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The first edition of our eclucational bulletin on "Illinois Coal: A Non-  
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FIG. 1. Copy of Joliet's map made in 1674. (From "A History of the Mississippi 
JTalley," by Spears aiicl Clark.) The arrow has been added by the editor to show 
the position of the notation, "Charhon cle terre". 



I L I J N O I S  COAL 
A Non-Technical Account of its Occurrence 

Production and Preparation 
By A. Bement 

CHAPTER I-C;ENER.AL, FEATURES OF THE ILLINOIS 
COAL F I E L D  

In many respects the Illinois Coal Field is a notable one. I t  was in Illi- 
nois that the first recorded discovery of coal was made on the North Aiiieri- 
can continent. Joliet and Father Marquette ill their voyage of exploration in 
1673 by way of tlie Illinois valley and Chicago River made the original dis- 
covery some place between the present cities of Utica and Ottawa. Only the 
approximate site is marked by the words Thai-boil de terre" (coal) oil Joliet's 
map of 1674, the central portion of which is reproduced in figure 1. The 
same "Charboil de terre" appears on Marquette's niap of 1681, and on Henne- 
pin's map of 1689 a "cole mine" is shown on Illinois River above Fort Cseve 
Coeur, now Peoria. 

ORIGINAL COAL RESOURCES 

When mining began in Illinois, the State contained more coal than any 
other state east of Missouri River, and indeed still contains much more uii- 
niined coal than even that possessecl by any other state ill the territory at the 
time niining operations were begun. 

At  the close of the Coal Measures period this was not true. At  that 
time the easterii fields covered niucli moi-e acreage and contained much more 
coal than the Central Interior field, of which tlie Illiiiois field forms the major 
part. The loss of this position by the eastern fields since that time was due 
to the Appalachian uplift, folding and elevating the rock strata to high exposed 
positioiis over large areas, where it has been subject to prolonged erosion and 
removal. What remained when mining began was but a fragment of the 
original. The Illinois field, however, was but slightly affected and still posses- 
ses most of the coal that was formed here during Coal Measures time, so that 
now this field has a comnianding position with respect to available coal 
resources. 

PRODUCTIVE COAL SEAMS 

In  the Illiiiois Coal Field there are but few seams of a sufficient thickness 
for profitabl- mining. Areas underlain by the principal seams are iieverthe- 



Frc. 2. Surface equipment of the largest coal mine in the world. Orient No. 2, at West Frankfort, Fraiiklin County, Illinois. The 
shaft to the left is the main shaft, the one to the right is the air shaft. 
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less extensi-ve and 1-emarkably continuous, and conditions are favorable for 
economical mining. Thus far coal mined for shipn~ent by rail has been con- 
fined to the product from seams Nos. 1, 2, 5, 6, and 7 ;  comparatively little 
has been produced from seams Nos. 1 and 7. Formerly seam No. 2 was a 
commercially important source but at present production is largely confined 
to seams Nos. 5 and 6. By way of comparison, West Virginia ships coal by 
rail from as many as 22 recognized seams. 

Different coal seams possess varying and individual characteristics, so 
when a user of coal finds that the product from a certain seam is suitable for 
his purpose it is natural that he should prefer shipment from that source. In  
Illinois, mining in any county is commonly confined to only one seam-ex- 
cepting Sangamon County where No. 5 coal is mined north and No. 6 coal 
south of Auburn. A buyer who knows the shipping point can therefore be 
assured of the source of the coal. In  this respect Illinois differs from West 
Virginia, Indiana, and Kentucky, for in those states more than one seam is 
con~monly mined in a locality and the shipping point does not indicate the 
source of the coal. 

The deepest blituminous coal mine in the United States is in Illinois. At  
i\ssuinption, in Christian County, a shaft 1020 feet deep reaches what has 
generally been considered the No. 1 seam. Coal from this seam and from a 
seam just above, c~nsidered to be No. 2, was hoisted in this shaft for many 
years. 

The largest coal mines in the world are in Illinois. The largest mine is 
Orient No. 2 at West Frankfort in Franklin County. The surface equipment 
is shown in figure 2. This plant is electrically operated throughout with 
current purchased from the local public service company. 

Formerly in Illinois coal mines a main or hoisting shaft served all pur- 
poses of operation so far as raising coal and lowering men and materials was 
concerned. As ventilatioii was essential, another opening was provided down 
which a fan forced air to circulate through the mine and find egress by way 
of the hoisting shaft. This air shaft also1 provided a means by which the men 
cottld leave the mine in case of an emergency and for that purpose it was 
equipped with stairs. I t  was realized, however, that other uses could be made 
of the air shaft, such as transporting men to and from the ~niile, handling 
materials required in the workings, and also serving as an adjunct to the main 
shaft for hoisting coal as occasion might require and when available for that 
purpose. These uses led to the equipment of the air shaft with head-frame 
cages, etc., much like the main shaft. Thus figure 2 seems to  show two mines, 
or a twin mine, and illustrates the latest tendency in design. 
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FIG. 3. A rotary car-dumper, located at  the shaft bottom, on to which cars of coal 
are run, clamped into position, and the coal discharged to a skip by turning the 
dumper over. The skip is a large steel tank which is hoisted to  the tipple where 
it is so inverted that the coal runs off the skip. Only four mines are using this 
method; other mines hoist the mine cars to the tipple. 

FIG. 4a. The main hoist at  a large electrically operated mine, 4000 horsepower 
capacity, operated by a 2000 horsepower motor on each end of the shaft. 
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FIG. 4b. A motor generator set which operates in connection with the main hoist (Fig. 
4a.) By means of the large and heavy fly wheel eiiclosed in a casing the voltage 
is kept up when the hoist starts, permitting the cage carrying the coal to attain 
high speed in the shortest time possible. 

FIG. 5. The air shaft end of a modern mine in Saline County, similar to that 
shown in figure 2. 



18 ILLINOIS COAL 

FIG. Ga. Shaft bottom of the n~ine  showii in figure 5. From the elevator platforms, 
which here lie at  a depth of 500 feet below the surface, mine cars loaded with 
coal are automatically caged, hoisted and emptied in thirty seconds, and the 
round trip made in one miimte. The walls and arch are of concrete construction. 

FIG. Gb. The double arch shown in figure 6a and the empty-car side (left) of the 
men and materials shaft. 
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As the coal arrives in the inine cai-s at  the bottom of the hoisting shaft, 
it is loaded by a 1-otary dtlinper (fig. 3) into skips, which are large steel 
buckets, hoisted to the tipple and discharged into weigh hoppers. After it is 
weighed it passes through the tipple. The electrical hoist (fig. 4a).  which is 
sun at high speed, is reenforced by a motor generator set (fig. 41s). This elec- 
trical equipment is siinilar to that employed at several other mines in both 
the southern and central Illinois districts. 

Figure 5 shows the air shaft end of another partially completed modern 
plant In Saline County. Hoisting is by steam, and other power reyuirenlents 
ase supplied by purchased electric current. The mine cars are autoiiiatically 
fed onto the hoisting cage (figs. Qa and 6b) ,  raised to the tipple, and their 
contents discharged to the weigh hoppers. 

Illinois leads all other coal-producing states of the country in prepara- 
tion, or sizing, of coal. Experience has shown that the requirements of coal 
for a specific use ai-e best met when the coal is appropriately sized, for this 
supplements and greatly increases its effective heating power. Both cleniand 
and natural advantages have combined to stimulate the development of coal 
preparation, and the better operators llomT assume the position of pseparateurs 
rather than producers of raw material. 

Coal sizing- in Illinois has been made possible in a larg-e n~easure by iiatu- 
rally favorable ground-surf ace conditions. I n  the East, where mining is prin- 
cipally along cseelts in narrow valleys, little or no flat ground is available for 
tipple locations. Where there is room for only one track, loading is limitecl 
to one size which must be mine run. Where there is roo111 for two tracks, 
screenings and one other grade-a mixture of all other sizes kiiown as lump 
coal-may be loaded. \Vliere mining consists largely in working out hilltops 
of limited area the expense of senloving enough of the hillside to accommodate 
the additional tipple equipment and loadiiig tracks is prohibitive. On the 
flat prairies of Illinois, hovvever, there are 110 such limitations, and coal pro- 
ducers have been able to esect plants aclequate for the preparation of coal and 
to build extensive rail yards to care for car storage and inovenient (fig 7). 

The railroad trackage at a large inine is equal to the side trackage that 
would serve a small city. At an Illinois mine which makes a partial prepara- 
tion, the standard tipple, in addition to storage tracks, requires five tracks for 
the accommodation of the railway cars when loaded-one track for each of 
the following sizes : lump, over 6 inches ; furnace, 6 by 3 inches ; small egg, 3 
by 2 inches ; No. 2 nut or stove, 2 by 1% inches ; 2-inch and 1%-inch screen- 

See C l ~ a p t e r  VI on Prepared Coal. 



FJG. 7. Vicw of tlic first mine sul~li  in Franltlin County showing the main tipplc, I-c-sci-ccning plant, powcr plant, 
extensive rail yard, and thc flat prairie. Tllc pilcs of mine tin111cr and railroad tics i n  tlic roregrouilcl arc usctl 
for roof support aiicl mine railroad traclts. 
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ings. No. 2 nut is loaded on the same track as the 2-inch screenings, for  
when No. 2 nut is made no 2-inch screenings are produced. In  this way six 
regular sizes of coal are loaded on five tracks. 

In  Illinois mines making a full preparation (see Chapter VI), standard 
practice sequires a re-screening plant to which 1%-inch sci-eenings are con- 
veyed for separation and loading independent of the main tipple. Karco 
mine No. 7 at Harco, Saline County, is a unique example of a ~liine having a 
re-screening plant combined in a seven-track tipple which makes and loads 
nine standard sizes, three extra sizes in addition to those noted above. The 
extra sizes are : chestnut 01- No. 3 nut, 1% by 94 inches ; pea, by 3/s inches ; 
and carbon, less than inch. The No. 3 nut and the 1%-inch screenings are 
loaded on one track, ancl 2-inch screenings and No. 2 nut also on one track. 

For nearly thirty years there has been a growing movement of coal 
from southern districts into other coal-producing districts within the State. 
For example, Decatur, with two mines in town which allow of direct delivery 
from shaft to consumer, iniports southern coal, Likewise LaSalle ancl Peru, 
with a mine shaft 011 the main street of each town, purchase part of their 
domestic supply froni the southern district, 250 miles away, and the electric 
power plant at LaSalle uses stoker fuel from the same source. The shift of 
production from north to south has been remarkable in view of the fact that 
northern fields are commonly nearest to market. Table 8 (p. 44) shows 
LaSalIe County as the leader in procluction in 1881 ; the peak of production, 
nmving south, reached Williamson County in southern Illinois in 1907, where 
it remained until Franklin County assumed the leadership in 1915. 

In  Illinois mines about one-half the coal is trnrecovered, the amount of 
recovery being much less t l~an  in the eastern fields. Low percentage of 
recovery is partly due to the necessity of leaving pillars in compliance with 
the demands of property owners. Extraction in the longwall field where no 
pillars are left represents about 95 per cent of the coal, but extraction by the 
room-and-pillar method is probably about 50 per cent. 

MINING DISTRICTS 

Figure 8 shows areas known to be underlain by the principal coal seams, 
and figure 9 outlines the ten general trade districts. The Big Muddy district 
has been worked out and is shown for historical reasons only. There has 
been no commercial underground mining for several years in the original 
Wilmingtoii field, but this district is again producing because of the recent 
opening of a large stripping operation within its boundaries. 
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Early mining was confined largely to the northern and southwestern 
portions of the coal field. LaSalle and Grundy counties in northern Illinois 
and NIadison and St. Clair counties in southern Illiiiois were particularly 

FIG. 8. Map of Illinois showing general distribution of principal coal seal~lsl 

important in the production of coal. Madison and St. Clair counties originally 
furnished St. Louis-with most of its coal supply. The only other important 
mining area was therBig Muddy District in Jackson County near the southern 

Field investigations by Dr. H. B. Wilman in the summer of 1930 have shown that the 
coal in LaSalle, Bureau, and Putnam Counties mapped as No. 5 is probably coal No. 6. 
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extremity of the State. The No. 2 coal mined there furnished the best 
quality coal then produced in the State. Figures 10 and 11, which show the 

FIG. 9. Map of Illinois showing the location of the ten principal 
trade districts. 

centers of production in 1880 and 1925 respectively, bring out strikingly the  
southward shift in production. 
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Figure 12 shows the average curve of annual production for the State 
as a whole from 1882 to 1925. The broken line indicates that if normal denland 

FIG. 10. Map of Illinois showing the location of mining and also the relative 
production from different localities in 1880. 
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had continued to 1925, production would have reached 93,000,000 tons. In  
determining the normal curve the abnormal years of 1917, 1918, 1921, and 

COAL PRODUCTION 

1925 

@ T e n  m i l l i o n  t o n s  per y e a r  

.................... Coa l  f i e l d  b o u n d a r y  

=kA,.C G ,  &,,I&-+ 

I , ,  0 1 0  TO 3" 10 5 0  
.---.,Ls- -i- -=.---. ---, 

PIG. 11. Map of Illinois shovlring the location of mining and also the relative 
production from different localities in 1925. In  comparing figures 10 and 
11 the difference in production scale should be noted. 
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1922 were not co11sidered.- The demand in 1917-1918 was due to the World 
War, 1921 was a year of exceptional industrial activity, and in 1922 there 
was a five nionth's interruption due to miners' strike. 

YEARS 

FIG. 12. Average cur-ire of Illinois coal production in millions of tons from 1882 to 
1925. The dotted line shows what would have been attained if the normal trend 
had continued. Dots 17, 18, 21 and 22 were ignored in plotting the upper part 
of the curve for they represent productions of abnorinal years, 1917 and 1918 
being the years of the World War, 1921 a year of abnorinal deinand, and 1922 
a year of five months' suspension due to labor trouble. 

Figure 13 shows the average curves of production for three parts of the 
State, northern, central, and southern, in which Sangamon County is consid- 
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ered typical of the central portion. Figure 14 shows the average percentage 
curves, based on State totals, for the same three divisions. These two graphs 
picture rather strikingly the change in leadership in production from north 
to south. The northern districts, where the longwall method of mining is em- 

YEARS 

o Northern Illinois. 

x - -  Sangamon County. 

a -  Southern Illinois. 

FIG. 13. Average curves of production for Northern Illinois (Third Vein and 
Wilmington districts), Sangamon County, and Southern Illinois. 

ployed, although nearer the large markets, have not been able to compete with 
the lower cost of production and the better coal from the southern districts 

It appears from figure 14 that the increase of production in southern 
Illinois has been greater since 1922 than previous to that time, but by refer- 



28 ILLINOIS COAL 

ence to figure 13 it may be seen that the actual inci-ease was very slight, that 
the district has no more than maintained its rate of pi-oduction and that the 

YEARS . Northern Illinois. 
Sangamon County. 

0--- Southern Illinois 

FIG. 14. Average percentage curves based on State totals, for Northern Illinois, 
Sangamon County, and Southern Illinois. (See fig. 9.) 

apparent rapid increase here is due to actual decline elsewhere. In other 
words, the production of southern Illii~ois has remained about constant while 
that of other portions of the State has decreased. 
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The extent of the Illinois coal field, the areas in which the iinportant coal 
beds occur in conditions suitable for mining, ancl the principal trade districts, 
are shown in a generalized way in figures 8 ancl 9. More detailed maps and 
descriptio~is are given in other pttblicatio~is of tlie Illinois Geological S ~ ~ r v e y . ~  

The series of coal-bearing rocks known as the Pennsylvanian system, 
conxnonly called the Coal Measures, has been subdivided in Illinois into three 

This general description of the  geology of the  coal ficld has  been prelmred in collab- 
oration with Dr. G. H. Cady, Geologist in  charge of Coal Studies, Illinois S ta te  Geological 
Survey. 

