
B e 13 9 49 #2 AN P49 8 Zte EAN 000t 9
m $ 1 9 o8 Sq b LEAN 91 &¢ o orl s38 0097 £9
£z 14 %S9 vz SN bt Sa ¢ 061 38 STET o
R R 74 9 & 07 SIN 07 Y4 ot zi1 533 1y »
Z ¢ i m v A9 7 $IX 1 iq g o s34 000'¢ 6§
= 1R oy &q 42 $38 FAGRL I {3 o918 sa 0087 8
Z 0 o 0g <9 81 oN 8t 49 ¢ 0S¥ ; 005' s 9 1A
Zosr 01 8 S0 o7 $9% i21 <1 %6 09 s3y 0042 2y
< ¢ 1 o 8k 49 % SIK 8t £q o z LAY 0007 os
3 s o9 R L S R o1 - s
¢ |y or &z s 0z 49 ol HC P 00KZ 6 |
¢ 2 9 49 2 s38 91 £q 91 gz sk 00£2 &8 Al
9 8 9 & 47 $3% 61 4 §5 .1y s34 3 4 L S
75 | 5 | gf i w !
mm Pt | TIIEUL K I uonow 235 123 aw afvuuor - ! !
# . 32 Japandy g u amg maba e Aep o aupucoy | VR B
£y 3 -] MY | : N
Appp 42an pup swop 000z Ouomposd somu sof juswdinba Luysiof—gg F1av],




10 COAL MINING INVESTIGATIONS

With but few exceptions the shafts sunk prior to 1913 are
timber lined.  The development of the cement gun has pro-
vided n means of fireproofing these shafts.  The timber lining
cun he given a conerete cover by means of the cement gun
which sprays under air pressure of about 40 pounds per
square inch a ecnent mortar composed of about 1 part Port-
lund cement amnd 3 parts econrse sharp sand. At a shaft in
Bistrict VI the timber Hining was covered with a 2-inch laver
of “Gunite”’, as conerete applied by this mothod is called, at
the rate of 190 square yards in 8 hours. The walls of the
shaft were first covered with American Steel and Wire Com-
pany’s No, TA netting as a reinforcement for the concrete,

Fic. 6. Circular hoisting shaft

Gunite sets in 214 to 3 hours.  The cost of application varies
from 16 to 24 cents per square foot depending largely upon
the amount of water the shaft makes,  With a dry and
smooth timber lining the work should average about 20 cents
per square foot,

The shafts of all mines in Hlinois are of moderate size,
the largest at the mines examined being 11 by 22 feel. No
serious difficulties have heen encountered in sinking them.
Water flow has never been large. At one mine in District V1
a eousiderable body of quicksand necessitated a reduction of
shaft size but in general shaft sinking ix comparatively cheap
and speedy,

\ -
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PREPARATION OF COAL

About 20 per cent of the produetion of Illinois mines is
sold as run-of-mine coal. This coal on reaching the tipple is
dumped into chutes and loaded directly into ears without ve-
ceiving any preparation, The remaining 80 per cent of the
output receives treatment hefore shipment. Fig. 63 shows
the equipment for preparation at a local mine. As regards
the preparation of their coal for market the mines of the
State may be divided into those at which the raw coal is sized
on shaking screens only; those at which the product pubmng
through the 2 to 314-inch holes of the shaking sereens is re-
screened in revolving sereens; and those at which the coal
under 3 or 3%-inches is washed.

At mines where the coal receives no further treatment
than separation into sizes on shaking screens four sizes are
usually made at a time. These sizes vary widely in different
districts and at different times of the year. They are called
generally lump, egg, nut, and screenings but the same term

does not mean the same size in different districts, The cosal .

which passes over the largest sized holes in the screen is
called lump whether the holes are 114 inches, 6 inches, or any
intermediate size. Table 37 gives the variations in names
and sizes. Six-inch lump is made in all districts and refers
always to the oversize from sereens with 6-inch holes.

Where the coal is rescreened but not washed a typieal
separation is:

Per cent of
Name Size In inches total output
Lump Over & 18
Erg Over 3% through 6 19
No, | nut Over 134 through 314 16
No. 2 nut Over 1 ; through 134 15
No. 3 nut QOver 3 ; through 1 7
No. 4 nut Over I4; through ¥ 7
No, 5 nut Through 34 21

At different mines and in different districts sizes vary
somewhat but those given in the table may be taken as aver-
age, A bulletin dealing with the dry sizing of coal has been

(202)

PREPARATION OF COAl 200

prepared for the Engineering Experiment Station of the Uni
versity of Illinois by Prof. 1, A, Holbrook and will soon he
published.

Tanre 37.—Sizes of coal made tm Hlmois

Wame f District Nize in inches
8-inch lump v Over 8
G-inchy lump 1, 11 118, Over 6
1V, V, VI,
Vi, VI
4-incl lumyp VIt Over 4
31:1(‘11 !ump IV, VIl ()\(r 3
234- mch iump' I ()ur 2/
Zinch lump HL IV, VI Over 2
114-inch lump_ I !I QOver 1Y
114-inch lump I II III Over 134
1v, v, VI, :
- VII. Vil
Chunk 1 Through 6; over 334
Fep I, 11, 11, Over 4; throngh ()
v, Vv
Over 3; through 6
Over 25 through 6
L i Owver 114; through 6
Nut i1, HI, 1V, Over 2; through 3
vV, VI, VI Over 1/5 through 3
Over ] ’4 through 3
Over 134 through 2
Qver 1 ,Z through 1%
Over ¥ ; thmugh 14
Qver '}2; through %4
R . Over 45 through 13
Pea ) UI B ‘;7_9\-(-1" ff.i ‘;__l_h‘mqgh 1%
Hcrunm;.-. i, 11, llI, IV S Through 214
1, vin'vin Through 2
Theough 1%
Through 134
Over 1; through 134
Through 114

1. C. Lincoln in Bulletin No. 69, Coal Washing in Illinois,

Engineering Experiment Station, University of Illinois, says
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N 5o
o §szmx 'u:reea e - E‘g é
. Material ! , g * . : 1s coal . Eg"‘
Dkt | S| b S Rl e R
. I feet | feet SE. munue, =§
: : 2£8 LS
| 5 . aETY
{25 | Steel Shaking P25 6 4 76 Rescreened 68
P2 1 Steel Shaking 3y 8 4 B0  Neither 70
27 | Sieel Shaking N 8 4 78  Neither 0 9
;. 28 | Wood Shaking P 12 4 82 | Rescreencd 75 z
. 2 | Wood Shaking I TR 4 7 71
[ 31 | Wood Shaking ) 7 3 80 : Neither 67 E
iv : 5 32 Wood Shaking 30 6 4 80 ;Nenhcr 68 4
33 Wood . Shaking 68 8 3 78 . Rescreencd 75 g
PH W Shaking 30 5} 4 79 &
-3 | Wood Shaking 36 6 3 80  Neither . %
. 36 | Wood Shaking .. 12 .. 80 Neither 67 3
I 3 | Wood 'Shaking 55 12 3 80 | Neither 65 %
© 38 | Wood Shaking 38 6 4 76  Neither . B
3 | Sted Shaking 45 15 3 B0 . Neither -
| 40 | Wood ‘Shaking 46 4 3 80 . Neither g
41 Wood ‘Shaking 6 4 75  Rescreened = 70 §
. 42 Wood Shaking .. 7 4 e ;Rcscrecn”_.‘ 681
43 Wood Shaking 4 7 4 75 Rescrencd 70
[ 44 © Steel Shaking 48 5 3 90 |Ncither 0
45 Wood Shaking 38 7 4 % Rescreened ..
v 5 46 Wood Shaking 30 8 4 75 : Neither . 45
47 Wood Shaking 38 6 1 70 Both 55
48 Wood Shaking 40 6 4 85  Neither 70
49 Wood - Shaking 30 6 4 80  Neither N ,..._,__zsm
" “Over 2 by 2¥-inch holes. o Swver Y oincher