=Mining Investigations bulletins: Bulletin 1. Preliminary Report 011 Organization 
and  Method of Investigations. Out of print. 

Bulletin 3. Chemical Study of Illinois Coals, by  S. W. Par r ,  1916. Out of print. 
Bulletin 10. Coal Resources of District I (Longwall), by  G. H. Caclg, 1915. Out 

of print. 
Bulletin 11. Coal Resources of District VII, by Fred  H. Kay,  1915. Report includes 

Bond, Clinton, Christian, Fayet te ,  Macoupin, Madison, Marion, Montgomery, Perry,  S1. 
Clair, Shelby, Washington and  parts  of Randolph and  Sang-amon counties. 

Bulletin 14. Coal Resources of District VIII (Danville), by Fred H. K a ~ 7  and  K.  D. 
White, 1915. 

Bulletin 15. Coal Resources of District VI, by G. H. Cady, 1916. Report includes 
Williamson, Franklin, ancl Jefferson counties. 

Bulletin 16. Coal Resources of District 11, by  G. H. Cady, 1917. (Jaclrson CountY.) 
Out of print. 

Bulletin 17. Surface Subsidence in Illinois Resulting from Coal Mining, by  Lewis E. 
Young, 1916. 

Bulletin 18. Tests  on Clay illaterials Available in  Illinois Coal Mines, by  R. T .  Stull 
and  R. K. Hurslz, 1917. 

Bulletin 19. Coal Resources of District V, by  G. H. Cady, 1919. (Saline and  Gal- 
latin counties.) 

Bulletin 20. Carbonization of Illinois Coals in Inclined Gas Retorts, by F. K.  Ovitz, 
1918. 

Bulletin 21. The  BTanufacture of Retort Coal-Gas in the  Central States  Using Low- 
Sulphur Coal from Illinois, Indiana and  Western Kentucky, by Mr. A. Dunkley and 
W, W. Odell, 1918. 

Bulletin 22. Water-gas Manufacture with Central District Bituminous Coals a s  
Generator Fuel, by W. W. Odell and  W. A. Dunkley, 1918. Out of print. 

Bulletin 23. Mines Proclucing Low-Sulphur Coal in the  Central District, by Gilbert 
H.  Cady, 1919. 

Bulletin 24. Water-gas Operating Methods with Central District Rituininous Coals 
a s  Generator Fuel, a Summary of Experiments  on a Commercial Scale, b y  W. A. Dunkley 
a n d  W. W. Odell, 1919. 

Bulletin 25. Gas Purification in tlie Medium-size Gas Plants  of Illinois, by  W. A. 
Dunkley and C. E. Barnes, 1920. 

Bulletin 26. Coal Resources of District IV (Peoria-Springfield), by G. 13. Cacly, 1921. 
Bulletin 27A. Analyses of Illinois Coals, compiled by  G. W. Hawleg, 1923. 
Bulletin 28. F'reliininary Report on Coal Stripping Possibilities in Illinois, by Harold 

E. Culver, 1925. 
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formatioms. These divisions are believed to correspond in the main to sub- 
divisions of the sanie system in the Appalachian region. In  both pegions the 
lowest formation is called the Pottsville. The formation above the Pottsville 
in Illinois is designated as the Carbondale, which in a general way corresponds 
to the Allegheny f orniation of Pennsylvania. The upper f orniation in Illinois, 
the McLeansboro, begins at about the sanie position as the Conemaugh for- 
mation of the East. Still higher formations are present in Pennsylvania, but 
it is unknown whether or not part of the Illinois McLeansboro corresponds in 

FIG. 15. An outcrop of No. 6 coal (indicated by the two lines) and associated 
strata near Brereton, Fulton County. Note the linlestone cap rock. No. 6 
coal is here 4% feet thick, whereas in soutliern Illinois its thickness ranges 
from 6 to I4 feet. 

age to any of these hig-her forniations of the eastern field. This three-fold 
subdivisioii must be considered as tentative, pending more detailed study. 

The Pottsville fornlation includes No. 1 coal and all beds below No. 2 
coal; the Carbondale formation begins at the base of No. 2 coal and extends 
through No. 5 coal to the top of No. 6 coal; the McLeansboro formation in- 
cludes all beds above No. 6 coal. The No. 7 coal is the only important coal 
bed in this formation, and it lies near the base. 

POTTSVILLE FORMATIOX 

The Pottsville formation outcrops in a narrow fringe only a few miles 
wide around the border of the basin, except for a short space where it is 
missing along the Mississippi bluff line in St.  Clair and hfadison counties. 
In  this place the formation is absent beneath beds of Carbondale age. Its 
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thickness varies greatly: in northern Illinois it is conmionly thin, froni a 
few inches to 100 feet or so thick ; in southern Illinois, particularly east of the 
structt~re known as the Duquoin anticline, it reaches a thickness of 800 to 
1000 feet in Saline, Franklin, and Williamson counties. 

CARBONDALE FORMATION 

The Carbondale formation outcrops in a iiarrow belt paralleling and ly- 
ing within the outcrop belt of the Pottsville formation in southern Illinois, 
but underlies considerable widel- areas in northern and western Illinois. The 
formation ranges in thickness from about 120 feet in Fulton C o ~ ~ n t y  to about 
400 feet in Saline ancl Gallatin counties. This represents the interval between 
coals Nos. 2 and 6 in these regions. I n  parts of the coal basin, particularly 
in St. Clair3 and Randolph counties and the west part of Washington County, 
the Carbondale formation is thin because the lower part is  absent, and as the 
Pottsville formation is also absent, beds representing the upper part of the 
Carbondale rest directly on strata older than the Pottsville. The surface 
socks in the area in figure 8 described as coal No. 2 and coals of uncertain 
ages are probably largely of Carbondale age with narrow fi-itiges of Potts- 
ville. Figure 15 is a photograph of an outcrop of No. 6 coal ancl associated 
strata near Brereton, Fulton County. 

M CLEANSBORO FORMATION 

The McLeansboro formation, which is the uppermost formation over 
most of the Illinois coal basin, in most places overlies both the Pottsville and 
Carbondale forniations. The McLeansboi-o foi-mation is relatively thick so 
that certain shafts, as at Lovington, have penetrated about 900 feet of strata 
befoee I-eaching coal thus far  designated as the No. 6 seam. Most coal shafts 
in the State that extend to No. 6 coal have a depth of more than 200 feet, and 
outside of St. Clair, Williamson, and possibly Perry counties, the depth is 
commonly greater than 300 feet. I n  Jefferson and Christian counties there 
are four shafts more than 700 feet deep, which below the surface covering of 
glacial drift or alluvium are entirely in the nrlcLeansboro formation. Its 
greatest thickness is in Wayne County. 

Reference to Illinois coal seams is commonly made by number, but as 
the accusacy of widespread correlation of the coals has not yet been demon- 
strated, it is customary for the State Smvey to refer to the coals by local 
geographic name as well as by nuinber. Thus the local or regional identity 
of the coal is assured, which might not be the case if a number were used. 

Field eviclence available since 1929  indicates t h a t  No. 2 coal of northern Illinois is 
~srobably younger and hence lies above t h e  Mlurphysboro (No. 2) coal of southern Illinois. 
The  LaSalIe (No. 2 )  coal is probably nresent in western St. Clair County b u t  the  Murphys- 
boro (No. 2) coal is not. 
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This is important because the thickness, quality, and mining conclitions of a 
given coal bed may differ in different parts of the State. Such a method 
was eiiiployecl by the Second Geological Survey of Pennsylvania. I n  that 
state coal beds were identified by local names, such as towns, then wlien an 
interniediate bed was located it was given a name that could be ilisertecl in 
the list at its proper place. If a liumerical systtm had been adopted it would 
have been necessary to insert numbers either with fractions or witli prefixes 
or suffixes. Table No. 1 presents the numerical order together with the 
local designations now used in Illinois. 

TABLE ~ - ~ V O I I Z ~ I Z C ~ U ~ Z L I ~ ~  of firi~zcificd I l l i~ zo i s  c o d  seams  

ATz~~nericcll desig~zcrtiona 

Coal Seam No. 1 

Coal Seam No. 2 

Coal Seam No. 5 

Coal Seam No. 6 

Coal Seam No. 7 

Geo y m p h i c  des iy~zt l i io~z  
Rock Island (No. 1 )  coal 
Seville (No. 1 )  coal 
Assumption (No. 1) coal 

LaSalle (No. 2) coal 
Colchester (No. 2)  coal 
Murphysboro (No. 2) coal 

Springfield (No. 5 )  coal 
Rushville (No. 5 )  coalb 
Harrisburg (No. 5 )  coal 
Blair (No. 5 )  coalb 

Belleville (No. 6) coal 
Herrin (No. 6 )  coal 
Grape Creek (No. 6 )  coal 

Streator (No. 7 )  coal 
D a n d l e  (No. 7 )  coal 

cc Field investigations by Dr. H. E. Wanless in 1929  and 1930 have determined the 
identity of certain lenticular coals, for example, t ha t  mined a t  Soperville in Knox County, 
as coal No. 4. A coal bed which is probably a t  the same stratigraphic position and which 
apparently is of workable thickness a t  only a few places, is mined a t  Greenfield in Greene 
County and near Neeleys in western Morgan County. 

b Rushville and Blair coals are equivalent respectively to the Springfiel~l ancl Harris- 
burg coals, but the names are used locally and are  therefore includecl here. 

In  addition to the five numbers used to designate the more important 
coal seains eleven others liave been used, so that sixteen seams liave been iden- 
tified here ancl there in the State. These numbers were applied many years ago 
by the original Geological Survey of 1858-1885, and many of them sefer to 
beds that are thin ancl only locally developed. I t  has since been found tliat 
these numbers cannot be applied widely, except witli respect to the five tliicl< 
seams, and it seems possible tliat even here the application has been too es- 
tended. 

An important cliai-acteristic of the Illinois coal mines is the general ab- 
sence of structural irregularities. Faults and other disturbances are not nume- 
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rous and except for certain mines in Williamson, Franklin, and Saline coun- 
ties they have little ei'lect upon mining operations. In most of the niining 
districts the irregularities that affect the cost and limit the possibility of min- 
ing consist of variations in the thickness of the bed and in the cliaracter of 
the roof material. In  some places the coal beds may locally contain lenses of 
clay, sand, 01- "bone" that add to the cost of mining. In  places in Peoria, 
i\4ontgoinei-y, and Saline counties, in certain mines coal beds have been f ouiid 
terminating against inasses of sandstone which represent the filling of clian- 
nels that existed during the coal-making period. 

LASALLE ANTICLINE 

That iiiining operatioils are in general free fi-om difficulties clue to struc- 
tural irregularities is because of the general avoidance of at least two of the 
three regions where such irregularities are f ouiid. 

FIG. 16. Dipping strata on the west flank of the LaSalle anticline, at Split Rock, 
two miles east of LaSalle. 

The most iniportant of these structures is the LaSalle aiiticline, which 
enters the coal basin fro111 the northwest, east of the city of LaSalle. Figure 
16 shows the westwarcl clip of strata on the west flank of the LaSalle anticline 
at Split Rock, east of LaSalle. This fold extends southeasterly, in varying 
prominence, through Livingston, Ford, Champaign, Douglas, Coles, Clark, 
Crawford, and Lawrence counties. Along this line are located the producing 
oil fields in Cumberland, Clark, Crawford, Lawrence, aiicl Wabash counties. 
I11 Champaign, Douglas, and Edgar counties, the Pennsylvanian strata have 
been entirely semoved from the crest of the fold so that coal-bearing strata 
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in  Vermilion and Edgar counties are entirely isolated from strata of similar 
age in the central part of the Illinois basin. This structure accounts for the 

' 

lack of close association between the main Illinois field and the main Indiana 
field. Within recent years only one coal mining operation in the State has 
been located on the LaSalle anticline. 

DUQUOIN ANTICLINE 

.A second important structural irregularity is the Duquoin anticline. Both 
the LaSalle and Duquoin structures are asymmetrical folds ; one slope is steep 
and the other gentle or nearly flat. The Duquoin anticline, which has its steep 
limb on the east, extends along the line of the Third Principal Meridian and 
is particularly prominent between Sandoval, Marion County, and Elkville, 
Jackson County. By reason of the fold, the Herrin (No. 6) coal lies about 
400 feet above sea-level at  Duquoin and about at sea-level two niiles east. The 
folding has been accompanied by considerable faulting, especially near Dowel1 
and Hallidayboro south of Duquoin and at Centralia. Studies have definitely 
established that what prior to 1908 was called No. 7 coal, lying east of Du- 
quoin, is the same as the Herrin (No. 6) coal mined west of Duquoin. 

The anticline is important, not only as a zone of displacenient, but as 
marking the approximate boundary between coals of definitely diverse char- 
acter, and hence it roughly separates two trade districts-No. & and No. 6 
(fig. 9) .  Figure 44, page 96, shows that the coal east of the Duquoin anti- 
cline has a heating, value definitely higher than that of the coal west of that 
structure. Moisture and ash content also vary similarly. One n~ining opera- 
tion south of Duquoin and three at Centralia are located on the Duquoin anti- 
cline. 

FAULTED BELT ACROSS SOUTI-IERN ILLINOIS 

A third line of disturbance crosses southern Franklin, Williamson, Saline, 
and Gallatin counties in a narrow zone extending through the vicinity of 
Royalton in Franklin County to near Equality in Gallatin County. The zone 
probably crosses the Duquoin anticline between Dowel1 and Hallidayboro in 
Jackson County and continues westward as the Campbell Hill anticline. I t  
can be traced eastward in the mines across southwestern Franklin County 
and Williamson County and on the surface and in the mines across eastern 
TVilliamson, Saline, and western Gallatin counties. 

The irregularities in this belt consist of a series of discontinuous faults, 
those of major importance trending slightly south of east. These are crossed 
by minor faults trending in a more solutherly direction. The general effect of 
the movement has been to  raise the strata on the north about 100 feet. West 
of the Duquoin anticline however, the displacement is reversed and the up- 
throw is on the south, as expressed in the Campbell Hill anticline. 
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I n  its effect upon mining this structural irregularity is of niore import- 
ance than either the Duquoin or LaSalle anticlines because at least ten large 
mines are located in the belt of disturbance. 

ILLIhTOIS OZARKS 

The southern margin of the main coal basin south of the localities of 
mining is affected by folding and faulting. The structure brings to the sur- 
face Pottsville sandstones and shales which, because of their resistant char- 
acter, produce a rough hilly country. In  the southern, hilly, Pottsville region 
there are thin beds of coal of little value except in Eagle Valley. This valley 
is a sillall area within the hilly belt in Gallatin and southeastern Saline coun- 
ties, where Carboildale strata are present and coals Nos. 2, 5, and 6 occur in 
workable thickness and extent. The relatively great amount of folding and 
differential pressure to which these coals have been subjected has improved 
the quality so that their heating value is higher than that of all ,other coals 
in the State. Unfortunately, however, Eagle Valley is remote from iiiarkets 
and has thus far been comparatively inaccessible, so that mining has not 
developed in this area. 



CHAPTER 111-ILLINOIS COAL RESOURCES AND 
T H E I R  F U T U R E  

The following estimates have been made of the coal producing- area of 
Illinois : 

Square  &files 
M .  R. Cainpbelll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .35,600 
A. Eement' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .37,486 

The following estimates have been made at various times of the original 
coal sesources of Illinois : 

Tolzs  o f  coal 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  F. 147. DeWolf3 .136,960,000,000 

. . . . . . . . . . . . . . . . . . . . . .  M. R. Campbell, first estimate1. .240,000,000,000 
. . . . . . . . . . . . . . . . . . .  M. R. Campbell, second estimate" c~201,454,584,320 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A. Bement" .201,399,808,000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Average. .190.279,552,000 

CL Original estimate was  s tated a s  182,758,400,000 metr ic  tons;  i t  is here given in short  
tons for puraoses of comparison. 

The fourth estimate, made in 1908, is given in detail in Table 2. 

TAELE 2 . - E ~ f i ~ z a f e  of I l l i~zois  coal niTens n11d origi~znl  ~ ~ c s o w c e s "  
Thicltness Coal not proved but 

of coal Area Coal largely proved probably present 
Fee t  S q z ~ w e  mi l e s  T o ~ z s  T o n s  

9 674 6,21 1,584,000 
7 3,883 27,833,344,000 
6 674 4,141,056,000 
4 12,546 51,388,416,000 
4 3,883 15,904,768,000 
3 10,184 31,285,248,000 
3 12,546 38,541,312,000 
1 .5  10,199 15,665,664,000 
1 10,184 10,428,416,000 

Total 132,384,256,000 69,015,552,000 
Grand Total 201,399,808,000 

~ B e i n e n t  A., Est imate made in 1908, based on measurements from lnaps on t h e  
scale of one-lklf inch to the mile and recompiled from tables 3 a n d  4, Illinois Coal Field: 
Illinois State  Geol. Survey Bull. 16, p. 190, 1910. 

1 Campbell. M. R., and  Parker ,  E .  W., Coal fields of the  United States:  U. S. Geol. 
Survey Bull, 394, 13. 19, 1909. 

Bement, A., The Illinois coal field: Illinois State  Geol. Survey Bull. 16, p. 190, 1910. 
DeWolf, F. W., Coal resources of Illinois: Am. Inst. Mining Engineers Bull. 24, 1313. 

1103-1112, 1908. 
Caini~bell, M. R., Coal resources of the world: 12th International Qeol. Congress, 

1913. 
Bement, A., op. cit., p. 189. 
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l'lie estimates of toiinage of coal from 3 to 9 feet thick for the areas 
where the coal is largely provecl (see Table 2) are prabably as nearly accurate 
as could be made in 1908 with the data then available. More recent investiga- 
tions, however, have shown that coals occur over more exteiisive areas and 
in greater thickness than was then knom711. 

For instalice it is now known that No. 6 coal has a greater thickness in 
Franklin ancl Jefferson counties than was previously assumecl. In  Franklin 
County it reaches a thickness of 14 feet (frontispiece) . Furtliermore, the 
seam has been proved continuous over a much larger area lying east of tlie 
Frailltlin County field than was included in the 1908 estimate of resources. 
The proved area of No. 5 coal in Saline, TVilliamson, am1 Franklin counties 
has also been greatly exteiiclecl aiicl there is increasing probability that both 
No. 5 and No. 6 seams in workable thicknesses are present mucli farther north 
in EJaiiiilton and Wabash counties than there was evidence for assuming 20 
years ago. At  Lovingtoii, in Moultrie County, a seam 8 feet 4 inches thick, 
worked at a depth of 904 feet, lias been identified as No. 6 coal, although the 
blue band, a characteristic feature of tliis seam, did not appear in the original 
cliamoncl-drill prospect boring. This locality is about 35 miles 1101-tlieast of 
the town of Pana in Christian County, where the No. 6 seam occurs at a depth 
of 720 feet and is 8 feet thick. The uniformity of thickness and the persist- 
ence of tliis seaiii throughout explored areas gives strong presuiiiptioli to tlie 
probability that the seaiii is more extensive in this general locality than was 
once believed. 

In  tlie northern portion of the field, in territories where seams Nos. 2 
ancl 5 are widespread, thick bodies of coal of only local occurrence have been 
found. An exteiisive area of this character, located in LaSalle Co~liity and 
exteiicling into Livingston County, lias been mined out at Streator. Shafts 
sunk to the No. 2 seam at Cherry, Bureau County, and at Cardiff, Kankakee 
County, passed through thick lsoclies of coal that were miiiecl togetlieu with 
the No. 2 seam. A 10-foot hocly of coal occurriiig in the upper Coal R;leasures 
was penetrated in drilliiig a well at Verona, Gruiidy County. Iiiasmuch as 
such bodies of coal were not coiisiderecl in the original estimate for areas 
where coal is largely proved, the figures for this estimate were undo~~hteclly 
too low. 

The estimate for unproved areas may be too high, but if so it is prabably 
more than conipeiisatecl for by too low estiiiiates for the proved areas. A 
rouiicl figure of at least 200,000,000,000 tons of coal may be regarded as a 
reasonable estiii~ate of the origiilal coal resources of the State. 



TABLE 3.-Original m d  presewt available resources of the trade districts (1930) 

District 

1. Wilrnington.. . . . . . . 
2. Third Vein 

(LaSalle) . . . . . . . . 
3. Fulton-Peoria.. . . . . 
4. Springfield. . . . . . . . . 
5. Grape Creek.. . . . . . 
6. Central Illinois. . . . 
7. Centralia.. . . . . . . . . 
8. Franklin-Wil- 

lia~nson . . . . . . . . . . 
9. Big Muddy.. . . . . . . 

10. Saline County. . . . . 

Coal 
Seam 

to which 
estimate 
applies 

Square 
miles 

Coal per 
square 

Millions of Tons I Percentage of 

Original 1 Coal 
Resources mined -- 

891 I 48 

Deple- 
tion 

5 1 

152 
277 
280 
191 

1,748 
60 

928 
. . . . 
193 

Coal 
remaining Recovery" 

a Allen, C. A., Coal losses in  Illinois: Illinois State Geol. Survey, Coop. Min. Ser. Bull. 30, 1925. 
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The State Department of Mines and Minerals reports that of the original 
resources 2,041,691,288 tons were mined in the period 1882 to 1930 inclusive, 
and that the gover~iilient estimate for coal mined from 1833 to 1882 is 
73,341,123 tons, which gives a total production of 2,l  15,032,411 tons. 

On the basis of the above figures and a 50 per cent recovery the entire 
field has been depleted by 4,230,064,822 tons, or only 2.1 per cent. However, 
as mining for a long time will be confined to the trade districts shown in, fig- 
ure 9, mining it these districts is the problem of present concern. Table No. 
3 gives an approximate measure of available resources, applied to what may 
be coiisidered tlie immediate as distinct from the remote future. 

From this table it appears that depletion outside of the southerli Illinois 
territory (excepting Grape Creek and Big Muddy Districts) is between 3.5 
and 5 per cent, whereas in the newer districts of southern Illinois depletion 
is 10 and 12 per cent. In  District No. 8 depletion is 10.6 per cent, notwith- 
standing the fact that Franklin County has come into production only in 
recent years and that thus far Jefferson County has produced comparatively 
little coal. 

The situation, as applied to Willianison and Franklin counties, is shown 
by the figures in Table 4. 

TABLE 4.-Depletion of coa+l in V7illimzso?z and Franklin8 cozuzties 

County 

Williamson. 

Franklin. . . . 

Square 
miles 

Millions of Tons Percentage of 

Depletion 

a Allen C. A., Coal losses in Illinois: Illinois S ta te  Geol. Survey Coop. Min. Ser. Bull. 
30, 1925. 

If it is assunied that Williamson County for the next twenty years will 
average 8,000,000 tons a year, the production for tlie period will be 160,000,000 
tons; and depletion of 296,300,000 tons plus previous depletion will give a 
depletion by the year 1950 of 682,300,000 tons, or about 42 per cent depletion 
by that time. 
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CONDITIONS AFFECTING COAL RECOVERY 
Recovery ill trade districts Nos. 1 and 2 is about 95 per cent. In  other 

districts where the room-and-pillar method of mining is practised, recovery 
is sometimes as high as 60 to 70 per cent, but in every district there are areas 
that are not mined. For exaniple, coal is seldon~ mined from under a cenie- 
tery, and generally it is not mined under towns or cities. There are also many 
places where the original owners of the coal for various reasons refuse to sell 
or lease to n~ining compaiiies engaged in gathering a field. These areas are 
usually small, they become surrounded by operated territory, and are left 
wlieii the mine is worked out. As they are too sinall to justify separate oper- 
ation they remain unminecl. For several reasons unworked territory is often 
left in niines and separating iilines. A 50 per cent recovery may therefore 
be considered an average figure for those trade districts in wl~ich tlie room- 
and-pillar method is used. 

I t  was not until about tlie year 1907 that coal users began seriously to 
coiisiclei- soutlierii Illinois as a source of supply. By 1925 Willianison, Frank- 
lin, ancl Saline counties produced 41 per cent of the State's output, an in- 
crease of 380 per cent over that of 1907, accoiiipaniecl by cliiiiinished produc- 
tion in all other districts. I t  appears probable that coal praluction from 
southern Illinois will continue to increase and that there will be a correspoiicl- 
ing decrease in other districts. I-Iowever, the more coiicentratecl the produc- 
tion in southern Illinois the shorter will be the life of tlie southern territory 
ancl the sooner will production be restored to the districts which are now 
being- abandoned, but which sonietime in the not very reniote future will 
again be valuable property. 

This is probably not a matter of critical interest to the general public but 
it should be a matter of concerii to those industrial orgaiiizatioiis who intrst 
consider adequate fuel supplies for their future. Corporations such as 
railroacls or public utilities, which are permanent institutions, are justified in 
provicling for the future, ancl a ~iumbei- of such coi-porations have acquired 
coal laiicls, partictllarly in Central Illinois District. Production from such 
properties for the year 1925 was as follows: 

TABLE 5 . - - P ~ o d ~ ~ t i o n  f r o m  co~fioratiovt ~ ~ z i n e s  ilz t he  Central  I l l i~zois  

County 

Christian. . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . .  Macoupin. 

Montgomery. . . . . . . . . . . . . . . . .  
Jackson. . . . . . . . . . . . . . . . . . . . . .  

D i s t ~ i c t  if$ 1925 

Tons Produced 

Corporation Mines 1 County Total 

3,380,431 
1,410,885 
1,444,375 

800,651 

3,823,214 
6,213,109 
2,156,726 
1,497,263 
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In 1925 the output from these properties together with that from similar 
mines in counties other than those of southern Illinois, was 14,170,020 tons. 
Procluctioii for that year from all shipping mines in the State was 64,180,414 
tons. Subtracting the output of corporation niines, the production of what 
may be classed as strictly commercial mines was 50,010,394 tons. Of this the 
27,000,000 tons from Sot~tliesn Illinois District fornis 54 per cent. A por- 
tion of the product of corporation mines finds an outlet in the commescial 
market in the form of larger sizes, 6 by 3 or 3 by 2 inches. Corporations 
which use stoker fuel and sell some of the larger coal have a lower cost stoker 
fuel than they would have if the larger coal were crushed. Much of the coal 
is necessarily crushed, however, because the niarket for the large coal is 
restricted. 

If the manageme~it of some of these corporations sliot~ld decide as a 
measure of economy tol buy coal produced in southern Illinois and hold. their 
fields as a reserve for the future, this would be a considerable factor, in addi- 
tion to the pi-esent increasing cleli~ailcl, in curtailing the life of the southern 
field. 



CHAPTER IV-COAL PRODUCING DISTRICTS 

The Illinois coal field is divided into ten trade districts, as outlined in 
figure 9, page 23. The part played by the districts in the coal industry of 
Illinois has varied notably from time to time. The total production £or each 
district from 1881 to 1930 is given in Table 6. 

TABLE 6.-Total fi.rodz~ction by t m d e  dis fr ic ts  
1881-193OCh 

District Coal No. Production in tons 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 Wilmington 2 48,316,663 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 Third Vein (LaSalle) 2 144,207,658 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 Fulton-Peoria 5 130,592,256 

4 Springfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 140,672,436 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 Grape Creek 6 109,926,849 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 Central Illii~ois 6 874,729,287 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 Centralia 6 33,107,484 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 Franklin-Williams011 6 436,510,371 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 Big Muddy 2 29,000,000 

10 Saline County (Saline-Gallatin) . . . . . . . . . . . . . . . . . . .  5 104,376,173 

a Computed from compilation of the  coal reports of Illinois, 1882-1930: Dep't Mines 
a n d  Minerals, p. 16, 1931. 

In  order that the reader may review the history ON£ production by coun- 
ties in the order of tonnage the data have been assembled in Tables 7 and 8. 
Table 7 shows the total production by counties for the period 1881-1930, listed 
both alphabetically and by rank. 

TABLE 7.-Total production f ~ o w z  Illinois c o m t i e s  1882-1930 inclzuiveCL 

ALPHABETICAL ORDER 
Cowl t y  T o t a l  T o n s  R a n k  
Bond . . . . . . . . . . .  6,536,721 32 
Bureau . . . . . . . . .  46,268,256 14 
Cass . . . . . . . . . . .  200,135 50 
Christian . . . . . . .  77,669,381 9 
Clinton . . . . . . . . .  32,720,868 19 

. . . . . . . . . .  Edgar 177,459 5 1 
Franklin . . . . . . .  224,503,106 1 
Fulton . . . . . . . . .  66,458,445 11 
Gallatin . . . . . . . .  3,015,366 37 

ORDER OF TONNAGE 
Rank  Coun ty  T o t a l  Tons 

. . . . . . . . . . . . .  1 Franklin 224,503,106 
2 Williamson . . . . . . . . . . .  210,779,985 

. . . . . . . . . . . .  3 Sangainon 183,535,854 
. . . . . . . . . . . . .  4 Macoupin 173,985,244 
. . . . . . . . . . . . .  5 St. Clair 153,043,660 

. . . . . . . . . . . . . .  6 Madison 117,257,007 
. . . . . . . . . . . .  7 Vermilion 109,926,849 

. . . . . . . . . . . . . . . .  8 Saline 101,361,807 
. . . . . . . . . . . . .  9 Christian 77,669,381 
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ALPHABETICAL ORDER 
Cozill t y  Total Tons Rawk 
Greene . . . . . . . . .  466. 076 47 
Grundy . . . . . . . . .  37.739. 265 17 
Hancock . . . . . . .  281. 454 48 
Henry . . . . . . . . .  5.953. 806 33 
Jackson . . . . . . . .  41.730. 547 16 
Jefferson . . . . . . .  1.227. 280 42 
Jersey . . . . . . . . .  102. 041 53 
Johnson . . . . . . . .  236. 847 49 
Kankakee . . . . . .  1.951. 778 4 1 
Knox . . . . . . . . . .  2.984. 499 3 8 
LaSalle . . . . . . . .  59.354. 000 13 
Livingston . . . . . .  9.874. 199 27 
Logan . . . . . . . . .  13.343. 640 23 
Macon . . . . . . . . .  9.516. 334 29 
Macoupin . . . . . .  173.985. 244 4 
McDonough . . . .  2.483. 744 39 
McLean . . . . . . . .  5.534. 589 34 
Madison . . . . . . .  117.257. 007 6 
Marion . . . . . . . .  33.107. 484 18 
Marshall . . . . .  12.4011. 103 24 

. . . . . . . .  Menarcl 11.531. 386 25 
Mercer . . . . . . . . .  14.641. 853 21 
Montgomery .... 61.718. 866 12 

. . . . . . . .  Morgan 160. 236 52 
. . . . . . .  Moultrie 2.032. 236 40 

Peoria . . . . . . . . .  44.159. 181 15 
Perry . . . . . . . . . .  68.711. 924 10 

. . . . . . . .  Putnarn 9.587. 284 28 
. . . . . . .  Randolph 31.350. 133 20 

Rock Island .... 3.316. 475 36 
St . Clair . . . . . . .  153.043. 660 5 
Saline . . . . . . . . . .  101.361. 807 8 
Sangamon . . . . . .  183.535. 854 3 

. . . . . . .  Schuyler 810. 608 44 
. . . . . . . . . . .  Scott 579. 692 45 

. . . . . . . . .  Shelby 3.869. 507 35 
. . . . . . . . . .  Stark 1.037. 376 43 

Tazewell . . . . . . .  13.695. 779 22 
Vermilion . . . . . .  109.926. 849 7 
Warren . . . . . . . .  566. 255 46 
Washington . . . .  10.921. 685 26 
wi l l  . . . . . . . . . . .  8.625. 620 30 
Williamson . . . . .  210.779. 985 2 
Woodford . . . . . .  6.722. 816 31 
Other counties . . .  1.923. 551 