TABLE 38-—Continued

i
i

| . Sizitrg sereen 5
: e e . _ﬁ
o No. o Material 3 g‘; " 1s coa(li 3?“-5
District seam  mine ; ti;ple Type %Lri‘;mh: “:‘,:-:hh 2_': -l)ﬂ:;(‘!' ru::;l;%t;a? ar E.égi
i T feet feet EX. minwe feas
_ I : : : Egé EESE
bSO | Steel ' Shaking 30 8 4 90 Neither 65
51y Frame . Shaking 24 8 5 70 Neither 62
. 52 Steel ; Shaking P4 0 8 b 4 9 Rescreened o0
Vi 6 53 Steel | Shaking ;o HE . 8} 5 85  Rescreened 63
© 54 | Frame | Shaking 1z 7 24 40 Rescrecned 60 E
55 | Frame ' Shaking o 7 4 90 Both 0 3
;o Steel i Shaking ;38 8 3 90  Rescreened 4 w
P57 | Frame { Shaking % © 6 3 9 Neither 65 5
i 58 Steel i Shaking 40 9 2 80 . Rescreened 8 <
- 59 Frame ;Shaking 40 8 3 60  Neither 60 =
- 60 ! Steel “Shaking . 4 65  Ncither 0 S
62 : Frame : Shaking ©40 8 3 80 Both 0 .
. 63 Steel  Shaking - . 4 .. Both . g
64 | Frame : Shaking T 16 103 4 75 Both - 45
63 Frame Shaking 43 ; K % Neuther 47
66 | Steel 'Gravity bar 12 6 4 90 \Washed .
67 Corrugated iron Shaking 40 e 3 & Neither 63
68 Corrugated iron  ;Shaking 28 8 4 66  Washed /3
vl 6 69 ' Frame ' Shaking 18 6 3 80  Neither 60
70 . Corrugated iron ' Shaking 30 7 4 60  Washed 70
71 Frame ‘Shaking 7 3 80  Neither 70
72 ;. Frame :Shaking 55 8 4 85  Neither 75 .
73 . Steel ‘Shaking 50 7 4 80  XNeither 2 5
74 Steel . ‘Shaking 48 7 3 80  Rescreened 75



Tame 38—Confinued

80

i ) . i” Siﬂﬂs acreen T : £
§ 8 A g e .r.._.{_...___.u.u.&,,, T,, Rt vt M n e s e e o ; _ ;_‘E
[ No. | Na Materind : . £5 Is coal PSR
District | seam | mune li;pk ; Type : L!;_I;:‘glh W ll:lhh % s I;;ru rescreencd or pET
! i - i i feet  © feet _g_;-: % minute : :‘E t
Vil 6 75 | Frame | Shaking 36 8 3 80 | Neither o .
76 Steel ‘Shaking 50 7 4 100 © Washed “ 2
77 | Corrugaied iron | Shaking . 25 10 3 48 | Neither o=
; 78 Corruganed iron | Shaking 40 8 3 90  Neither 5w
79 | Frame ! Shaking 30 8 3 95 ! Neither noz
80 Frame : Shaking 30 6 4 90 : Rescreened o
8I Frame ‘Shaking 30 6 4 9% Neither o0 =
82 Steel . Shaking 40 9 4 82 . Neither 72 -
83 | Corrugated iton . Shaking 32 10 4 9%  Neither 0z
"84 Steel Shaking 30 9 4 90  Washed 72
85 ! Steel Shaking 25 8 3 .. Neither o=
8 . Steel . Shaking 8 4 92 Ncither 67 %
87 | Frame |Gravity Lar 8 6 4 .. Resereened v 2
88 Frame i Shaking 18 & 4 60  Neither 65
8§  Frame Shaking 40 6 4 60 Neither 65 &
90 Frame 'Gravity bar 30 8 4 - Neither 70
o Frame .Gravity bar 12 8 4 Neither 40
92 Frame Gravity bar 24 8 EH Neither 70
%3 Frame Gravity bar 33 9 4 .. Neither ., 65
Vil fand7 94 Frame Shaking 23 6 4 10 - Nceither 0
95.  Frame .Gravity bar 6 4 4 .. Neither 33
97 Frame Shaking 36 8 4 100 . Neither 50

TABLE 38 —Continued

Sizing screen

inchea

Disteict . No. No Material Sr I+ coal = :—:’;
T aeam mine .0 ) Length  Width 2 & Shakes . rescrecned or - =
; tipple : Type in in £ per washed ? egl
: fect feet _:_".'_’X e mintite Y
i - a b
Averages by ! S T
distnicts : !
1: z : ¥ 6 3w .
2 : ! 3 6p 3 M =
11 1and 2 : :' B L 76 Z
r z i ' z
I:, 2 42 8 RES ¥ %
° 48 51 KTRS 68 =
Vi 6 ; : %
‘i 3 g & N 58
) 6 33 7v3R R 9 =
VI Gand 7 23 7 4 1w 7=
Average of % mines 33 7} 4 ]2 67 E

I
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i F i ; | p2E ] f
Shaking sereens are of various types. They are built N §§g‘§ . ; .
- ~~ = { . . y
with one, two, or three decks, and are from 12 to 75 feet long =3 g_i_-b} SR ;
and 4 to 12 feet wide. They make from 48 to 120 strokes per ERL I ;
minute. Their inclination averages 4 inches per foot. = ! [ ¢
Revolving screens in rescreeners vary in length from 16 g’ 5 ] !
. ge ‘ . 2 e . . SR H
to 24 feet, in diameter from 214, to 6 feet, and in inclination = ; ":
from 1_% to 214 inches per foot. They average 15 revolutions g ot i
per minute. = !
District 1V was among the first in Tllinois to attempt to S EE 88 '8 2 FEReNNRE
! 1L = ; . . ~ ~ ST EIME RN I e
remove the separable impurities from cosl and {o separate = & 7 el o
- -y .. . - . B =
sizes. Several large cities are located in the district and the . &
local trade for domestic purposes has always been and still i ot
- . N R . » ~ T
a prominent factor. Fig. 64 shows a tipple designed for £ = 4o I o ZRRsT 282
. . . . ™ e — — — - ] ILs] v )
handling local trade and shipping. Those mines located = “ —EmeE s s
in or near cities naturally separate the coal into more sizes <
than the others and for this purpose several of them have = o o
i i i separati i =~ ®ES . i ;
mstal.led rescreening ph}nts. “A typlc’tj.l .sepm_atmn at a mine 3 fINRLRRNERIZRE 2O8RY 288%828
catering to loeal domestie or “‘wagon’’ trade is: ” z% e =
9 : :
Name Size in inches E P e . i ! .
e 3
6-inch lump Over 6 | .. i ! ’
F-inch Jump Over 3 ~ % IREBER88R|328/8222%8 8935188
14-inch raitroad lump Over 14 o A bE ! 3 : DS I
c&-mch cgR 8vcr % : through 6 - i : ;
ut ver 23 through 3 2 T BT -
Pea i Over 34; through 14 g [ ;
Screenings Through 34 ’:Su g ;:%‘a'r”v““o“ﬁf“if‘lmw TN e ey e
The loeation of some mines near cities having diversified g : _
manufactures and various kinds of domestic furnaces leads to R f
H 4 D -~ ' ; :
particular demands. At one mine 30 per cent of the output g ;§§ SRR 8282 288 88528 5888528
is erushed to 2-inch size for use in distilleries. At another, = < g | 5 : G S
8-inch lump and egg are in demand. Several mines make a o | e ) ,
nut t_hrough ,1,1/‘ inche_u and over 1 inch and one makexs o “*do- 2 i & A g meany HRRMNBagen
mestic lump’? over 3 inches. Sl A 4 i ’
. . - . . . = ! & ;
n Distriet VITT in seam 7 where iron pyrites or ‘‘sul- wn ﬁ ':rfg i |~ ; ] |
. . . . . 1 i ! ;
phur?’ is not disseminated through the coal but is present in | ; ! ; : = |
nodular form, it ean easily be separated from the conl by & a \ ;
hand at the working face. This separation serves the double 3 : i
purpose of making cleaner coal and of segregating a valuable 20 5 | - - - f .
i = i - i = :
o~ E i { — pall
i =