. . . . . .  Total 2.0'41.691. 288 

ORDER OF TONNAGE 
Rank County Total Tons 

. . . . . . . . . . . . . . . .  10 Perry 68.711. 924 
. . . . . . . . . . . . . . .  11 Fulton 66.458. 445 

. . . . . . . . . .  12 Montgomery 61.718. 866 
.............. 13 LaSalle 59.354. 000 

............... 14 Bureau 46.268. 256 

. . . . . . . . . . . . . . .  15 Peoria 44.159) 181 
. . . . . . . . . . . . . .  16 Jackson 41.730. 547 

. . . . . . . . . . . . . . .  17 Grundy 37.739. 265 
18 Marion . . . . . . . . . . . . . . .  33.107. 484 

. . . . . . . . . . . . . . .  19 Clinton 32.720. 868 
. . . . . . . . . . . . .  20 Randolph 31.350. 133 

. . . . . . . . . . . . . . .  21 Mercer 14.641. 853 
. . . . . . . . . . . . .  22 Tazewell 13.695. 779 

. . . . . . . . . . . . . . . .  23 Logan 13.343. 640 
. . . . . . . . . . . . .  24 Marsliall 12.401. 103 

. . . . . . . . . . . . . .  25 Menard 11.531. 386 
. . . . . . . . . .  26 Washington 10.921. 685 

. . . . . . . . . . . .  27 Livingston 9.874. 199 
. . . . . . . . . . . . . .  28 Putnain 9.587. 284 

. . . . . . . . . . . . . . .  29 Macon 9. 5 16. 334 
. . . . . . . . . . . . . . . . .  30 Will 8.625. 620 

. . . . . . . . . . . .  31 SVoodford 6.722. 816 
. . . . . . . . . . . . . . . . .  32 Bond 6.536. 721 
. . . . . . . . . . . . . . . .  33 Henry 5.953. 806 

. . . . . . . . . . . . . .  34 McLeail 5.534. 589 
. . . . . . . . . . . . . . .  35 Shelby 3.869. 507 

. . . . . . . . . .  36 Rock Island 3.316. 475 
. . . . . . . . . . . . . .  37 Gallatin 3.015. 366 

. . . . . . . . . . . . . . . .  38 Knox 2.984. 499 
. . . . . . . . . .  39 McDonough 2.483. 744 

. . . . . . . . . . . . .  40 Moultrie 2.032. 236 
. . . . . . . . . . . .  41 Kankaltee 1. 95 1. 778 

. . . . . . . . . . . . .  42 Jefferson 1.227. 280 
. . . . . . . . . . . . . . . .  43 Stark 1.037. 376 

. . . . . . . . . . . . .  44 Schuyler 810. 608 
. . . . . . . . . . . . . . . . .  45 Scott 579. 692 

. . . . . . . . . . . . . .  46 Warren 566. 255 
. . . . . . . . . . . . . . .  47 Greene 466. 076 

. . . . . . . . . . . . .  48 Hancock 281. 454 
. . . . . . . . . . . . . .  49 Johnson 236. 847 

. . . . . . . . . . . . . . . . .  50 Cass 200. 135 
. . . . . . . . . . . . . . . .  51 Edgar 177. 459 

. . . . . . . . . . . . . .  52 Morgan 160. 236 
. . . . . . . . . . . . . . . .  53 Jersey 102. 041 

cc A compilation of the reports of the  r 
records to the close of t h e  year 1930: Dep't 

nining industry of Illinois from the  earliest 
of Mines and  Minerals. p . 16. 1931 . 
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Table 8 shows which county led in production for each of the years 
fi-0111 1881 to 1930 and shows the southward shift in production illustrated in 
figures 10-11 (pp . 24. 25) and 13-14 ('pp . 27. 28) . 

Chronological Order 
Year C o z ~ n t y  T 0125 
1881 LaSalle . . . . . . . . . . . . . . .  624. 900 
1882 LaSalle . . . . . . . . . . . . . . .  2.365. 000 
1883 Macoupin . . . . . . . . . . . . .  1.233. 200 
1884 Macoupin . . . . . . . . . . . . . .  1.164. 409 
1885 S t  . Clair . . . . . . . . . . . . . .  1.202. 549 
1886 Macoupin . . . . . . . . . . . . . .  1.085. 539 
1887 LaSaiie . . . . . . . . . . . . . . .  1.125. 235 
1888 S t  . Clair . . . . . . . . . . . . . .  1.184. 579 
1889 Macoupin . . . . . . . . . . . . . .  1.202. 187 
1890 Macoupin . . . . . . . . . . . . .  1.369. 919 
1891 S t  . Clair . . . . . . . . . . . . . . .  1.595. 839 
1892 Macoupin . . . . . . . . . . . . . .  1.823. 136 
1893 S t  . Clair . . . . . . . . . . . . . . .  2.133. 870 
1894 S t  . Clair . . . . . . . . . . . . . .  1.623. 684 
1895 Macoupin . . . . . . . . . . . . .  1.948. 992 
1896 Macoupin . . . . . . . . . . . . .  2.097. 539 
1897 Vermilion . . . . . . . . . . . . .  2.000. 623 
1898 Sangamon . . . . . . . . . . . . .  1.763. 863 
1899 Vermilion . . . . . . . . . . . . .  2.221. 867 
1900 Sangainon . . . . . . . . . . . . .  2.519. 911 
1901 Sangamon . . . . . . . . . . . . .  2. 9 19. 223 
1902 Sangainon . . . . . . . . . . . . .  3.672. 987 
1903 Sangamon . . . . . . . . . . . . .  4.386. 526 
1904 Sangamon . . . . . . . . . . . . .  4.516. 358 
1905 Sangamon . . . . . . . . . . . . .  4.395. 050 
1906 St . Clair . . . . . . . . . . . . . . .  4.168. 019 
1907 Williamson . . . . . . . . . . . .  5.266. 452 
1908 Williamson . . . . . . . . . . . .  5.367. 140 
1909 Williainsoi~ . . . . . . . . . . . .  5.869. 757 
1910 Williamson . . . . . . . . . . . .  5.858. 413 

. . . . . . . . . . . .  191 1 Williamsoi~ 5.212. 749 
1912 TVilliamson . . . . . . . . . . . .  7.086. 554 

. . . . . . . . . . . .  191.3 Williamson 7.709. 110 

. . . . . . . . . . . .  1914 Williamson 7.710. 740 
. . . . . . . . . . . . . . .  1915 Franklin 7.324. 644 
. . . . . . . . . . . . . . .  1916 Franklin 9.070. 811 
. . . . . . . . . . . . . .  1917 Franklin .11.317. 657 
. . . . . . . . . . . . . .  1918 Franltlin .12.007. 397 
. . . . . . . . . . . . . .  1919 Franklin .11.332. 912 
. . . . . . . . . . . . . .  1920 Franklin .11.299. 280 

Tonnage Order 
C o z ~ ~ z t y  Year 

Franklin . . . . . . . . . . . .  1926 
Franklin . . . . . . . . . . . .  1929 
Franklin . . . . . . . . . . . .  1928 
Franklin . . . . . . . . . . . .  1925 
Franklii? . . . . . . . . . . . .  1923 
Franklin . . . . . . . . . . . .  1921 
Franklin . . . . . . . . . . . .  1924 
Franklin . . . . . . . . . . . .  1918 
Franklin . . . . . . . . . . . .  1930 

. . . . . . . . . . . .  Franltlin 1919 

. . . . . . . . . . . .  Franklin 1917 

. . . . . . . . . . . .  Franklin 1920 

. . . . . . . . . . . .  Franltlin 1927 

. . . . . . . . . . . .  Franklin 1922 

. . . . . . . . . . . .  Franklin 1916 
. . . . . . . . .  Williamson 1914 
. . . . . . . . .  Williamson 1913 

. . . . . . . . . . . .  Franklin 1915 
. . . . . . . . .  Williamson 1912 

TVilliamson . . . . . . . . .  1909 
. . . . . . . . .  Williamson 1910 

Williamson . . . . . . . . .  1908 
. . . . . . . . .  TVilliamson 1907 
. . . . . . . . .  Williamson 1911 

Sangamon . . . . . . . . . .  1904 
. . . . . . . . . .  Sangamon 1905 

Sangamon . . . . . . . . . .  1903 
. . . . . . . . . . . .  . St Clair 1906 

. . . . . . . . . .  S angamon 1902 

. . . . . . . . . .  Sangamon 1901 

. . . . . . . . . .  Sangainon 1900 
. . . . . . . . . . . .  LaSalle 1882 

. . . . . . . . . .  Vermilion 1899 
. . . . . . . . . . . .  . St  Clair 1893 
. . . . . . . . . . .  Macoupin 1896 
. . . . . . . . . .  Vermilion 1897 

. . . . . . . . . . .  Macoupin 1895 

. . . . . . . . . . .  Macoupin 1892 
. . . . . . . . . .  Sangamon 1898 

. . . . . . . . . . .  . St  Clair 1894 
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Y car 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 

Coz~rzCy T o n s  
Franklin . . . . . . . . . . . . . .  .12,723,700 
Franklin . . . . . . . . . . . . . . .  9,999,917 
Franklin . . . . . . . . . . . . . .  .12,845,459 
Franltlili . . . . . . . . . . . . . .  .12,240,925 
Franklin . . . . . . . . . . . . . .  .13,082,622 
Franklin . . . . . . . . . . . . . .  .15,741,550 
Franklin . . . . . . . . . . . . . .  .10,360,881 
Franklin . . . . . . . . . . . . . .  .14,078,932 
Franklin . . . . . . . . . . . . . .  .14,819,448 
Franklin . . . . . . . . . . . . . .  .11,997,347 

Coz~nty  Year 
St. Clair . . . . . . . . . . .  1891 
Macoupin . . . . . . . . . . .  1890 
Macoupin . . . . . . . . . . .  1883 
St. Clair . . . . . . . . . . .  1885 
Macoupin . . . . . . . . . .  1889 
St. Clair . . . . . . . . . . .  1888 
Macoupin . . . . . . . . . . .  1884 
LaSalle . . . . . . . . . . . . .  1887 
Macoupin . . . . . . . . . . .  1886 
LaSalle . . . . . . . . . . . .  1881 

Although tliis district is callecl tlie Wilniingtoii District the coal actually 
occtu-s to the west of that town. (See fig-. 9, p. 23.) Parts of Will, Kan- 
kakce, GI-uncly, aiicl Livingston couiities are includecl. During early pi-oduc- 
tion coal from the No. 2 seam was shipped from Braidwood, Braceville, 
ancl R4oi-1-is, and large amounts were sent to Chicago, sixty-five miles away. 
Notwithstaiidiiig the proximity to such an iniportaiit coal-using- center, con- 
ditions have so changed that shipment from the No. 2 seam of the Wilmingtoii 
District has entirely ceased, altliougli two sliiall iiiines produce a little coal 
for local use.l 

The No. 2 coal in the Wilniington District averages about 3 feet thick, 
and early miniiig was by the loiigwall iiiethod. (See discussioii of Third Vein 
[LaSalle] district for description of this nietliocl.) The first iiiiiiiiig was by 
slopes along the outcrop aiid later by shafts, as mining moved hack froni the 
otltcrop. Esseiitially all of the coal is 1-emovecl in niiiiiiig by the loiigwall sys- 
tem, but with tlie coal is liolstecl a consiclei-able amount of rock and dirt. This 
is clumpecl oil the surface at the shaft whei-e tlie acctriiitdated debris foi-111s a 
large mouiicl. Many of these mounds, liiarking- the sites of fornler iiiiiies, 
may be seen froni the Chicago aiid Alton Railsoad, and a few neai- Morris 
may be seen froi~i the Rock Islaiicl Railroad. The spoil bank on the west side 
of Kalikakee River at  the Chicago ancl ,4ltoii Railroad bridge does not iiicli- 
cate a mine but was the site of a fornier coal washer. Other coal washing 
plants which obtained their water supply fl-on? abancloiied niines were once 
operated in tliis district. 

Since this bulIetin was prepared a coal stripping project has been started in the 
No. 2 coal seam west of Wilmington. 
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Only a comparatively small amount of the coal of this district has been 
mined; it is not worked-out, but is except for an important strip mine an 
abandoned field. Cost of production, as compared with the cost of working 
thicker seams, where the roonl-and-pillar method is used, is the chief reason 
for the decline. 

The digging of a farm well resulted in the chance discovery of an isolated 
body of workable coal, probably coal No. 7, near Verona, Grundy County, 
about 1920. After the area of coal had been outlined by careful drilling, a 
modern mine was opened which since 1923 has produced some 2,116,405 tons 
of coal, practically exhausting the supply. Relatively law production costs 
and freight rates favored the operation of the mine. 

Table 14, page 105, slio~vs the average quality of coal from this district. 

Partions of LaSalle, Bureau, Putnam, Mai-shall, Wooclford, and Living- 
ston counties are included in this district-an extensive territory in which the 
No. 2 coal seam is uniforinly present at a thickness of 3 to 3% feet. Although 
this coal bed is the same as that in tlie Wilmington district the two areas are 
separated by the LaSalle anticline, as described in Chapter 11, and have always 
been recognized as distinct trade districts. The outcrop of the coal to the east 
of tlie city of LaSalle early invited mining and the first shaft in the district 
was sunk at the city. 111 those clays, territory was not prospected by drilling ; 
instead tlie shaft was sunk until it reached coal, which may have been No. 6 
or No. 7. This seam was mined for a time, then the shaft was sunk to No. 5 
coal and still later to the No. 2 coal. These coals were called the first, second, 
and third "veins." 

The No. 2 seam is reached by shafts from 300 to 465 feet in depth, de- 
pending on the elevation of the surface from which the shaft is sunk, the 
deeper ones being located on the higher ground away fro'ni Illinois River. 
Just east of the city of LaSalle the anticline so elevated the seam that the 
coal is present only in the tops of hills south of Illinois River, although at 
LaSalle it lies some 500 feet lower. 

The longwall method of mining in the Third Vein and Wilmington 
districts is quite different from the room-and-pillar method practised in the 
thicker coal seams in oitlier portions of the State. (See fig. 17.) In  opening 
a mine under tlie longwall system a sufficient block of cola1 is left to support 
the shaft and plant (fig. 18) so that they will not be affected by settling of 
the ground. From this central point the coal is mined out in an ever-increasing 
circle, with passageways leading from the shaft to the face of the coal at  con- 
venient intervals. As the removal of the coal does not provide enough Iiead- 
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FIG. 17. Plan of room-and-pillar mine 
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1-00111, it is increased by removing with hand-pick some of the overlyiiig strata 
along the entries or roadways. Tlie coal is also undercut by hand-pick in the 
fireclay l~elow. Tlie sliale taken domi in extendirig the entries and the under- 
cuttings from the clay are used to build up a pack wall a few feet beliind the 
coal face to prevent u~idue settlenient of the overlying strata. These pack walls 

FIG. 18. Plan of longwall mine. 

do not entirely prevent subsidence, for during the night enough pressure is 
exerted on the undercut coal to break it down so that wlien the ~iiiners~ arrive 
in the morning the coal is ready to be loaded out. In  this nianner the continu- 
ous face of coal, or longwall as it is called, moves out in a constantly widening 
circle, with the spaces behind, except the entries, filled to support the roof. 
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By this niethod nearly all the coal is reniovecl, and although tlie seani may 
be only 3% feet thick the production per acre is as niuch as from a seam 
7 feet thick mined by the room-and-pillar method with half of the coal left 
underground. Practically all the No. 2 coal has been mined froni beneath 
LaSalle since tlie city was Imilt. Due to the fact that so much of tlie coal 
is recovered in these northern fields they have occupied a notable position 
with respect to conservation of natural resources. 