~ by-prodnct, The amount of pyrites thus obtained was suffi-
--':-'oia.n‘t_ at two mineg working in No. 7 hed to warrant the aree-
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R IR SRS S tion of small plz{nt.% for removing hefore the pyrites is ship-
S EER S : ped to a sulphuric-acid plant the coal that adheres to the nod-
ules of pyrites.  The pyrites with adliering coal ix erushoed
to 134 inch mesh and elevated to a bhin whenee 10 s discharged
e e e e e - : into a revolving trommel 4 feet long and 3 feot In dinmeter
T S S ' : ‘ with 2-ineh round holes.  The oversize from this trommel
goes o a one-cell Jig for washing,  The undersize goes (o n
second tronmel with 4-ineh perforations and the undersize

28 : %% B2 &§ : from the second trommel is discharged into o three-coll jig
v "' oo ma e e which separates coal and pyrites,  The oversize from the see-
ond trommel and the undersize from the fivst tronmmel are
elevated to a third trommel with 54-inceh perforations {rom
z v 3 ny oz EEd % which the oversize goes to market and the undersize to the
= - - -5 = ", ~3 -e - . . . 1} r
= - = three-cell jig whieh eleans the fine pyrites. Table 38 gives
data on tipple equipment for coal preparation.
XELEZE2IR N8R EEI Y K
= s = €® [ R B Lo S )
TEZEESE FEEE §583535 8
Fig. 65. Inflammable material piled against frame tipple
Power at surface plants is usually obtained by hurning
Lo e e s S o Tt SR B A T R =T B T B o | Lar : -

slack under steamn hoilers. The efficieney of nearly all of
these plants is tow. At only a few mines has the steam plant
the refinements of the modern manufacturing plant. From
L7 to 4.3 per cent of the output of each mine is burned under
hoilers at the surface plant,  Wasted coal ranges from 0.5 to
0.7 per cent,

BOO
8OO
B0
800
400
500
130
200
il
300
630
417
433
628
600
7
360
573

RERREZER H3IRE I Distriet TV good combustion nnder boilers is obtained

" ~ . at one mine by the use of stemn blowers and the slack bhurns

E E S a0 with no elinkers.

2 = z lleetrie power is purchased nt a few mines amd at one
where power is purchased at 2146 cents per kilowatt-hour,
three-phase Ghevele abternating eurrent is bronght to the

= - e plant at 4000 volts and there transtformed (o 275 volts. The
- '; - ps :

mstallation consists of three 15 H, Ponotors,  An AL L elee-
trie locomotive is used on the main hanlage.  Alternating

mincs

Anverages by
districts

Average of 38




214 COAL MINING [NVESTIGATIONS
current is reported to be less satisfactory for haulage than

direct, but by using an A. C. locomotive a converter is dis-
pensed with,

"

Fia. 66, Fireproof steel tipple

At the older mines tipples are usually of frame construe-
tion and at many of them proper precautions against fire are
neglected.  Often inflammable material, such as empty oil
barrels shown in fig. 63, is stored near the tipple.  The fre-
quent loss of tipples by fire emphasizes the need of greater
care in the storing of combustible materin! on the surface.

At almost every new mine a steel tipple is built, Fig. 66
shows a typieal modern surface plant in District VI. Tables
39, 40, and 41 give power plant equipment for mines of differ-
ent daily outputs.

The average cost of preparation where the coal is neither
rescreened nor washed is said by Mr. B, L. Shepard to be
3 cents per ton of coal.

TasLe 40.—Surface plant of mines producing 1000 and less than 2000 lons daily
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MARKETS AND SELLING PRICE

The opening in the early nineties of the rich fields in
southern lllinois east of the Duquoin anticline was a imost
important economie factor, and a disturbing one to the other
fields, The causes of the low market prices which have pre-
vailed for several years are well eataloged by Mr. Geo. 8.
Rice, Chief Mining Engineer of the U. S. Bureau of Mines in
the Year Book for 1908 of the 1llinois Geologieal Survey., Mr.
Rice says, “*The tremendous development of the coal-carvying
railroads and the poliey of making low ton-mile rates for long
hauls has resulted in excessive competition, both from within
and from without the State. The cheaply produced coals of
the eastern states, and particularly West Virginia, resulting
from favorable natural conditions and lower labor-cost, with
through low freight-rates, have enabled them to enter the
natural coal markets of Hlinois and sell at prices very little
above what the Illinois eoals bring.  The high quality of these
coals, particularly those that make little smaoke, has nllowed
them to set the paee in making prices.

The competition hetween the 1llinois coals has been even
more severe. ‘T'his results from the multiplicity of owner-
ships, due mainly to the ease of opening new mines.  Iach
period of unusual prosperity in the western coal business, like
that at the time of the anthracite strike, is followed by an im-
mense inerease in capacity. For example: in 1906 and 1907
railroad shipping mines operated an average of 190 and 195
days, during the respective years, out of 300 working dayvs;in
other words, only 63 and 65 per cent of the time. To a cer-
tain extent this 18 unavoidable, as the markets are in a elimate
of extreme cold in winter, and as the Hlinois coal stocks very
indifferently, the winter demand tends to fix the capacity.
This, in turn, makes the labor-rates high, {o cover the period
of idleness. On the other hand, it makes severe compeltition
during the spring and summer months, in the effort of caeh
operator to keep his mine running as much ag possible.”’

(219)
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The markets Yor Hlinois coal in 1907 were detined by M.
th. Foster Bain in the same volute as follows :

“Practically no llinois coal moves eastward.  This is
due not ouly to competition based on the quality of the vastern
coals, but to the present organization of frefght traftie, which
makes it difficult to get cars.  Such coal as goes east from this
coal fiekd is supplied by Indiana, To the west, Hlinois coal
dominates the warkets of Missouri and Town alinost io the
eastern margin of their own coal fiekds, and has a seattering
trade beyond.  T'o the southwest, conl is furnished to the rail-
ways to a point about half way between St. Louis and Kunsas
City, and to a few supply stations beyond.  Direetly south,
there is very little coal movement except to supply certain
connecting railways.  The larger markets are dominated by
castern coal shipped by river, a traffie practically elosed to
Hlinois operators for the present, owing to lack of terminals
within the State, and the poor stocking-qualities of the coal.
To all intents and purposes the only Hlinois coal delivered to
the vivers is that used by the loeal stoamboats,

To the north and west, the coal goes in farge quantities
into southwestern Wisconsin, northern towa, southern Minne-
sota, and eastern South Dakota. On the one hand it must
meet the competition of the nearer lowa fields, and on the
other, of the lake-shipped castern conl.  The coal of this lake
trade may be illustrated by the figures for 1907,

Lake SHieMmexNts o Coan 1x 1907

Western Pennsylvania coal.. . . 8,300,143
Ohio coal., ... ... . ... .. . 3,703,322
West Vieginia voad. ..., 3,343,752

Total L PO 13,353.217

The lake conl dominates the market as far south as Mil-
waukee, and it ix only of recent years that inois coal has
hegun to go in any quantity as far northwest as St. Paul anid
Minneapolis. In the territory between these points there is
much debatable ground, and if methods of storage can be
devised so that coal may be shipped in the swnmer, large in-
creases in trade may be looked for, The same is true of

western lowa and eastern Nebraska, where at present there

h)
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ix only a moderate trade, I, in addition t«': fuding o :-'.ulntu'm
of the storage problem, water tmns'pnrtut.mn !u-. made ft\':‘ul-
able, linoix coal may hecone a dominant faetor m lh‘u .\“nt.h-
west, 1 must he admitted, however, that 'lhl:-'\ ix far from
being accomplished, and for the prv_.s't-nl. in vxiomln'n;: thu‘
markets, relianee must be placed n{mnl_v on ‘-mupz,l,l;:n of
eduention in the proper hurning of high volatile coalx,
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At the present time abont 4 per cont of Hw']n'mhu-tum}l:i
consumed or wasted at the plant, 4+ per eent s sold at the
mines to loenl trade, 18 per coent iH.Hl)l(l to the 1':\1!|'muls nil
which L1 is loaded into locomofives al ‘ l.iu- mnw.w.‘ “H.t-
74 per cent is shipped to other consumers, ( !n'(-n;_:n ('(l‘llh}l!]:th
about 14 per cent of the production of the State! !'.uht'. ..
Louis and St. Louis 10 per cent: and other shipping points
within the State 20 per cent.
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Including ast St. Louis and St. Louis which cannot be
segregated, Illinois absorbs about 50 per cent of her own pro-
duetion.

Mr. E. B. Boyd, Secretary of the 1llinois-Indiana Traffie
Association has courteously supplied the following figures
for tonnage hauled by the railroads of the association to var-
ious destinations for the year ended March 31, 1815

Destinations
Lirtle Rock, ArK.....o. oeriiiinr i iieans AU
Arkansas (except Little Rocky ..o
Chicago, iit, Group
Peoria, Tl .
St. Louis and E. St Lowis. .oounnoro
Hlinois (except Chicago Group, Peoriu and L.
Fo Wayne, Ind.. ..o e

Gas Beht Points..... b e et et
So. Bend, Ind... ... ... e
Indianapolis, Ind. ... ... ... iiiiiiiiiii e X
lndlana {except So. Bend, Fr. Wayne, Gas Belt Pumta and Indiunap-

Ol e e 851,282
Council Bluffs, Omaha and So. Omaha....... ... .. ... 124,972
Des Moines, Ia.. ... ... . oot e 29,533
Sioux City, Lo oot 89,441
Dubuque, Tac. .o 86,050
Towa (except Council Bluffs, Des Moines, Sioux City and Dubuque) 2,430,551
Atchison and Leavenworth, i\an and St. Juseph, Mo............... 73,067
Kansas (except Atchison and Lca\cnworth) ....................... 381,49
OIS Iana e e 200,163
MR o e e e 224,029
Minneapolis, Minnesota 'I‘r.msfcr St Paul and So, 3t Paul, Minn. . 198,736
Minnesota (except So. St. Paul, Minn. Transfer, St. Paul and Minne-

apolis) L 381,404
A P PE oLttt i e e e 1
Kansas City, Mo ... i it i e . 49,202
Missouri (except St. Joseph, Kansas City and St. louis)........... 2,297,561
Lincoln, Neb, L. e e e 27,249
Nebraska (cxccpt So. Omaha and Linceln)................ ... ..., 266,227
L o R BTy T T 4,376
Sioux Falls, So. Dak. ... oo e e 16,308
South Dakota (except Sioux Falls) ... ... ... ................ 75813
Memphis, Tenn. ... . o i i e 44,631
Tennessee (except Memphis). ..o oo . . 32,843
Milwaukee, Wis. .. ... . i 13,262
Wisconsin (except Milwaukee) ... ... . 586817
States other than foregoing. .. ... ..o 0 i i 35,228

Tota] e e e 31,402,526

OFf the tonnage hauled by the association as given by

these figures about 3 per cent is destined for Indiana, 8 pe
cent for Missouri and 8 per cent for Towa.
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The decline of the margin of profit per ton of coal mined

in Hlinois since 1870 is shown graphieally in fig. 67. This
graph was compiled from statisties taken from the Reports
of the U. 8. Census, the Reports of the Tilinois Burcau of
Labor Statistics and the Coal Reports of THinois.

TabLE 42.—C'a,mtalzzatton of coal mines

(usntal pcr tan

i
| Production in ! e ;
! i Caritalization of coal produced

Year 1ons
i i (dollars) o annuatly Clotlars)
1870 i 2,624,163 | 4,286,575 i 163
1880 ; 6,115,377 f 10,654,261 : 174
1885 ; 11,834,459 1 9,858,950 ; 0.84
1889 : 12,104,272 : 17,630,351 145

1909 © 5090499 | 60426629 . 1.19
t Compiled from Reports of the U, §. Census,

'The capital required to finance coal mining operations in
Hlinois cannot be estimated with accuracy because no precise
returns have been made to State or Federal burcaus. 'Table
42 is compiled from such statisties as are available in the
sources mentioned in the preceeding paragraph. From this
table the conclusion is reached that recent operations have
been financed on the bagis of approximately one dollar and
twenty cents per ton of annual produetion. The promotion
of mining companies has often been more profitable than the
operation of the mines.

The coal mines of the State in 1914 were afforded trans.
portation facilities by counties by the following railroads:

Bond County: Vandalia; Chicago, Burlington & Quincy.
Bureaw County: Chicago & Northwestern; Chicago, Rock
Island & Pacifie; Chicago, Milwaukee & St. Paul: Chicago,
Burlington & Quiney. Christian County: Wabash; Tllinois
Central; Chieago & T1llinois Midland; Chicago & Rastern
Hlinois; Cleveland, Cincinnati, Chieago & St. T.ouis: Balti-
more & Ohio Southwestern., Clinton County: Baltimore &
Ohio Southwestern: Southern. Franklin County: Chicago,

Compiled from Thirty-third Annual Coal Report of {llinois.



Lt COAL MINING INVESTIGATIONS

Burlington & Quiney; Chieago & Fastern Hlinois: Hlinois
Central; St Louis, Iron Mountain & Southern,  Fulfon
Counly:  Chiengo, Burlington & Quiney: Minneapolis & St
Louis; Toledo, Peoria & Western,  Gallatin County: louis-
ville & Nashville,  Grundy County:  Flgin, Joliet & Fastern:
Atehison, Topeka & Santa Fej; Chicago & Alton.  Jackson
County: inois Central; St Louis, Iron Mountain & South-
ern; Mobile & Ohio. Jefferson Connty: Chicago & Fastern
Hlinols; Louisville & Nashville. La Salle Clounty: Chicago,
Burlington & Quiney: Minois Central; Chicago & Alton:
Uhicago, Milwaunkee & St Paul; Chicago, Indinna & Southern
Chicago, Rock Island & Pacitie; Atehison, Topeka & Santa
Fe; Wabash; Cleveland, Cinciunati, Chicago & St louis.
Livingston County: Topeka, Peoria & Western; Chicago &
Alton; Nlinois Central.  Logan County: 1llinois CUentral;
Chieago & Alton. Mueon County: Wabash: Hlinois Central;
Vandalia; Cineinnati, Hamilton & Dayton. Macoupin County:
St Louis, Peorin & Northwestern Chieago, Burlington &
Quiney ; Chieago & Alton; Chicago & Northwestern, Wadison
County: St. Louis, Trov & Iastern: Litehfield & Madison;
Cleveland, Cincinnati, Chicago & St Lounis; Vandalia; Chi-
cago & FKastern Nlinois; Wabash: Hlinois Traction System;
Toledo, St. Louis & Western; llinols Terminal.  Marion
County: Illinois Central: Chicago, Burlington & Quiney;
Baltimore & Ohio Southwestern. MWarshall County: Illinois
Central; Chicago & Alton; Atchison, Topeka & Sauta Fe;
Chicago, Rock Island, & Pacitic.  Melean County: Hlinois
Central. Menard Counlty: Chicago & Alton; Chicago, Peoria
& St Louis. Mereer County: Rock Tsland Southern; Chi-
cago, Rock Island & Pacific. Montgomery County: Chicago
& Eastern IHinois; Cleveland, Cineinnati, Chicago & St.
Louis; Toledo, St. Louis & Western: Hlinois Central. Moul-
trie Counfy: Wabash; Vandalin, Perry County: 1linois
Central; Mobile & Ohio: Wabash, Chester & Western. Peoria
County:  Minneapolis & St. Louis: Peorin & Pekin Union
Chicago, Burlington & Quineyv: Peoria Railway Terminal;
Toleda, Pearin & Western.  Pufnam County: Chicago, Mil-
waukee & St. Paul. Randolph County: Tlinois Central; Mo-
bile & Ohio; [linoix Kouthern. Saline County: Cleveland,

0N
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Cincinnati, Chicago & St. Louis; Tllinois Central; I,uuiw‘aii.v

& Nashville.  Sangamon County: Chictgo & Altt.‘m; (_,h.l-

eago & Hlinois Midland; Wabash; Chi_c-ugu, Peorin & ‘h‘t.