Fsom the standpoint of econoniy of operation these fields occupy a less 
notable position. Inasniucli as all the coal is removed, and as the packing nia- 
terial used to replace it is smaller in bulk, there is eventually permanent 
settling of the overlying strata. The packing serves to temporasily support the 
roof as mining progresses but eventually subsidence tends to close the passage- 

FIG. 19. A mound of refuse from the Longwall system of nliiiiiig ill the 
Third Vein (LaSalle) district. 

ways leading from the shaft to the coal face. These must be kept open to the 
proper height, so shale from tlie roof of the passageways above is semoved, 
and together with that wliicli falls, is loaded into mine cars and clumped at 
the surface, gradually forming large refuse mounds (fig. 19). In  general 
about 20 per cent of the cars hoisted are loaded with material which goes to 
the dump. The expense of handling this waste material and the amount of 
labor required results in a cost of production higher than in tlie room-and- 
pillar mines in the other districts of the State. 

The mining plants in the Thisd Vein District were the best in Illi~iois in 
their day. Figure 20 shows a general type. This particular view is of the 



Spring Valley Mine No. 5, which has since been clisniantlecl, but when it was 
opened, about twenty years ?go, it was the hest equipped plant in the State. 

I t  seems reasoiialsle to expect that this district, as well as the Wiln~ing-ton 
District, eventually will again become an important coal producing area. 

Table 14, page 105, shows the average quality of coal from this district. 

This district is nainecl fl-om the two principal counties within its houn- 
daries. Mining for shipment is practically all f 1-0111 the KO. 5 coal seam, 
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which ranges from 4 to 5 feet thick. The coal is of medium thickness as 
compared with the thin coal of the Wilmington and Third Vein districts and 
with the thicker coals of the other districts. The room-and-pillar system of 
mining is employed. 

Cost of production is somewhat higher than in thicker coal territories, 
clue in considerable measure to1 the presence of "clay veins" or "horsebacks" 
which extend into or through the coal seam. (See fig. 21.) These veins are 
clay filling in fissures ; the clay has become hardened but not sufficiently to 
be designated as rock by the miner. They contribute in some measure to the 
ash content of mine run coal and screening-s. 

In  past years a large number of mines in this clistrict shipped coal to Iowa 
and points northwest, as well as to adjacent territory, but production in the 
clistrict is rapiclly cleclining. 

Table 14, page 106, shows the average quality of coal fsom this clistrict. 

FIG. 21. "Horseback" or vein of clay in No. 5 coal seam, in thc 
Springfield District. 

Tlie No. 5 coal seam is milied in this clistrict, which comprises parts of 
the counties of Logan and Menard and the nortlzern portion of Sang-amon 
County. Tlie term "Springfield District" has been loosely eny~loyed, some- 
times being used to cover most of the territory from Fulton to Perry 
counties. 'The fact that No. 5 coal is minecl in northern Sanganion County 
and No. 6 in the soutllern portion of the co~mty is considered justification for 
confining the district to the area underlain by the No. 5 coal. Although the 
seam is the same as that ininecl in the Fulton-Peoria District, the quality of 
the coal differs in these two areas, and as they are some distance apart they 
are recognized as distinct districts. 
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The coal seam in tlie district is quite uniformly 6 feet thick, with good 
roof and favorable mining conditions. The room-and-pillar method of mining 
is employed. 

The coal seam contains the same sort of fissures found in Fulton and 
Peoria counties, but instead of being filled with soft clay they contain hard 
shale. I t  is too hard to contribute to dirt in the coal, but its occurrence 
interf eres with systematic mining. 

Production in this district has been at approximately the same rate £01- 

many years, as illustrated by figure 13 where its output is shown in combina- 
tion with that from the No. 6 seam in the county. 

Table 14, page 105, shows the average quality 01 coal from this district. 

This is a comparatively sniall area south of the city of Danville, in Ver- 
milion County. Its accessibility to niarket formerly enabled the district to 
take a prominent place in coal production. I n  1897 and 1899 this county led 
all others in quantity of output, but in later years production has steadily de- 
clined. 

There are two comniercial beds in Vermilion County that have been tell- 
tatively correlated with coals Nos. 6 and 7 of other parts of the Illinois field, 
but in the Grape Creek District the bed which is being mined is tlie No. 6. 
This seam is about 6 feet thick. 

Mining conditions are not of the best, as the strata over the coal do not 
afford a very good roof. The room-and-pillar system of mining is employed. 

Table 14, page 105, S ~ O W S  the average quality of coal from this district. 

This district comprises the largest part of the territory in central and 
soutliwestern Illinois in which coal definitely correlated as the No. 6 is mined. 
The No. 6 coal is niined in tlie Centralia District, but this area is isolated and 
the quality of tlie coal is different enough to justify considering it as a sepa- 
rate district. The No. 6 seam is also mined in Williamson, Franklin, and 
Jefferson counties, but as these counties are separated from the Central Illi- 
nois District by the Duquoin anticline, and as there are differences in tlie 
quality of the coal, this area is also considered as a separate district. 

The coal seam in the Central Illiiiois District ranges from 6 to  8 feet 
thick; mining in most of the territory is in coal 7 feet thick. The usual over- 
lying stratum is a soft gray shale, unsuitable for a natural roof over mine 
workings and for this reason the upper part of the coal seam is commonly left 
in place to form the roof. I t  is fortunate that this extensive coal body is 
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thick enough that a coal roof may be left, for under present market conditiolls 
the seam might not otherwise be workable. A thin "blue band" occurs in the 
lower portion of the coal, varying in thickness from an inch to three inches, 
and is separated from the caal in mining. This blue band is regarded as char- 
acteristic of the No. 6 seam. 

Mining is by the room-and-pillar method, described briefly in the section 
devoted to the Third Vein District. The panel system is widely employed. In 
this system the territory is blocked off and in mining, these blocks, or panels, 

FIG. 22. Plan of panel mine 

are protected by especially wide pillars. (See fig. 22.) In  each panel are cut 
the usual passageways and rooms from which the coal is mined. The advant- 
age of the panel system is that after a panel has been worked out it may be 
easily cut olff, usually by brick walls, from other parts of the mine, thus saving 
the cost of ventilation and niaintenance of airways in worked-out areas. 

In the process ot£ mining, the coal seam is undercut by a machine which 
cuts a space about four inches high and six feet back completely across the 
working-face (fig. 23). The support below the mass of coal to be blasted is 
thus removed so that the coal does not break up as much as it would if it were 
not relieved by the undercutting. After undercutting is done the machine is 
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rei~ioved fro'in tlie room, and miners drill holes in the coal face and load then1 
with explosive, ready for firing-. After the mii~ers leave the mine, which is 
about thi-ee o'clock in the afternoon, men especially employed to do the firing 
visit the rooms and light the blasts which dislodge the coal. In  the morning 
such props are set as may be required to st~pport tlie i-oof of the room and 
then the coal is loaded, as shown in figure 24, and the cars are removed by 
small electric locomotives which are tei-mecl gathering- locoii~otives because 
they are used to gather the loaded cars fl-om the soonis. 

Trolley wire is not extencled into the rooms; power is supplied to the 10- 
oiliotive when it enters the i-oom hy a cable carried on a reel mounted on the 
motor. The n~otorman in entering a room hooks the elid of this power cable 

Fig. 23. Mining machine undercutting coal bed. By means of cutting bits carried 
on a link chain the coal seain is undercut for a distance of about six feet back 
and four inches high, the full width of the face. The cutting relieves the coal 
when it is shot down by explosives. The old method of unclercuttii~g the coal 
with a l~anclpick was a very laborious operation. 

to the trolley wire in the roadway, and as the motoi- moves forwai-cl the cable 
unrolls ; as the motor moves out, the cable a~~tomatically winds up. \Vhen 011 

haulage roads these motors get power direct f sol11 the trolley wire. 
On railroads switch ei~gines gather loaded cars fi-on1 factories and assem- 

ble then? at gathei-ing points where they ase niacle up into trains and then 
hauled by road engines. The gathering locomotive, or motor, is the 
switch engine of the coal mine. I t  gathers and distributes cars from certain 



convenient assembly points to the various rooms in the district which it  
serves. The assembled trains are liauled to the slzaft battom (figs. 6a and Qb, 
p. 18) by larger electric locomotives (fig. 25).  Upon arrival, the loaded 
cars are caged, clamped firmly, and hoisted to the tipple where the coal is 
weighed ancl screened for loading. 

Production from the Central Illimis District has maintained a compara- 
tively steady rate for many years. On the hasis of its percentage of the State's 
entire o ~ ~ t p u t .  l~owever. it has steadily declined in 1-ecent years. Figures 13 
and 14, illustratii~g the history of production in Saiigamon County, also illus- 

FIG. 24. Miners loading coal in room of mine 

tl-ate the status of Central Illinois District. A nu~zzber of corporatioii-ownecl 
mines are operated in this district and they have been an iiiiportant factor in 
maintainiiig the rate of production. 

Table 14, page 106, shows the average quality of coal from this district. 

This is a sinall district from which an important aii-~ourit of coal was 
formerly shipped. Production, however, has declined in recent years. The 
No. 6 coal is mined by the room-and-pillar method. 



56 ILLINOIS COAL 

The thickness and niining coliditions are generally the same as in the 
Central Illinois District. 

Table 14, page 105, sliows the average quality of coal from this district. 

This district includes Franklin and Williamson counties and the southern 
half of Jefferson Cotlnty, and lies east of the Duquoin anticline. (See fig. 9, 
p. 23). 

Mining- began in Williamson County by slope at tlie outcrop about the 
year 1883, and reached a production of a lnillion tons for the year 1899. In  

FIG. 25. Coal trains arriving at tlie vicinity of the bottom of the shaft. Tlie electric 
locoinotives are liere disconnected from the train and switched off to other 
tracks to haul back empty cars. 

1904 mining began in Franklin County, and by 1915 exceeded the output from 
'IVilliamson County. Present production from Jefferson County began in 
1925 when the Illinois Coal Corporation opened a mine at the town of Nason. 
In  farmer years a nine was operated at Mt. Vernon, the county seat, but it is 
now abandoned. This old mine was located north of the thick body of coal 
where the seam is only 4 feet thick. 

Mining is in the No. 6 coal. Figure 26 shows a mine which is being 
operated in this general locality. The general chasacteristics of tlie seam and 
overlying strata are similar to those of the Central Illinois District, except 
that the linlestone cap-rock found in southwestei-ii Illinois is absent in a large 
part of Fsanltliii-Willianison District. Tlie most characteristic feature of the 
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seam is the sti-atuni of rock in the lower portion, known as the "blue band," 
ranging in thickness from about an inch to 3 or 4 inches, and which must be 
removed in mining. 

The seam ranges in thickness from 8 to 10 feet over the gi-eater portion 
of the district and reaches the maximunl thickness of 14 feet in Fi-anklin 
County. The l~ed  extends across northern Williaiiisoii and Saline counties, 
though it is not niined in Saline County, and it ranges in depth from nothing 
at the outcrap to 720 feet at Nasoii, in Jefferson County. 

FIG. 26. Surface equipment of a mine in Franklin County. 

Where the seam exceeds 8 feet in thickness the overlying strata are such 
that the upper two feet of coal is left in place to forni the mine roof, as in 
most mines in Central Illiiiois District. After the rooins of a panel have 
been mined off an attempt is comn~only niade to remove the upper bench of 
coal which may be 2 to 6 feet thick, but the aniouiit of coal recovered is limited 
both by the difficulties and by the cost. Where the cost is higher than mining 
in new territory there is iiaturally a disposition to leave niuch of the roof coal 
ill place in the abandoned territory. In  eastern Williamson County, however, 
where the seam is 5 to 6 feet thick, the ovei-lying strata form a good natural 
roof so that the seam may be mined to its full height. 
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Fro111 tlie staiidpoint of conservatioii of liatui-a1 resources Franklin Coun- 
ty does not occupy a creditable position. In  the areas of thicker coal, resour- 
ces may be as much as 400 per cent greater than ill the 3%-foot coal area of 
the Third Vein District, but ii~ining- to a height of 8 feet, and with a 50 per 
cent recovery, the procluction per acre is only 30 per cent greater than in the 
Third Vein District. If the entire height of the cod were mined, and one 
half the coal left in pillars, the 1-ecovery would still he only twice that of the 
Third Vein District. 

Though the thick coal seam is wastefully extracted the largest iiiines in 
tlie State, ancl one coiisiclerecl tlie largest in the world, are located in Franltlin 
County. The extraorclinary tliicltness of tlie coal seam allows iiiiiie worltings 
of greater height, and therefore the use of larger mine cars than are feasible 
in thinner seams. 011 each trip the larger car carries correspondingly greater 
quantities of coal to be hoisted to the tipple, and inasnluch as the number of 
hoists made in a clay are appi-oxiinately the same in any mine, the use of the 
larger mine car is a11 appreciable factor in increasing the rate of production. 
This aiso applies to skip hoisting. 

The initial clevelopment in FI-anklin County was made by Mr. Joseph 
Leiter, a well-known Chicago capitalist, who organized the Zeigler Coal Coiii- 
paiiy. Mining- began in the southerii part of tlie county in 1904 am1 clisclosed a 
coal seam of the uiiusual thickness of 12 feet. The occul-rence of such nil es- 
ceptioiially thick seam attracted the attention of companies operating mines in 
other parts of the State and there was quite an exodus from older districts to 
Franklin County, resembling somewhat the rush to a new oil field. Some of 
the companies that followed Mr. Leitel- into the fielcl had long 11eeli engaged 
in .the coal business, were familial- with coal users' requirements, and in plan- 
niiig equipinent gave particular atteiition to the pseparation of the coal, espe- 
cially those sizes used in the domestic trade. These operators, with Mr. Leiter, 
took a leacling position in the use of advanced methocls of 111-eparatioii and in 
clevelopingi a niarket for coal thus pi-eparecl. 

In  westem Franklin County and adjacent parts of Jefferson and William- 
son counties, as shown in figure 43, the sulphur content is less than 1.25 per 
cent, so that if otherwise suitable, the coal can be used for metallurgical pur- 
poses and for the maiiufactt~re of water gas ancl retort gas. 

Table 14, page1 107, shows the average quality of coal from tliis district. 

I n  this district, which lies within Jacltsoii County, the No. 2 coal seam, 
G feet thick, occurred over much of the area. 111 the rest of the district the 
seam is separated by a rock parting into an upper and lower Bed. Early 
mining in this district was carried on by two companies. The territory of one 
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of these companies incluclecl part of the area where the seani was split, and 
when workings extended into this area nliniiig was al~aiicloned. Final mining 
was done by other companies in the lower 4-foot bed. The coal took its name 
from Big Muddy River wliich flaws nearby and down wliich, it is reported, 
tlie first shipnient of Illinois coal was made in 1819. 

During the life of this fielcl the quality of its product was generally con- 
sidered in the coal trade as the hest Illinois coal in the market, ancl it usually 
conmianded a higher price than that received for coal fro111 other sources in 
the State. At one time two blast furnaces in tlie country used coke made in 
local ovens from tlie Big Muddy product. tlloug-h the best coke used at MLX- 
physboro is reported to have been made froni a mixture of Big Muddy ancl 
Willianisoii Co~lnty coal. I t  is pi-olsal~le that these furnaces were the first 
west of Ohio River to use coke for fuel instead of cliaucoal. Figure 43, page 
91, shows that tlie sulphur content of coal in this district was less than 1.25 
per cent. 

This fielcl was favorably located with respect to market, and procluction 
rose to a n~illion tons per annuiii and then declined. The last remaiiiilig mine, 
in the No. 2 seani, owned by a public service corporation that produced caal 
for its own use, has now been ~vorkecl out. 

The No. 6 seam occurs in tlie county to the northeast of the Big i\ 'I~~ddy 
District aiid above the Rig AiIudcly coal and tlie present production in Jackson 
County from No. 6 seam has reacliecl a million tons per year. 