Louis: Jllinots Central; Cineinnati, Ilunuilu:} &Ii)n‘\'tnnz Chi-

cago, Burlington & Quiney; Baltimore & Ohio hnuthwm:‘u:rn;
Hlinois Traction System; Chicago & Novthwestern, M{clh’y
County: Cleveland, Cineinnati, Chicago & St !I,nms; 'Hlmms
Central; Baltimore & Ohio Southwestern. h(arl:-. (,mu_z‘t.-y.-
Chicago, Burlington & Quiney. St (.){'mr (:umu'y‘: St !:mus &
O'Fallon; MWinois Central; Vandaliag !'.:mt.h{.‘ [ouis .nnd
Suburban; Louisville & Nashville; S Lows & Bcl!uvxll‘c;
Baltimore & Ohio Southwestert; Southern; Mobile and Ohio.
Tazewell County: Peoria & Pekin Union; (")‘Ie\'ehm(],‘(‘mcln-
uati, Chicago & St. Louis; Afchison, Tupel.m & Hnnt‘a ey l,ak.e
Erie & Western. Vermilion County: Chicago & T*;{lst{':'lr;‘llli-
nois; Cleveland, Cineinnati, Chicago & St. Louis: !!Ipmx‘s Prae-
tion System; Wabash., Washington Cfnm!‘r/: I]lm(_ns (,‘(_‘H-H'ﬂ}:
Chivago, Burlington & Quiney ; Louisville & Nashville] Iinois
Southern. White County: Baltimore & Ohio Sml_thwestern;
Cleveland, Cinecinnati, Chicago & St. Louis. H”zll'(}.mm.iy;
Elgin, Joliet & Eastern; Chicago & Alton. H"rllfcun‘son
County: St. Louis, Iron Mountain & S('mth(}rn: ‘Illmms Cen-
tral; Chieago, Burlington & Quiney; Cln(:ugn.& l*,u.a:t‘m'n [in-
ois: Coal Belt. Woodford Counly. Atchison, Topeka &
Santa Fe; Tllinois Central.
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1905
A model Hlinois conl mining plant, C. H. Smith. Min, amd Eng. Wil bec
23, 1905, 2000 w. itustrated description of a new mine plant ar Clif-
f()r(l, 1.
Machine mining in Ulinois,' Fuel 7: Aug. 7, 1906, p. 537,
The [Uinois coal feld, G. S. Rice. Min, Mag, March, 1905, p. 237,
Gives location of the deposits, describing methods of mining.

1906
E. F. Grout. HL State Geol, Sur. Bull 4,

U, S, Geol. Sur.

F208) w,

Cannel coal in northern Ilinois,
p. 197-98.

Coals of IHinois. Fuel 8: Nov, 13, 1906, p. 54-5.

The Dielafield drill core, J. F. Udden, HIL State Geol. Sur. Bull, 4, p, 203-11

Report on the field work in the coal districts of the Swate. I Stawe Geol.
Sur. Bull. 4, 1906, p. 201-3. Buit 8, 1907, p. 260.72,

Anthracosing of bituminous coal, . W. Parr. I, State Geol. Sur. Buil 4,
p. 196-97.

Chemical analvses of certain coals, S, W. Parr. HL State Geoll Sur. Hull
4, p. 188-92,

Compression tests of Hhnois coul, A, N, Talbot. I State Geol, Sur, Bull
4 p. 198-201,

Determination of moisture lost in air deying, F. F. Grout. UL State Geol
Sur, Bull. 4, p. 192.94,

Fuel tests with Hhnois coals, L. P. Breckenridge, S, W. Parr and H. B
Dirks. Univ. of 1, Eug, Fxpo Station, Bull, 7:68, p.

Moisture in air dried samples, ¥, W, Wheeler. T, State Geol. Sur, Bull
4, p. 195-96.

Coal investigations in the Saline-talatin fickd, Minois and the adjoiing area,
F. W, DeWaolf. 111 State Geol, Sur. Bull 8, po 211-290 Reprint of
1. 8. Geel. Sur. Bull, 316, 1906.

Coal investigations in Saline and Wilmington countics, Hlinois, ¥, W, DeWolf
L State Geol. Sur. Bull, 8, p. 230-45.  Reprinmt U. 8. Geol. Sur. Bull
316, 1906,

The coals of Ilinois, S. W. Purr.  Eng. and Min. Jour. 81:86. 1500 w. jfan
13, 1906. Reports an increase in the coal output, and gives information
cancerning the deposits, their character, ete,
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Composition and character of Hlinois coals, S. W. Parr, with chapters on the
distribution of the coal beds of the State, A. Bement and tests of Iilinois
coals under steam boilers, by L. P. Breckenridge. I State Geol. Sur.
Bull. 3, 86 p.

Mine No. 2, St. Louis and O'Fallon Coal Co, [llinois. Mines and Min.
26:481-4, June, 1906, A description of the equipment of a new bitumi-
nous coal mine of large capacity near Helleville, TH.

A modern coal mine, M, F. Peltier. Eng. and Min. Jour. 82:1212. 2000 w.
Dec. 29, 1906. Hlustrated description of the equipment and methods of
the incis Midiand Co. ar a plant near Sprngfield.

The Peabody Mines, southern lllinois, R. 5. Moss. Min. and Eng, Wid.
25:66-67, July 21, 1906. A description of the Carterville seam and
especially of the No. 3 mine of the Peabody Coal Co, with iltustrations.

The Springfield coal mine of the Peabody Coal Co. and method of survey, M.

F. Peltier, Eng. News. 55:261-62.  Mar, 8, 1906. !
1907
Defects in coal No. 5 at Peoria, J. A. Udden. TH. State Geol. Sur. Bull. 8,

p. 255-67,
Alterations of the composition of coal during ordinary laboratory storage,
S W. Parr and W, F. Wheeler. 1L State Geol. Sur, Bull. 8, p. 167-75.
Artificial modification of the composition of coal, S. W. Parr and C. K.
Francis. [il. State Geol. Sur. Buli § p. 176-95. .
Ash in coal and its influence on value of fuel, A. Bement. L State Geol.
Sur. Bull. 8 p. 205-10.
An initial coal substance having a constant thermal value, S. W. Parr and
W. F. Wheeler. 1L State Geol. ur. Bull, 8, p. 154-66.
Pure coal as a basis for the comparison of bituminous coals, W. F. Wheeler.
Amer. Inst. Min, Engrs. Trans. 38:621-32,
Weathering of ceal, S, W. Parr and N. D. Hamilton. Il State Geol. Sur,
Bull. 8 p. 196-204.
A modern llinois coal plant. Mines and Min. 28:97-100. 2000 w. Oct, 1907,
An iltustrated description of the surface equipment of Mine B. of the
Saline County Coal Co., near Harrisburg, 11l
The Cardiff coal seams and plant. Fuel 9: May 14, 1907, p. 49-51.
Coal mining in castern Illinols, F. W. Parscns.  Eng. and Min, Jour. 83:336
1400 w. Feb. 16, 1907, Ilustrated description of details of equipment
and methods employed by the Dering Coal Co.
Electric power ve. mules for mine haulage, M. #B. Peltier., Eng. and Min
Jour. 83:528.30. Mar. 16, 1907, [lustrated description of the electrie,
installation at the No. 3 mine of the Peabody Coal Cu.
bine No. 17, Collinsville, 1ilinois. Mines and Min. 28:16. 1000 w. Aug, 1907,
Iitustrates and describes the plans and arrangement of a mine having
capacity of JOO0 tons of coal per day,
Geological map of Minois, Stuart Weller. 1)) State Geol Sur. Bull 6 p. 28-J0,
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Williamson County leads all Hiinois, Fuel 13:623. Sept. 14, 1909,

Fuel tests with IMlinois coal, L. . Breckenridge and IYaui Discrins.  Univ, of
ill. Eng. Exp. Statien Cir. 3, 1909, 54 p.

Generation of power {rom Illinois coal, . C. Hoagland, Il State Geol, Sur.
Bull. 14, p. 242-40.

How to burn llinois coal without smoke, L. P. Breckenridge. Univ. of 1L
Eng. exp. Station, Bull, 15, 45 n.

Occluded gases in linois coals, Perry Barker. Tl State Cicol. Sur. Bull
14, p. 204-10.  Amer. Inst. Min, Engrs. Trans, 40:24-31, 1999, Amer.
Inst. Min. Engrs, Buaill, 24, Nov, 1908

Sampling and analysis of Ilinois coals, J. M. Lindgren, UL State Geol. Sur,
Buli. 14, p. 196-203.  Amer. Inst. Min, Engrs. Trans, 40:17.24, 1909
Amer, Inst. Min, Engrs. Bull. 24, Nov. 1908

Smokeless combustion of bituminous coal by A. Bement, 1. State Geol, Sur.
Buil. 14, p. 229-32.  Amer. Inst. Min, Engrs. Trans, 40:52.57, 1909,
Amer, Inst. Min. Engrs. Bull. 24, Nov. 1908,

Steaming tests of coals and related investigations, Sept. 1, 1904-Dec. 31, 1908,
L. P. Breckenridge and others. U. S. Mines Burean. Bull. 23, p. 1313,
147-59, 191-2,

The use of Nlinois coals for domestic purposes, J. M. Snodgrass. Amer,
Inst. Min. Engrs. Trans. 40:46-52, 1909. Amer. inst. Min. Engrs. Bull.
24, Nov,, 1908

Weathering of coal, W. E. Wheeler. 11l State Geal. Sur, Bull, 14, p. 233-30.
Amer. Inst. Min. Engrs. Trans, 40:57-61, 1909, Amer, Inst. Min, Engrs,
Bull. 24, Nov., 1908.

Majestic Coal and Coke Coss Mine at Clinch, Hiinois, R. 5. Moss, Min
WAL 20:527-28. Oct 3, 1908,  IHustrated description of mcthods of
mining and plant.

Mining wastes and mining co-4s in Ilincis, G. S. Rice. Ifl. State Geol. Sur.
Bull. 14, p. 211-22. Amer. Inst. Min, Engres. Trans, 40:31-46, 1909,
Amer, Inst. Min, Engrs. Bull. 24, Nov. 1908,

Studies in IMinois coals, H. F. Bain and others. . Swute Geol, Sur.  Bull.
14, 187-253. Amer. Inst. Min. Eogrs. Trans. 40:3-74, 1909, Awmer. Inst
Min, Engrs. Buil. 24: p. 1099-1170, ‘

The modifications of Ilinois coal by low temperature distiliation, 8. \W. Parr
and C. K. Frances. Univ. of 11 Eng, Exp. Station Bull, 24-48 p.
Modification of coxl by low temperature distilation, (U K. Frances. L State

Geol. Sur. Bull, 14, p. 23741, Amer. Inst. Min, Enges. Trans, 40:62-60,

1909. Amer. Inst. Min. Engrs. Bull, 24, Nov, 1908,
Coal deposits and possible oif field near Puquoin, Hlinois, J. A, Udden. HL

State Geol. Sur. Bull. 14, p. 255-62. Min. and Eng. Wid. 30:487-89.
Mar. 13, 1909,
Briquetting tests, C. T. Malcolmson. U. $. Geol. Sur. Rull. 232, p. 79-123,
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1909

The Canterville coal ficld, southern Iilinois, K. S. Moss, Minn, and Eng. Wid.
JO.676-78.  April 10, 1909, Illustrated historical review of the develop-
ment,

Coal fields of the United States, R. Campbell and E. W. Parker. U. S Geol.
Sur. Bull. 324, p. 19

Conditions of the coal mining industry of 1llinois, David Ress, Min. and Eng.
Wid. 30:981-82, May 22, 1909,

The IHinois coal field ,A. Bement. - 11l. State Geol. Sur. Bull 16, p. 182.202
West. Soc. Engrs. Jour, 14:303.28, 1909. Mines and Min, 30:708-12,
July, 1910,

Chemical composition of Hlinois coal, 5. W, Parr. 1l State Geol. Sur. Bull
16, p. 203-43.

Coal analysis, H. F. Bain. Fucl 13: May 11, 1909, p. 434,

The occluded gases in coal, 5. W. Parr and Perry Barker, Univ. of 1il. Eng.
Exp. Station. Bull. 32, 28 p.

Tests of washed grades of Hhnois coal, €. 5. McGomey.  Univ. of L eng.
Exp. Station. Bull. 39, 147 p.

The geology and coal resources of the West Frankfort guadrangle, 1Hinois,
G, H. Cady. Il State Geol. Sur. Bull. 16, p. 245-63,

The geology and coal resources of the Murphysboro quadrangle, lilinois, E
W. Shaw. I Siate Geol. Sur. Bull, 16, p. 287-94. Min. and Eng. Wid.
34:695-96. April 1, 191L

The geology and coal resources of the Herrin, llinois quadrangls, T, E.
Savage. ML  Stafe Geol, Sur. Bull 16, p. 267-85.

Proceedings of the lllinois fuel conference, Urbana, March 11, 12, 13, 1909,
I State Geol. Bull. 14, p. 296-382. Separate,

Production of coal in inois during 1909, David Ross. Eng. and Min. Jour.
89:146. Jan. 8, 1910,

Scaling shafts after an explosion, J. A. Garcia. Mines and Min, 30: 59-62
Aug. 1909, Describes an attempt to extinguish a mine fire by scaling
off the shafts at Mine No, 18, Dering Coal Co., [ilinois.

1910 .

The spontancous combustion of coal with specta]l reference to bituminous °

coal of the Hlirois type, S. W, Parr and F. W, Kressmann. Univ. of

Hi. Eng. Exp. Station, Bull. 46.

The spontancous combustion of linoix coal, F. W. Kressmann. Thesis:

Univ. of IHinois.

The llinois coal feld, H. H. Stock, Mines and Min, 31: 54-6, Aug. 1910,

Reviews the history and discusses the geclogy, trade, inspection and
mining districts.  Map.

The longwall mines of lilinois, W. ¥, Peltier. Eng. and Min. Jour. 8933)-1
Feb. 12, 1910, Gives plans and deacribes the method of operation.
Stripping coal beds. Mines and Min, 31:69-70. 1800 w. Sept, 1910. Describes

methods in use in bituminous coal in Hlinois.
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Résumé of producer-gas investigations, Oct, 1, 1%~ June 30, 1910, R. H.
Fernald and C. I). Smith, U, S. Mines Bureau, Bull, 13, p. 109-23.