Mining in the Saline County District is in the No. 5 seani instead of the 
No. 6 so that although the territory is a part of the Soutliern Illinois Field it 
is distinct from the Fi-ankliii-IiVilliaiiiso~i District. I t  has sametimes been des- 
ignated as the Saline-Gallatin District, though not more than two sniall niines 
have shipped coal from Gallatin County. In  1925 but one iiiine 1-iroclucecl coal 
for shipment aiid it loaded only 20,276 tons. Discussion of Gallatin County 
ancl the remote Eagle Valley locality are incltlclecl in Chapter I1 on the geol- 
ogy of the Illiiiois Coal Field, not because of importance from tlie standpoint 
of production, but £01- scientific reasons. Figure 5, (p. 17) shows a type of 
mine operating in this district, and figures 6a and 6b (p. 18) show the shaft 
bottom froni both the loading- and empty car sides. 

The No. 5 coal ranges in depth fro111 nothing at the outcrop to about 800 
feet at tlie northwest portion of the county. I n  thickness it varies from 8 
feet to a seam too thin for iiiiliing- in certain restricted areas. Mining is in 
coal from 5 to 6 feet thick. This coal in physical chai-acter and heat value 
more nearly resenibles coal of the eastern fields than any other coal now 
being milled in Illinois. The room-and-pillar system of milling is employed. 
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The overlyiiig strata are generally gray or black shale and roof conditions are 
excellent so that the semi is niined to its full height. The underlying stratum 
is fireclay 01- sandy shale of unusually hard character for Illinois, either of 
which provides a good floor ill the mine workings. 

Saline County has produced coal in small amounts from an early period, 
but it was not until 1903, witli the change of the Cairo Division of the Big 
Four Railroad to a coal-carrying railroad, that Saline County coal became 
available to general markets. The demand was such that production increased 
£1-on1 about 320,000 tons in 1905 to 2,500,000 in 190EL2 The principal buyers 
were users of steani coal. Beginning a few years be£ ore the World War new 
mines were established witli mocler~i and adequate equipn~ent for making all 
grades of prepared coal for doniestic and other uses. At the same time a 
number of the older mines were coiisiclerably ii~~provecl. 

This county, together with Fi-anltlin and Willianison caunties, may be 
considered a new field of recent developnient. All the new large mines which 
produce commercial coal are in these three counties. Modern mines estab- 
lished in the Central Illinois District during the same period belong to cor- 
porations that are producing coal for tlieir own use. 

The superior heat value of this coal and the iiiiprovement of transporta- 
tion facilities have been important factors in bringing ahout the rapid develop- 
ment of this district. Use of the coal has been extended successfully to gas 
inanufacture in plants where proper purifying capacity is available. The 
avesage quality of the coal froni this district is shown in Table 14, page 107. 

In  addition to the ten g-eiieral tsade districts there is, 01- has been, miniiig 
in other localities, clesci-ibecl below. 

PERRY COUNTY 

I n  Perry County, lying along the crest of the Duquoin anticline, is a long, 
narrow, north-south area in which the No. 6 coal is of a quality intermediate 
between that in Franltlin County and that to the west of the allticline. Several 
mines are worlted in this area and the product sometimes competes in the 
iiiarltet witli coal froni Franklin Cotuity. In  foi-nier years coal was shipped 
from a nuniber of small slope-mines in the exposed seams. 

An off-set of the line of outcrop of No. 6 coal in this area was origiiially 
interpreted as evidence of two coal beds ; the southern was regarded as No. 6 
and the northern, thought to belong above No. 6, was called No. 7. I t  has 
since been discovered that the northward shift in the line of outcrop was due 
to clisplaceinent which accompanied folding along the anticline, and the con- 
tinuity of No. 6 coal has been established. 

Coal Report: Dep't Mines and Minerals, p. 370, 1905;  p. 91, 1908. 
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VERMILION COUNTY 

A bed 5 feet thick, known as the No. 7 seani, occurs in Vermilion County 
west of the city of Danville and northwest of the Gsape Creek District. This 
coal has been minecl by strip mining- and small shaft or slope mines for many 
years. I t  is generally known as Danville coal and has but a liniitecl market. 

ROCK ISLAND AND MERCER COUPITTIES 

In  fornier years an important amount of coal was produced from a long- 
narrow area in Rock Island and Mercer cot~nties. The coal body mined was 
considered to be the No. 1 seam, and the prospected area has been exlzausted. 
There is possibility, however, of unprospected areas remaining. 

LIVINGSTON COUNTY 

Formerly coal was mined near the city of Streator, in Livingston County, 
in an area which also extended a little way into LaSalle County. The seam, 
called No. 7, was unusually thick but the roof conditions were not very good. 
There are a few large mounds in the territory similar to dunips from the long- 
wall method of mining, but here tlie room-and-pillar system was employed 
and the dunips represent the hoisted refuse from roof-falls and other sour- 
ces. This mining was ivithin the area of the Third Vein District, but tlie No. 
2 seam was never mined exteiisively. The one attempt made to mine No. 2 
coal failed because of unfamiliarity with the requirements of longwall mining. 

CHRISTIAX COUNTY 

The deepest bituminous coal mine in the United States is located at the 
town of Assumption, north of the city of Pam,  in Christian County. The 
shaft, 1020 feet deep, reaches what is considered the No. 1 coal seam. Until 
recently that seam has been mined together with one considered the No. 2 
seam. Procluction has never been large but tlie output for many years coin- 
iiianded an excellent market. 

MOULTRIE COUNTY 

At the town of Lovington, in Moultrie County, a shaft reaches a coal 
body about 8 feet thick, considered the No. 6 seam, at a depth of 904 feet. 
This ii~ine was formerly important but is not now operated. 

NCLEAN COUNTY 

A t  Bloomington, in McLean County, there is a deep shaft3 in which the 
Xo. 2 seani is now minecl, though formerly both No. 5 and No. 2 seams were 

3 This mine was abandoned in 1929. 
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worked. This is the largest mine in the State that produces coal for local 
consuii~ption. None of the coal is shipped, and practically all of it is marketed 
in the city. 

MACON COUNTY 

At  Decatul-, in Macon County, there are two important shaft mines in 
coal No. 5 that supply a portion of the local demand." 

I-IENRY COUNTY 

At Alpha, in Henry County, there is a shaft to Coal No. 1 from which a 
considerable aniount of coal is shipped. 

GRUNDY COUNTY 

At Verona, in Grtmdy County, a new shaft reaches a body of coal about 
10 feet thick, thought to be No. 7. About 2,000,000 tons of coal have lseen 
shippecl from this milie since it opened in 1924." 

One of these mines was abandoned since 1929. 
"his mine was worked out and abandoned in 1930. 
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With a few exceptions which apply mostly to stsip mines, all mines now 
shipping coal by rail are reached by vertical shafts, but the first mining in Illi- 
nois was aloiig- outcrops, ancl the coal was reached by inclined slopes. The 
early developments were in localities where coal seams sufficiently thick for 
mining were exposed at the surface. Such localities are indicated below. 

Seam No. 1-Rock Isla~icl County, on the bank of Rock River. 

Seam No. 2-Gruncly, Will, and LaSalle counties; in a iiuiiiber of the 
western coui~ties (mined for local market) ; ancl Jack- 
so11 County, on the bank of Big Muddy River. 

Seam No. 5-Fultoii, Peoria, Saline, and Gallatin counties. 
Seam No. 6-St. Clair, Williamson, and Perry counties. 111 the last 

county, because of irregularities cat~sed by the Ducpoin 
anticline, two beds were thought to occur and No. 6 
coal was in some places called No. 6 and in other places 
No. 7. 

Seam No. 7-Vermilioii County, oil braiiches of Vermilion River. 

There are a large number of very sliiall slopes and drifts in the western 
counties in various seanis, and a few occur in some of the interior co~mties 
where there is a small production for local use. 

The early shipping niines were adjacent to river transportation, but these 
were largely ahandoiled at an early date for operations located along railroads. 

Depths to the different seams at shafts vary as follows, though some of 
the mines for which figures are given are no lo~i~gei- operated. 

Coal No. 1, or the seain so designated, ranges froiii a11 outcrop in Rock 
Tslaild to a depth of 1020 feet in a mine at Assuil~ption in Cllristian County. 

Coal No. 2, in Gruildy, Will, and Kankakee counties, has been mined in 
shafts ranging in depth to 200 feet. In  the Third Vein (LaSalle) field the 
depths of shafts range from 300 to 465 feet, clepencli~lg on the s ~ ~ r f  ace eleva- 
tion. 

Coal No. 5, mined by shafts in Fulton and Peoria counties, varies in 
depth to 196 feet. In  the Springfield district, counties of Sangamon, Menard, 
and Logan, shafts are as deep as 250 feet : present mining is practically all at 



TABLE ~ ~ - C O I I Z ) ~ Y ~ S O I Z  of mine flrodz~ction for 1908 and 1925 

Production in tons 

Total Number of mines Maxiinum mine production Average 

Type of mine Per 
centa 

Per 
centa 

Per 
centa 

Per 
1925 rent" 

Shipping 1,473,701 
( 9  mines 
produced 

more than 
1,000,000 

tons) 

566,670 
( 5  mines 
producecl 

more than 
500,000 
but less 

than 
600,000 
tons) 

Coinmercial 
Corparation 

Room-and-pillar 
Longwall 
Stripping 

Local 
Grand Total 

TABLE 9b-Compa~isofi o f  miue labor for 1908 a~zd 1925 

-- 

Average number Tons mined per inan 
working days , per clay 

I 1 Number of men I 
1 Tons mined 1 employed / Tons mined per man 

Per  i 
1925 centu 1908 
- -  - 1 -  

139 -27 2.54 
139 -19 3.71 

Type of 
mine 

Shipping . . . . . . . . . 
Local) . . . . . . . . . . . 
Total 

(or average) . . . 

Per 
cent" 

Per 

4,064 1 +21 434.91 , 490.67 

Per 
centa 

Per 
1925 centcL 

- - -  .- 

5.95 +60 
3.53 i +39 

T n  the  per cent columns an  incrcase is indicated by "$", a, rlecreasc by "-". 
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about that depth. I n  Saline Cotlnty the depth varies froni short shafts near 
the outcrop to 600 feet at Galatia in the northern part of the county. 

Coal No. 6 is reached by shafts ranging from shallow depths to 722 feet 
at Pana in Christian County, 904 feet at  Lovington in Moultrie County, and 
725 feet at  Nason in Jefferson County. Formerly a shaft at  Mt. Vernoii 
reached the coal at 860 feet. 

Coal No. 7 has been worked at depths of from 15 to 208 feet, depending 
on the surface elevation. 

Tables 9a and 9b present data for the year 1925, to which, for the pur- 
pose of comparison, corresponding figures for 1908 are presented as applying 
to tlie period covered by the former bulletin on the Illinois Coal Field1 

INTERPRETATION O F  M I N E  DATA 

The table shows three outstanding features : a decreased number of inines 
using the longwall method of mining; an increased mine production; and an 
increased number of mines operated by industrial or public service corpora- 
tions producing their own coal. 

The decrease in the number of mines using the longwall method of min- 
ing is due to inability to meet the competition of better coal pl-oduced at a 
lower cost. 

In  general, production per mine in 1925 had doubled that of 1908. The 
new Orient No. 2 niine, of tlie Chicago, Wilmington, and Franklin Coal Com- 
pany, shown in figure 2, promises to surpass any single 1925 record. This 
inine has an elevating capacity of some 13 tons per hoist, which, at 1000 hoists 
peri day would give a daily capacity of 13,0001 tons. Assuming 240' working 
days in a year as a possible maximum, this would give a production of 
3,120,000 tons, doubling the high record of 1925. 

Of the nine mines producing more than a niillion tons each in the year 
1925, five are located in the Central Illinois district and are operated by 
corporations producing their own coal; the other four are in the southern 
Illinois coal field. Many of these large mines have not only large production 
capacities, but their holdings insure long lives. 

Prior to 1908 production of coal by corporations was carried on by only 
a few railroads and by three zinc industries. During the war, however, when 
supplies were so uncertain, a number of other corporations purchased existing 
mines and opened new ones. Some of these corporations use coal in the form 
of screenings in stoker-fired furnaces, but unless the large coal can be sold in 
the market it is necessary to crush inine run, a more expensive fuel than 

lIllinois State Geol. Survey Bull. 16, 1910. 
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screenings. The ci-ushing of n ine  run was economically justified during the 
war but thereafter the small demand for the larger coal made it necessary to 
crush mine run coal as a regular pi-oced~lre. Such corporations liave foui~d 
their fuel cost iiiucli higher than it would have been had they been able to ta le  
advantage of the co~mniei-cia1 fine-coal market. 

The first coal stripping of any importance in Illinois was hegun many 
years ago in Vermilion County, where 011 the branches of Vermiliitn Rives 
the No. 7 seam was overlain by thin coves. The original site of operation was 
linown as the Mission field. Since that time stripping has been carried on 
more or less contiiiuot~sly at different locations in this territory. Tlie view 
shown in figure 27 is of a recent stripping opesation in the Middle Fork of 
Verinilion River Valley. Within the last five years a number of stripping 
projects liave been in operation in southern Illinois along the line of outcrop 
of coal seams Nos. 5 and 6, in Fulton County near Cuba in the No. 5 seam, 
and recently in Grulicly County, west of the town of T;liilmington, in the No. 2 
seam2 

Table 10 sliows the counties in which coal is minecl b y  this methocl, the 
seams stripped, the quantity and the percentage of the count)- output pro- 
duced hy this methocl in 1930. 

No. of 
County strip 

mines 

Fulton . . . . . . . . . . . . . . . . . . . .  2 
Henry . . . . . . . . . . . . . . . . . . . .  1 
Jacltson . . . . . . . . . . . . . . . . . . .  2 
Livingston . . . . . . . . . . . . . . . .  1 
Perry . . . . . . . . . . . . . . . . . . . . .  4 
Saline . . . . . . . . . . . . . . . . . . . .  2 
St. Clair . . . . . . . . . . . . . . . . . .  1 
Vermilion . . . . . . . . . . . . . . . . .  2 
Will . . . . . . . . . . . . . . . . . . . . . .  1 
TVilliamson . . . . . . . . . . . . . . . .  10 
State . . . . . . . . . . . . . . . . . . . . . .  26 

No. 5 
No. 2 
Xo. 6 
No. 7 
No. 6 
No. 5 
No. 6 
KO. 7 
No. 2 
Nos. 5, 6 

CL Compiled from Forty-ninth Coal Report of Illinois, 1930:  Department  of Mines and 
RIinerals, 1931. 

2 Sin-e 1 9 2 9  a large strig mine has  been ol~erated Ileal. Atkinson in He l~ ry  County. 
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FIG. 27. Airplane view of a recent stripping operation along the Middle Fork of 
Verinilion River Valley, Vermilion County. 
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The apparent simplicity of tlie coal stripping operation is an incentive 
that often governs those who develop such property. The cost of the plant 
ready to produce coal is less than that of a shaft mine. The stripping method 
involves more mechanization and less labor than the shaft niethocl. Figure 
28 illustrates the remarkable development of the electric shovel brought about 
by the stripping method. Furthermore, under favorable conditions, the cost 
of producing a ton of coal may be less than in shaft mining. 011 the other hand 
the life of the stripping niine is much shorter than that of a shaft' mine, for 
the area stripped is necessarily limited by the amount of coves. Because the 
stripping plant has a shorter life this method may in the end prove tlie more 
expensive. Expesienced supervision, not always to be had, is imperative in 
order to meet the inevitable hazards from wet spells and consequent slides of 
spoil hanks back into the workings. The re-handling of this material is apt 
to prove expensive. Drainage of the pit is always a somewhat serious prob- 
lem and so is the recovery of the coal without including dirt that would reduce 
its quality. 

In  order to meet the competition of coal from shaft mining, niodern tip- 
ples, like that shown in figure 29, must he constructed and the coal adequately 
prepared. 

As underground mining in localities near tlie outcrop approached terri- 
tory in which the cover over the coal was too thin to provide a suitable roof, 
niiniiig ceased, and from the standpoint of ~mderground mining such coal was 
abandoned and appeared as so niucli coal lost. In  such places strip mining 
gives a more complete recovery of the coal. 

In stripping coal tlie ground for a time is ruined (fig. 27). The damage 
to the land may be of little consequence in locations where tlie surface has no 
value for agricultural purposes, as for exaliiple, in Verinilion Cotmty, on 
branches of Vermilion River. In  other localities, however, where land is agri- 
culturally valuable, stsipping may not be a conservative measure. Once the 
coal is removed the land is of no further value, for at least a considerable 
length of time, and then only after expensive leveling and perhaps soil treat- 
ment. 



CHAPTER V1-PREPARED COAL 

Although operators attempt to praduce a greater proportion of large- 
sized and a smaller proportion of fine coal, at best the coal as hoisted co~isists 
of a great variety of sizes and a more or less definite quantity of each size. 
There are now nine standard sizes producecl as shown in Table 11. 

TABLE 11.-Simdard sizes of cod 

Trade ~ z a m e  Dimensions in inclzes 
Lump 6 and over 
Furnace 6 by 3 
Small Egg 3 by 2 
Stove or No. 2 Nut 2 by 1% 
Chestnut or No. 3 Nut 1% by $4 
Pea or No. 4 Nut 92 by 94 
Carbon or No. 5 Nut +$ and less 
2-inch Screenings 2 and less 
1 %-inch Screenings 1% and less 

No. 2 nut coal are shown in figures 30a and 30b respectively. 

DEVELOPMENT O F  PRESENT METHODS O F  PREPARATION 

During the early period of Illinois production there was practically 110 

market for fine coal such as screenings, hence as much large-sized coal was 
produced as possible. In  mining, the seam was undercut by hand-pick to 
facilitate its removal witli ~ i i i n in~ tm  breakage, but the t~nclercuttiiig produced 
a quantity of small sizes ancl there was some hreakage of the large coal. Fine 
coal from these two sources, without valtle, was lioistecl witli the large size 
and was removecl by screening-. The screens wei-e simple, consisting- of iron 
bars set at a rather sharp angle a little clistance apart, and the coal ~i~ovecl over 
the screen by gravity to1 the railway car. The salable product was lump coal 
that passecl over the 1% to 2-inch screen, depending on the space between the 
bars, and the miner was paid only for the amouiit of screened coal he pro- 
duced. 

The ii~trocluctio~i of mechanical stokers for power boilers furnished a 
market for snlall coal, for these furnaces could not use the larger size. At 
first screenings could be obtained in some places merely by paying the freight 
and this was co~isidered a cheap way of solviiig the problem of clisposal at the 



FIG. 30a. Lump coal, including that which is retained on a 6-inch screen 

FIG. 30b. No. 2 nut coal-that which passes a 2-inch screen and is retained on a 
1%-inch screen. 
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mine. Later a few cents per ton covered the mine price. As the use of stoker 
furnaces increased, the marker for screenings increased, as  well as the price. 
The result was a change in payment from a screened-coal basis t o  a mine-run 
basis and, as payment was the same for small and large coal, the incentive to 
produce large coal ceased to influence the method of mining. 
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Fm. 31. Percentage of total State production reported as lump coal from 1882 to 
1910. The drop in the curve after 1899 reflects the change from a screened-coal 
to a mine-run basis of payment. (From data in reports af the Department of 
Mines and Minerals.) 

Figure 31, showing the percentage of lump coal produced, is plotted from 
reports of the Illinois Department of Mines and Minerals and covers this 
period of transition. Prior to the year 1896 the coal reported as "lump" was 
coal over the screen, a mixture of sizes. A t  the present time, the term "lump" 
refers to all sizes of coal passing over a screen having round holes 6 inches in 
diameter. During the period of the screenedcoal basis of payment the miner 
used a minimum amount of powder in blasting out the coal but with the 
change to the mine-run basis of payment the use of explosives increased great- 
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ly, as shown in figure 32. This diagram explains in part the condition 
illustrated in figure 31. 

This change in mining led to over-production of fine coal. There was a 
rapid grswth in the number and size of stoker-fired furnaces, but not enough 
to absorb the screening production. Although the demand became sufficient 
to command a gradually increasing price it  has never been high enough, under 
normal conditions, to equal their cost. Screenings, therefore, sell for less 
than the cost of production, and this of course has resulted in the maintenance 

YEARS 

FIG. 32. Average curvc showing increase in the use of powder per tan of coal to blast 
out coal after the change from a screened-coal to a mine-run basis of payment. 
(From data in reports of the Department of Mines and Minerals.) 

of a price for the larger sizes high enough t o  cover the loss occasioned in 
marketing the screenings. The use of stoker-fired furnaces has grown so 
rapidly that if there had not been increased efficiency in the use of coal the 
demand for screenings at  the present time would probably be greater than the 
supply, with the result that the price for this coal would be equal to that of 
mine run. In  1900 the amount of coal required to generate a kilowatt hour, 
in the best electric plant using Illinois coal, was 5.2 pounds. A t  the present 
time it is about 1.5 porutds. Increased economy in general service has been 
proportional. 



In addition to the demand for stoker fuel a growing demand for mine 
run coal came to absorb a considerable portion of the small-sized coal. After 
1899, when due to the mine-run basis of payment a portion of the cost of pro- 
ducing screenings had to he assessed against the screened coal, many coal users 
began to buy mine run coal because of the lower price. The demand for mine 
run, of course, decreased the production of screenings. The market for mine 
run coal has, however, in turn declined in a marked degree in more recent 
years as' the user has learned the advantage of prepared coal over mine run  
In response to the demand for the prepared coal operators have enlarged their 
screening- plants to prorluce a variety of sizes. 

FIG. 33. Shaker screens used in making prepared sizes of coal. 

The making of these standard sizes requires elaborate screening equip- 
ment and tipple plants. The coal is discharged from the weigh hopper to the 
screen having the smallest openings, then to sncccssive screens having iocreas- 
ingly larger openings. The first screetl, having 1%-inch holes, makes 1%- 
inch screenings, which are either discharged directly to the railroad car and 
shipped as  such, or conveyed to the re-screener to be separated into the small 
prepared sizes. The remaining coal passes to the ?-inch screen, which makes 
coal 2 hy 1% inches; then to the 3-inch screen, which produces coal 3 hy  2 
inches, from which it passes to the 6-inch screen (fig. 33), which makes coal 
6 by 3 inches. The coal that passes over this screen is called 6-mch lump aud 



is in size 6 inches or larger. The photograph shows these screens one below 
the other. set at a slope to facilitate the movement of the coal, which is accel- 
erated by a vibratory motion. These are usually referred to as "shaker 
screens". Coal 3 by 2 inches, 6 by 3 inches, and lump, pass from the screen 
to the picking tables (fig. 31), at  which me11 are emplo?ed to pick out of the 
moving coal such foreign matter as the miner failed to remove when he loaded 
the coal into the pit can in the mine. 

The coal 2 by 1% inches, or 2 by 1% inches, depending on the size 
adopted in preparation, passes from the screen to the loading conveyor, but 

Fm. 31. Picking tables at which men are stationed to pick out forkign matter from the 
moving coal. This stage ir intermediate between grading and loading on railway 
cars. (This applies only to coal over two inches in diameter.) 

is not hand picked. Screenings go direct to the railway car, for it is not 
necessary or feasible to pick these small sizes. I f  certain sizes are to be 
eliminated such screen plates are blanketed over. I n  this connection one of 
the recent developments in tipple design is a cross conveyor that allows dif- 
ferent sizes to be put back together again. 

Buyers of a definite size of coal demand that it reach them with a mini- 
mum anlount of breakage. This requires careiul handling and additional 
equipment in the tipple, particularly in the loading of sizes over two inches. 
When the coal is broken down in the mine hy the explosives some of the 
pieces become shattered or are cracked so that they fall apart in passing over 
the screen. Such broken coal passes through the screen to the next smaller 
size, but to make sure that all of it is removed the 6-, 3-, and 2-inch main . 



FIG. 35. Adjustable loading conveyors that carry the coal from the picking tables 
to the railway cars. 

FIG. 36. A battery of screens for separation of small coal into prepared sizes. The 
screens are given a rapid vibratory motion, and they discharge directly to a convey( 
belt. The  coal that goes thtough the screens is conducted to otherscreens where 
still smaller sire is made. 
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screens are provided with supplemental screens and in effect these sizes are 
double-screened. After the coal leaves the screens and the picking table it 
passes to a moving conveyor (fig. 3 5 )  for loading in railway cars. The end 
of this conveyor, which reaches the car, is so arranged that it may be readily 
raised or lowered and the coal is placed without falling as the car is gradu- 
ally moved while being filled. 

PREPARATION O F  SXALL SIZES 

Small coal, or screenings, is following the same market trend as mine 
run, and such coal is separated by a battery of screens (fig. 36) into small 
prepared sizes as shown by items 4, 5 ,  and 6 of Table 11, just as coal over 
two inches is separated into large sizes. 

'The preparation of these small sizes began in Williamson County. The 
first mine plants and methods were crude, as compared with present practise, 
but they were quite advanced for that time. Williamson County operators early 
adopted the coal washing process for  the purpose of lowering the ash content 
by reducing the foreign matter in screenings. I t  so happened that in the wash- 
ing process adopted the coal was first separated into sizes as items 4, 5, 6, and 
7 (Table l l) ,  and each size was washed separately. Having separated the 
coal the mine operator did not entail the expense of reassembling the sizes but 
sold them separately, giving each a distinctive trade name, as Nos. 2, 3, 4, and 
5. I n  that day, 3 by 2 inch coel was called No. 1 nut, as the leader of the 
numerical order, but was not washed. The washed sizes were then known as 
Carterville washed coal, from the original shipping point, and became very 
popular, not because of their uniformity but on account of being washed. 

I n  1904, production began in Franklin County from the same No. 6 coal 
seam mined in Williamson County, and soon the same preparation was made 
by separating the screenings but without washing. I t  became apparent that 
the value was due to the sizing rather than the washing of the coal and lead- 
ership in the making of these sizes passed from Williamson to Franklin 
County. 

The localities now leading in production of the small prepared sizes are 
the counties of Franklin, Saline, Williamson and Madison. Coal washing has 
declined, but the demand for  the unwashed small preparation is growing rap- 
idly. Experience has shown that its value lies in uniformity of size and that 
it is more satisfactory to keep the coal clean by careful mining than t o  wash 
out the dirt. 

As a result of the preparation of these small sizes, carbon, J.S inch and 
less in size, has little value now as a stoker or hand-fired furnace fuel. It has, 
however, a special market with certain industries that burn coal in the form 
of powder for it requires but a minimum amount of grinding. This market 



is growing because of the increasing use of pulverized coal as a steam-making 
fue!. 

Formerly coal-washing plants were common at mine shafts, especially at 
those working the No. 6 coal seam. Washing was carried on most extensively 
in Williamson, hIadison, and Macoupin counties; in the first county the 
practice has declined to a marked extent, hut in the last two it is still con- 
tinucd on much its former scale (fig. 37). 

In  the Third Vein (LaSalle) District, where the longwall method of min- 
ing is employed. the semi is undercut by hand-pick in the fireclay below the 

FIG. 37. A coal mine tipple and washerg a t  Stauntan, Illinois. T h e  washer). is 
located to the left of the tipple. 

coal. This is clone to remove the support from below the coal in order that 
the pressure from above will break it down. As a result. a considerable quan- 
tity of fireclay hecomes mixcd with the fine coal, and this fine coal must be 
washed to make it salahlc. I t  is sold generally in the form of 1%-inch screen- 
ings. This method was also practised ill the Wilmington District though min- 
ing has heen discontinued in that area. The production of fine coal, however, 
is not large, because the amount of breakage in this system of mining is small. 
and only a limited proportion of the output requires treatment. Some coal 
was washed in the Grape Creck District to remove dirt due to unfavsrahle 
roof conditions. Coal washing has heen confined entirely to the product 
from seams Nos. 2, 6, and 7. 



Prior to the time the small prepared sizes were made by the dry process 
these washed sizes commanded a market because they were washed and not 
because of preparation, or sizing. When it was realized that the increased 
value was duc to sizing instead of washing the washed product could not con-  
pete with the dry prepared coal, except in districts employing the longwall 
method of mining, because o i  the overhead expense, the cost of maintenance 
of the plant, and the loss of fine coal. One of the special difficulties met with 
in marketing washed coal is that in cold weather it freezes as it is loaded and 
makes unloading difficult and expensive. 

XARKETIXG O F  PREPARED COAL 

It is apparent that with a demand for nine sizes the coal producer must 
scek the users of the difl'erent sizes. This involves a higher cost of selling, 
and the preparation of the sizes requires more expensive equipment than if 
all customers were satisfied with mine run. 

Although for a time operators placed some emphasis in their sales depart- 
ments on selling a combination of prepared sizes, it has worked out that users 
of coal generally prefer only one of these sizes. Only occasionally do the 
larger operators receive orders for  mixed sizes, or mine run, other than for  
railroad fuel. 

SMALL-SIZE COAL .4S STOKER FUEL 

A41though the market fo r  small prepared sizes is growing, their value. 
especially for stoker fuel, is not well understood. The reason is in part his- 
toricai. When mechanical stoker furnaces mere first introduced the ouly fuel 
that could be used mas screenings, available a t  a low price. A t  that time the 
advantage of a stoker-fired furnace over the hand-fired furnace a s  an econom- 
ical and convenient investment was not sufficiently appreciated to justify the 
higher cost of installation. The  difference in the price of coal used in the 
stoker-fired furnace as compared to that used in the hand-fired furnace was, 
however. readily apparent, and this stin~ulated the installation of stokers. The  
original low price 110 longer prevails and the small prepared sizes are t a k i n ~  
the place o f  screenings as a more economicd fuel. 

At  the present time for points in Iowa, Minnesota. and Wisconsin the 
ireight rates fo r  coal 2 inches and less in size are 17 to 36 cents per ton below 
the rates for  larger coal. This rate system has become known as a "screen- 
ings rate" and fo r  this reason users' attention has been centered on screenings. 
They have not always realized that these rates also apply to  shipments of 
small prepared sizes of coal. 
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RESEARCH I N  THE USE O F  SXALL SIZES 

One of the difficulties in understanding the superiority of small prepared 
sizes over screenings has been the fact that the B. t. u. of small prepared coal 
is only from 2 to 4 per cent greater than that of screenings. I t  is quite nat- 
ural that, in the absence of more comprehensive data, the B. t. u. was forrn- 
erly considered the chief basis for comparison. (See pp. 92, 97-98.) 

However, the problem has been studied by various coal consumers in 
research experiments on steam production in chain-grate stokers1 with results 

AVERAGE SIZE OF COAL I N  INCHES 

FIG. 38a. Curve showing the behavior of coal screenings in efficiency of steam p r d u c -  
tion. (After Abbott, W. L., Some characteristics of coal as affecting performance 
with steam boilers : Journal Western Society of Engineers, vol. 11, 1906.) 

that have prompted a growing demand for the small prepared coal. Figures 
38a and 38h are based on some sixty tests of 1%-inch screenings, made under 
the same conditions. The screenings were fed t o  the chain-grate stoker hop- 
per from an overhead bunker. As shown, horsepower and efficiency of com- 
bustion were influenced by the size of the coal. 

lAbbott W. I. Some characteristics of coal as affeoting performance with steam 
boilers: .To";. west&. Soc. Enpineers, vol. 11. P. 531 ff . .  1906. 



The screenings used in these tests all analyzed about the same, the B. t. u. 
not varying more than 3 per cent. The differences in performance, on the 
basis of efficiency, ranged up to 70 per cent, and capacity differences ranged 
up to 400 per cent. Some of the highest B. t. u. coal gave poor results, and 
some of the lowest B. t. u. coal gave excellent results. These screenings 
were all from one locality, and the tests did not really consist of trial of dif- 
ferent coals, but rather were continued tests of the same coal. Differences in 
performance were due principally to the degree of bunker separation. 
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AVERAGE SIZE O F  COAL I N  IKCEES 

Fm. 38b. Curve showing the behavior of coal screenings in capacity in steam production. 
(After Abbott, W. L., Some characteristics of coal as affecting performance with 
steam boilers : Journal Western Society of Engineers, vol. 11, 1906.) 