1911

Geology and mineral resources of the St Louis quadrangle, Missours, llinois,
N. M. Fenneman, U. 8. Geol. Sur. Bull, 438, 73 »

Geology of Franklin and Williamson Counties, ¥ W DeWolf. Bk, Diwm,
46: Feb, 25, 1911, p. 1243,

Big coal stripping operations at Missionfield, Minois. Bk, Iham. 46, June
17, 1911, p. 13,

The coal mining industry of Hiinois in 1910, David Ros~. Min and Fog, Wid.
34:35-57, 2200 w. Feh, 11 1911 A review of the conditions affecting
the industry.

Criticism of Hlinois coal mining, David Ross. Engr, and Min. Jour. 91:430-31.
2200 w. Feb., 25, 1911, Claims that the indiscriminate use of powder
causcs an approximate loss of $3.000000 annualty,

The Hiinois coal industry in 1911, Coal Age 1:400-7. Jan, o, 192

The Illinois industry in 1911, Coal Age 1:447, Jan. 13, 1912, Heavy tonnage
from the new Franklin and Williamson County ficld,

The Mississippi Valley in 1911, Coal Age 1:421, Jin, 6, 19120 Costs and
production in Hinois,

QOperations of the Souther; IHinois Coat and Coke Co Bik Diam. 46: May
27, 1911, p. 28-29.

{icology of the Herrin quadrangle, T. E. Savage. Mines and Min, 31:527-31,
Aprit, 1911,

Coal geology of the Herrin quadrangle in Ninois, T, K Sivage, Bk Diam,
36, Mar. 11, 1911, p, 14-15,

1912

Macoupin County coal. Fuel 20; Nov. 1912, p. 12.

Franklin County, Hlinois coal field. A, Bement, Bik. Diam. 49: Aug. 3L
1912, p. 20-21.

Dry cleaning of coal at a Franklin County mine. Llk, Diam. 49: Aug. 3,
1912, p. 18-25. Spiral separators at Wilmington Stir Min. Co. screen-
ing plant,

Geology of Sangamon County, A. R, Crook. Scparate 24 p

Review of coal mining for 1912, Martin Bolt, Coal Age 3:42, Jan. 11, 1914,

The run of mine system in Mlinois, A, Dinsmore,  Conl Age 1:7050 1200 w.
Mar, 9, 1912,

The screening problemy in IHlinois, A, Bement. Coal Age 1:11050 1000w,
June 1, 1912,

Styles of coal, how they it the Wilmington ficld, Ihinois, A, Hement. Blk
Piam, 49:32, 280 w. Qct, 12, 1912,

Working longwall in the ceal mines of Hlinois, A, 1. Lettrome, Bk, Diam.
49:19. 1000 w. Fel, 10, 1912,  Discusses modifications required by
State ventilation laws,
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Buckner No. 2 mine, Warren Roberts and Oscar Cartlidge. Mines and Min.
33:121-25, 3000 w, Oct, 1912, Ilustrates and describes surface and
underground arrangements, showing the more advanced practice in the
Hiinois coal field.

Cheap stripping with shovels near surface, J. W. Ljams. Blk. Diam. 48:20.
1200 w, Jan. 27, 1912 Stripping in open-cut coal mines near Dane
vilte, I1L

Fireproof coal washing, Panama, Illinois, J. A. Garcia. Coal Age 1:964.
1600 w, May 4, 1912

Longwall mining in Ilincis, ¥. I). Chadwick. Mines and Min, 32:451. 2000 w.
Mar. 1912, [ustrated description of the plan used in mines of Spring
Valley Coal Co., mcthod of timbering, etc.

Mining methods in [llinois, M. F. Peltier. Coal Age 1:732. 2000 w. Mar. 16
1912, Peabody Coal Co. No. 3 mine, Marion, Iil

Mining of shatlow deposity with steam shovels, C. A, Tupper. Min. and Engr.
Wid. 38:59, 1500 w, Jan. 13, 1912, Missionficld, I1. coal mines.

Geology and mineral resources of the Peoria quadrangle, Hlinois, f. A. Udden.
-U. 5. Geol, Sur. Bull 506, 103 p.  Abstract in Wash., Acad. Sci. Jour,
Vol. 2, No. 18, p. 40,

‘Fuel-briquetting investigations, July, 1904-12, C. F. Wright. U. S. Mines Bu-
reau. Bull, 58 p. 14360, )

‘Description of the Murphysboro and Herrin quadrangie (Illinois), £. W. Shaw
and T. E. Savage. U. S. Geol. Sur. Geol. Atlas of the U. S. Folio 188,

The coking of coal at Jow temperatures, S. W. Parr and H. L. Olin.  Univ.

of 1t Eng. Exp. Station. Bull. 60, 46 p.
Miscellaneous analyses of coal, samples from various fields of the United

States. U. S, Geol, Sur. Bull, 531, p. 338-5,
Report on Macoupin County mines. Fuel 20: Dec. 4, 1912, p. 25, 2 columns,

1913

Analyses of coals in the United States with deseription of mine and field
samples, N. W, Lord and others. 11 S Mines Bureau. . Bull, 22, pt.
I, p. 83-93; pt. 1, p. 491.5314,

Analyses of mine and car samples of coal collected in the fiscal years 1911.
1913, A. C. Fieldner an dothers, U. S, Mines Burcau, Bull, 85, p. 367,
196-9. '

Procedure of the 1), 8. Engincer's Office of the War Department at St. Loufs
in the purchase of Qllinois coal on a heat unit basis, J. M. Goldman.
Eng and Con. 40:539-41, Nov. 12, 1913, Deals with Illinols bitaminous’
coals purchased for steaming purposcs. :

Coal preparation in Franklin Co., Illinois, R. D. Hali. Coal Age 3:71%-21,
May 10, 1013 :

Description of the Tallula and Springficld quadrangle, Iilinois, E.'W. Shaw.
and T. E. Savage. U. S. Geol. Sur. Geol. Atlas of the U. S. Folio 188

Accuracy and limitations of coal analysis, A. C. Ficldner. Fuel 20: Jan. 29,
1913, p. 17-22,

Coal in Illinois, 1913. Coat Age 4:724. Nov. 15, 1913, Tonnage by countles.
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The coal industry of Illinois and Indiana. Coal and Gas Opr, Oct. 9, 1913, p. 530.

Coal production in Iiinois. Coal Age 4:461. Sept. 27, 1913, Summary for
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Coal washing in [linois, ¥. C. Lincoln. Univ. of Iil. Eng. Exp. Station,
Bull. 69.

A heavy Nlinois producer, Staunton Coal Co, Coal Age 4:163.. Aug. 2, 1913,
Mine located at Livingston, 111

New develspment work in 1llinois, Coal Age 3:83L Muy 31, 1913
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and Coke Opr. May 15, 1913, p. 55. Coal Age 37545 May 17, 1913,

Preliminary report on organization and method of investigations. 111, Coat
Mining Investigations, Bull, ],

The preparation of coal, Gordon Buchanan. Coal Apc 3:750-53, May 17,
1913. Reviews changes introduced in Illinois during the last 35 years,

Shooting off solid in IHinois. Coal Age 4:373. Sept. 13, 1913, - Piscreditable
use of powder. -

The history of coal preparation in llhnois, Gordan Buchanun, Blk. Diam.
50:16. 2200 w. May 17, 1913, Coal Age 3:750, 3000 w. May 17, 1913,

Mlinois as a mineral producer, E. W. Parker. Coa! Age 3:756. 1300 w.
May 17, 1913. Coal and Coke Opr. May 15, 1913, 1. 45-6.

The Mlinois coal ficlds, A, Bement. Coal Age 3:558-62 Apr, 12, 1913, A
valuable review of conditions throughout the State

Ilinois Mining Board's summary of coal production. t'oal and Coke Opr,
Oct. 2, 1913, n. 496.

Illitois Coal Statistics. Min, and Eng. WId, 39:585. 500 w. Oct. 4, 1913

1llinois third in list of coal-producing states. Coal and Coke Opr.  Sept.
11, 1913, p. 435.

Longwall mining by the Spring Valley Coal Co.,, S. M. Dalzell, Blk. Diam.
50: June 7, 1913.

Longwall mining in Illinois, S, M. Dalzell. Coll. Eng, June, 1913, p. 606
2200 w. Coal and Coke Opr. May 15, 1913, p. 51, 3000 w,

The Madison Coal Corporation mine No. 9, Illinois, James Taylor. Caal Age
4640, 2300 w. Nov. }, 1913,

Mine equipped to avoid troublesome conditions: How the Donk mines of
south-western Illinois are worked and supplied with machines to. over-
come certain roof defects. Blk. Diam. 50. May 3§, 1913, p. 18-19.

Coal mining practice in District VIF (Danville), S. ). Andros. 1. Con!
Mining Investigations, Bull 2, 47 p. '

Mine inspection scrvice in Ilinois, Coal Age 3:922-24, June {4, 1913,

1914
A chemical study of Illinois coals, 8, W. Pare. 11l Coal Mining Investigations,
Bull. 3, 1914,
A coal map of IHlinols with the state divided according to districts, Bik.
Diam. 52:538 June 27, 1914,
Concrete-lined shafts at the Bunsenville mine, Hlinois, A. F. Allard. Coal
Age 6:747. Nov. 7, 1914, ’
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Coal mining practice in District VII (Mines in bed 6 in Bond, Clinton, Chris-
tian, Macoupin, Madison, Marion, Montgomery, Moultrie, Perry, Ran-
dolph, St. Clair, Sangamon, Shelby and Washington counties), S, O.
Andros. 1§t Coal Mining Investigations, Bull, 4, 53 p.

History of the No. 2 ceal seam, A. Bement. Blk. Diam. 52:539. June 27, 1914

Humidity of mine air, with especial reference to coal mines in lllinois, R. Y,
Williams, U, §. Mines Bureau, Bull. 83, 69 p.

Hlinots, Martin  Baolt. Coal Age 5:49. Jan, 1914, Advance in coal mining,
1912-14.

Coal mining practice in District I (Longwall), 8. O. Andros. 1L Coal Mining
Investigations, Bull. 5, 42 p. Longwall mines working bed 2 in Will,
Woodford, Putnam, Marshall, La Salle, Grundy and Burcau counties.

The testing of coal for purchase, J. M. Goldman. Assit, Engrs, Soc. Jour.
Jan., 1914, BOOO w. Deals only with Illinois bituminous coals purchased
for steaming purposes.

Installing electrical hanlage in longwall mines, The La Salle County Carbon
Coal Company makes over some old mines to meet new conditions.
Bik. Diam. 52:6-7. Jan. 3, 1914, :

Coal mining practice in District 'V (Mines in bed 5 in Saline and Gallatin
counties), 5. Q. Andros. [, Coal Mining Investigations. Bull, &
3.

Large electric hoists and Ilgner system, G. E. Edwards. Min. and Fng. Wid.
40:1103. June 13, 1914, (Ilustrites two noteworthy instalfations—The
Peabody Coal Company at Nokomis and Christopher Coal Company at
Christopher, 111}, ’

Major coal producers of IHinois. Blk. Diam. 52:27453. Apr. 4, 1914,

A modern lllinois coal mining plant, R, &, Read. Coual Age 5:638-39, April
18, 1914. New plant of the Chicage, Wilmington and Vermilion Coal Co.

A notable Tiincis coal seam (Seam No. 2, A, Bement, Blk. Diam, 52:539,
June 27, 1914,

Coal mining practice in District 11 (Mines in-bed 2 in Jackson county), S.
Q. Andros. . Coa! Mining Investigations, Bull. 7, 22 ¢,

Notes on coal mining in IHinois, Samuel Dean. 1. & C. Tr. Rev, Oct. 16
1914, p. 485. Coll. Guard. 108:831-2, Oct. 16, 1914, Inst. Min, Engrm.
Trans, 48, pt. 1. 11000 w.

Coal mining practice in Jackson county, lHinois, 8. O, Andros. Bk Diam,
$1:182-3, Sept. 5, 1914,

Plumbing the No. § shaft of the Madison Coal Corporution in Ilinois, G. E

Lyman. Coal Age. 6:227.9. Aug. 8, 1914,

‘The Superior Coal Co., Ilincis, W. Z, Price. Coll. Engr. 35:89-9). Sept. 1914,

Sutveying methods of the Madison Coal Corporation (Illinois), G. E. Lyman.
Coal Age 5:84). 3500 w. May 23, 1914,

Coal mining practice in District VI (Mines in bed 6 in Franklin, Jackson,

~ Perry and Williamson counties), S. O. Andros. 1l Coal Mining Inves-

+ tigations, Buil, 8, 49 p. )

Outline of the Geslogical history of INlinois. Btk. Diam. 52:538-9, June 27,

o oM E :
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Coal preparation at new mine of Old Ben Mining Corporation. Coal Age
7:786-88. Aprl 3, 1915, Large spiral conl-cleaning plant at West Frank-
fort, 1l

Coal mining practice in District 111 (Mines in beds | and 2 in Brown, Calhoun,
Cass, Fulton, Green, Hancock, Henry, Jersey, Knox, McDonough, Mer-
cer, Morgan, Rock Island, Schuyler, Scott and Warren countics), S. (.
Andros. Hlinois Coal Mining Investigations, Bulk. 9, 30 p.

Coul resources of District 1 (Longwall), Gilbert 1. Cady. I, Coal Mining
Investigations, Bull. 10, 149 p,

Coal resources of District VII (Coal No, 6 west of Duguoin anticline), #. .
Kay. 1. Coal Mining Investigations; Bull. 11, 233 p.

Coal mining practice in District 1V (Mines in bed 5 in Cass, DeWitt, Fulton,
Knox, Logan, Macon, Mason, Mclean, Menard, Peoria, Sanpamon,
Schuyler, Tazewell and Woodford counties), 8. . Andros. 1. Coal
Mining Investigations, Bull. 12, 57 p, :

Plant of the Nokomis Coual Co., W, R, Roberts. Coual Age 7:450-52. Mar.
13, 1915, ‘

Reopening of the Grayson Mine in Ilinois, E. C. Lee. Coal Age 7:322.24.
Feb, 20, 1915. A dangerous mine fire was extinguished by sealing up
shafts, Rescue corps succeeded in opening the workings without serious
mishap.

ANNUAL REPORTS

1878-date
Statistical abstract of the United States. U. S. Burcau of Statistics.

1880-date
Annual report of the U, S, Geological Survey.

188i-date

Annual reports of the state inspectors of mines, found in the “Annua! Coal
Report.” No reports for 1883,

1882-date
Annuud Coal Reports for Illinois, 1882-1910: Mincis Bureau of Labor Statis-
tics, Springfield, 1911: Mlinois State Mining Board, Springfickd.  From
1882-1893 the report appeared in the even yeurs in the Biennial Report of
the Bureau of labor Statistics, in the odd years as a separate; from 1894
ta date as a scparate.  Contuing the annual reports of the state inspec-
tors of mines.

1882-date
Mineral resources of the United States, U, S, Geological Survey.
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MINING LAWS.

1889
1. General Assembly.

1891
1. General Assémbly.

1893

The mining laws -and labor iaws of Ilincis as amended and in force on and
atter July 1, 1893, [l General Assembly, 51 p.

1899
Reviscd mining law of Tllinois in force July 1, 1899. I State bd. of com. of
labor. 39 p.
1903
Mining laws of Iflinols in force July 1, 1903, M. State bd. of com. of labor.
34 p.
1910

Coal mining laws in Illinois in force July 1, 1906 and 1910. Il State bd. of
com. of labor. 102 g
1911
Coal mining laws of Ilincis in force July
tistics. 122 p. :
1913
Coal mining laws i force July 1, 1913 il State Mining Board. 106 p.

1, 1911. Ii. Bureau of labor sta-
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