REASOKS FOR THE RANGE I K  PERFORMANCE O F  SMALL SIZES 

The diagrams show that when the coal used was of small diameter, or 
contained a large quantity of "duff or  of very small pieces, performance was 
poor; as larger coal was used the performance became better until the average 
diameter was 0.29 inch and this gave the best result. With slightly larger coal 
the performance dropped, to rise again as the coal became still larger. 
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The chief reason for the range in performance is the difference in the 
condition of the fuel bed. When fine coal predominates the fuel bed is too 
dense, and the result is that air does not penetrate properly, causing the coal 
t o  burn slowly and produce less heat. After the volatile matter had been 
driven off the coal tends to cake and become coke. The coke forms in masses 
which burn through in places and allow excess air to flow through the fuel 
bed. 

PER CENT OF OVEPSIZE PIECES 

FIG. 39. Relation between over-size of coal in screenings and ash-pit loss of un-burned 
coal as determined by tests with chain-grate stoker. (After Duennes, F. C., Fuel 
preparation for chain-grate stokers : Power, "01. 62, No. 21, 1925.) 

When the large size of coal predominates in thc screenings the fuel bed 
i s  too porous and allows excess air to flow through. The air supply may be so 
excessive at  the front of the grate as  to prevent temperatures high enough to 
ignite the coal. This so reduces the capacity that steam pressure falls and the 
plant may not be able to carry the load. 



I i  an ideal mixture of sizes could be obtained, the value of screenings as 
a fuel would be relatively high, but uniformity of mixture with proper pro- 
portion of suitable sizes cannot be obtained. Even if uniformity of mixture 
could be assured at the mine, it would be destroyed by separation in bunkers 
and bins. 

An illustration of how separatiou occurs may be taken from a plant at 
which screenings were unloaded through windows onto the floor in front of 
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AVERAGE SIZE OF M A L  I N  INCEES 

FIG. 40a. Curves showing comparison of the behavior of screenings and small prepared 
sizes of coal in efficiency of cornbusion. The dotted line is transferred from figure 
38% the full line is added by the author from his studies. 

the boiler. The large pieces rolled down in front and were the first fed to the 
hopper. Later as the pile was reduced the small sizes were used. There was 
serious trouble and it was always difficult to hold steam pressure. The head 
fireman in explaining his trouble said, "These large pieces are so liard they 
will not burn, and the fine stuff lies like sand." He obtained best results of 
course when there was a good mixture of sizes. 
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Another factor in the performance of screenings, especially with chain- 
grate stokers, is the loss of fuel with the ashes as they go over the end of the 
grate. The larger pieces oi coal do not burn as fast as the smaller, with the 

AVERAGE SIZE OF COAL I N  INCIIES 

FIG. 40b. Curves showing comparison of the behavior oi screenings and small prepared 
sizes of coal and capacity of steam production. The dotted line is trailsierred from 
figure 38b, the full line is added by the author from his studies. 

result that they arrive at the end c~f the grate as pieces of coke and are 
discharged with the ashes. Figure 39? gives the results of a recent test 

ZDuennes, F. C., Fuel preparation for chain-grate stokers: Power, uol. 62 .  No. 21, 
TI. 788, 1925. 



made to determine this loss as influenced by the quantity of over-size pleces 
of coal. For example, note screenings containing 40 per cent of sizes over 
1% inches. Following up from 40 at the bottom of the diagram to the curve 
"pieces over 1% inches", then to the right, i t  will be seen that there is a fuel 
loss of 6.5 per cent. This diagram shows that as over-size of coal decreases 
so does the ash-pit loss. Chain grates could be so operated, of course, that 
these larger pieces would be cotnpletely burned, but to do  so would require 
running short fires, and the excess air entering the furnace through the back 
end of the grate would cause greater loss from this source than the gain due 
to completely burning the coal. If the pieces of coal were the same size they 
would all burn at  a uniform rate, and so arrive at the end of the grate uni- 
formly consumed. 

COALP.4RATIVE PERFORXANCE OF SCREENINGS AND SMALL PREPARED SIZES 

Figures 40a and 40b show the comparative performances of screenings 
and small prepared sizes of coal with reference to efficieucy of co~nbustion 
and capacity secured in steam production. 

From the standpoint of fuel economy the small prepared sizes of coal are 
not subject to the variable characteristics of screenings. They afford a fuel 
hed sufficiently porous to iosure proper air penetration, and \vhen the fire- 
thickness is suited to the size of coal excess air is avoided. The fuel bed is 
in condition to take sufikient air for good combustion, but not so much air as  
to cause loss of heat. The small sizes not only bnm uniformly and freely, but 
with the same strength of draf t  they burn much faster than do screenings. I t  
is f o r  these reasons that the uniform preparatiou gives a more satisfactory 
performance than screenings. 



CHAPTER VII-ANALYSES OF COAL 

From peat beds of enormous extent and great thickness which existed in 
the Illinois coal basin during Pennsylvanian times have come our present 
coal beds. These peat beds were made up  of partly decomposed portions of 
trees and undergrowth which grew in luxuriant profusion in the forest 
swamps of the period. The change from peat to coal is believed t o  be due to 
pressure of overriding sediments beneath which the peat became buried, to 
other earth pressures, which in parts of the coal basin produced folding and 
faulting of the rodrs, and to a less degree to heat from the interior of the 
earth. As  these influences made themselves felt the peat was gradually 
changed to lignite, then t o  sub-bituminous coal, and finally into bituminous 
coal within which rank it  is now classified. 

The physical components of bituminous coal are readily discernible. 
Within any piece of Illinois coal one can generally recognize three differently 
appearing layers or bands. These are the bright or glance coal, the dull coal, 
and the mineral charcoal, the last having the characteristic appearance which 
suggests its name. The glance coal is composed of woody material which 
was incorporated into the peat swamp, and the dull coal is composed of var- 
ious sorts of plant materials, crushed wood fragments, pollen, resin, seed cases 
and other more resistant parts of plants. Some doubt exists as to the origin 
of the mineral charcoal. I t  is thought by some investigators actually to repre- 
sent charcoal resulting from forest fires, by others i t  is regarded as the effect 
of oxidation of the surface of the peat during periods of exposure. I t  is pos- 
sible that more than one cause was operative in its formation. 

COAL ANALYSES 

Curiously enough, although chemical analysis of coal is a matter of great 
interest, i t  has not until recently occupied much of the attention of chemists, 
and even yet very little is known about the chemical nature of the substances 
occurring in coal. 

PROXIMATE ANALYSES 

What then are the coal analyses which are so commonly presented as 
evidence of the character of coal? Those known as proximate analyses 
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have been worked out by the industrial chemist and industrial user of coal 
to reveal' the behavior of the coal in combustion. The commercial user i s  
interested in the proportion of non-combustible and combustile ingredients 
in coal. The most important non-combustible substances are moisture and 
ash, and the relative proportion of each is of interest. T h e  combustible por- 
tion consists of volatile matter, which may become smoke producing, and fixed 
carbon which is not smoke producing. There is also interest in regard to the 
actual heating value of the coal. I n  English speaking countries the calorific 
value is generally given in terms of British thermal units, commonly ahbre- 
viated to B. t. u.--one B. t. u. being the heat required to raise the temperature 
of one pound of water one degree Fahrenheit. 

A proximate analysis of a sample of coal, therefore, states the amount 
of ash, moisture, volatile matter, fixed carbon, and B. t. u. The amount of 
sulphur present is also commonly included. 

METHODS USED I N  OBTAINING THE CHEMICAL DATA ON ILLINOIS COAL 

Xlany proximate analyses have been made of Illinois coal from samples 
carefully collected according to standard practise from the face of the coal 
seam. In no case were the samples taken from cars. A total of 858 samples 
were collected from 242 mines, analyzed, and the results assembled in the 
forms shown in Tables 13 and 14. The analytical work was done in part by  
the United States Bureau of Mines and in part by the Department of Tndus-~ 
trial Chemistry of the University of Illinois. 

MOISTURE I N  COAL 

By referring to Tables 13 and 14, pages 99-107, information may be ob- 
taincd as to the various substances in the coal, the former table giving the data 
by counties and the latter by trade districts. The moisture content shown in 
thesc tables is that moisture which is released by the coal when heated under 
specified conditions for one hour at 221° Fahrenheit (105' Centigrade). I t  
is well to bear in mind that the data given are for samples obtained from 
the face of the coal seam in the mine, and that the moisture content  of^ 
coal in the seam is fairly uniform for a considerable area, and for as much 
as a county. Changes in moisture content during shipment cause much con-~ 
fusion, trouble and controversy, because it is not always understood that cilal 
is purchased as loaded and weighed at the mine. Where domestic users are 
buying coal after i t  has been for some time on cars or in dealers' yards, pur- 
chases in hot, dry weather have the advantage of being better from the stand- 
point of lower moisture content and higher B. t. u. per ton than purchases in 
cold, wet weather, these advantages being in addition to the usual lower sunl- 
mer price. 
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ASH 

Ash in coal as loaded for shipment is a variable quantity. I t  is the one 
ingredient of coal represented in the proximate analysis over which the min- 
ing companies exercise control. The possible ash substance which appears in 
the coal shipment is derived from three sources: (1)  from the coal substance 
itself; (2 )  from impurities in the coal seam; and (3)  as dirt and rock from 
roof or floor which may become mixed with the coal in process of mining. 

Ash of the first variety is the inherent ash which represents the ash in 
the woody substances from which the coal is composed. Over the quantity o i  
this ash the producer has no coutrol. The quantity of the second and third 

P a  CENT OX ASH IN DRY COAL 

FIG. 41. Relation between the Der cent of ash m dry coal and the efficiexcy 
and horsepower developed during tests. (After Abbott, W. L., Same 
characteristics of coal as affecting performance with steam boilers: 
Journal Western Society of Engineers, vol. 11, 1906.) 

varieties of ash are under his control, for by care in mining and preparation 
the amount of this ash shipped in the coal may be kept at a minimum. The 
importance of careful preparation and the resulting reduction in the ash con- 
tent of the prepared coal rests partly on the fact that carefully prepared coal 
has higher heat value than poorly prepared coal, because of the greater pro- 
portion of heat producing material in the shipmeut. 

The analyses which show the composition of coal on a dry basis (Table 
No. 13, pps. 99-104, condition 2, see any county) show the ash content on a 



better comparative basis than do analyses in which moisture is included (con- 
dition 1 of same tahle). This is because in its combustion coal loses moisture 
by evaporation, leaving coal and ash, and the proportion of ash in the dry 
coal determines the amount of heat to be expected in combustion. For ex- 
ample moisture and ash are each 10 per cent, this moisture is expelled by 
the heat of the fire; therefore the ash that interferes with combustion instead 
of 10 per cent is 11 per cent of the coal burned. If moisture is 15 per cent 
and ash is still 10 per cent, then the ash that interferes with combustion is 
12 per cent. The  use of the dry coal analysis as a means of comparing the 
relative proportions of ash and coal substances is the only instance of its 
legitimate and useful application. Figure 41 shows the relation between the 

FIG. 42. Relation between the sulphur content of coal and the fusion tempera- 
ture of the ah. (After Langtry, W. D., The fusion temperature of coal: 
Power, val. 67. g. 192, 1928.) 

per cent of ash in dry coal and the efficiency and horsepower obtained in 
combustion. 

The melting temperature of ash varies for different coals, but on the 
whole the melting temperature of ash of Illinois coal occupies a relatively lorn 
position with respect to that of coal of other fields. 

To the commercial consumer sulphur has long been thought of import- 
ance in its effect upon the melting point of ash, it being thought that the high- 
sulphur coals are commonly those the ash of which has a tendency to melt and 
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clinker in the fire. However, high-sulphur coal may or may not be accom- 
panied by ash with a low fusion point, and not all easily fusible ash is found 
in high-sulphur coal. I n  tests of coal having a sulphur content of less than 
one per cent Langtry' found a range in the fusion temperature of from 
19W0 to above 2750' Fahrenheit, while ash from coal having 4.3 per cent 
sulphur had a fusion temperature of 2400". These tests, therefore, show 
that the amount of sulphur can not be taken as  an indication of clinkering 
tendency. (See fig. 42.) 

VOLATILE MATTER AND FIXED CARBON 

The volatile matter shown in the proximate analyses (Tables 13 and 14) 
cousists of those gases which are driven off when the coal is heated to a 
temperature of approximately 1742" Fahrenheit (950° Centigrade) less 
the moisture. The residue, less the ash, is called fixed carbon. The true pro- 
portions of volatile matter and fixed carbon are shown only in a moisture- and 
ash-free analysis (condition 3 of Table 13).  If condition 1 of Table 13 were 
alone considered, that is moist commercial coal as loaded, weighed and billed 
at  the mine, two lots of coal having apparently the same relative amount of 
volatile matter and fixed carbon may have total amounts that are different due 
to difference in moisture and ash content. 

So far as heat value is concerned volatile matter may have as high or a 
higher heat value than the fixed carbon, and in large industrial furnaces one 
should be as efficiently burned as another. Small domestic and same other 
furnaces do not utilize the volatile material so completcly and as a result 
smoke is produced. 

SULPHUR 

Sulphur occurs in coal as organic sulphur which was originally part of 
the plant material, and also in mineral form of secondary origin. I n  mineral 
form it is present chiefly as iron pyrites in nodules, bauds. and as thin ver- 
tical seams in the fine joints of the coal. Some sulphur is also present in the 
mineral gypsum which occupies thiu vertical seams in the coal. This mineral 
and calcite form the thin white flaky substance commonly seen on a coal face 
when freshly broken. Sulphur, particularly from iron pyrites, is responsihle 
for the sharp pungent disagreeable gas that occasionally escapes from a domes- 
tic heating plant, especially when hot clinkers are pulled from the fire. 

Sulphur is a factor in gas manufacture, as i t  must be removed from the 
gas by purification before delivery to the consumer through the distributing 
system. This has led to the use of lowsulphur coal, and as eastern gas plants 

'LangtrY, W. D., The fusion temgerature of coal ash: Power, p. 192, val. 67, 1928. 
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Coal contalnlng Coal containing 
less than 1 per less than 1.25 
cent sulphur. per cent sulphur. 

FIG. 43. Map showing location of low-sulphur coal in the Franklin-Williamson and Big Muddy dis- 
tricts. The Big Muddy District in Jackson County has been worked out. (Cady, G. H., 
Low Sulphui Coal in Illinois: Illinois Geological Survey Bulletin 38, fig. 58, p. 432, 
1922.) 
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could easily obtain such coal supplied from comparatively nearby sources, 
there developed a practise in gas-plant design based on the use of low-sulphur 
coal. Capacity of purifying equipment considered necessary for a gas plant 
was based 011 the use of such coal. These plant designs were adopted as gas 
manufacture moved westward, with the result that in many small city or town 
gas plants i t  is often necessary to use eastern coal ; not that the best Illinois 
coal would not be more economical fuel, but because of limited purifying 
capacity. 

The effect of sulphur on the fusion temperature of ash is discussed on 
pages 89-90. Sulphur as an article of commerce has many uses and its recov- 
ery as  a salable by-product from gas manufacture is a recent development. 

Although in general the amount of sulphur in Illinois coal is in excess 
of 1.5 per cent, there are two areas in southern Illinois, as shown in figure 43, 
wherein the amount of sulphur is less than 1.25 per cent. I n  part of the 
areas, as shown by the map, the coal contains less than 1 per ceut sulphur. 
In  the smaller area, that in Jackson County, the coal has been nearly exhausted. 
Coals from other regions, under careful preparation, may have a sulphur 
content of less than 1.5 per cent. The map, however, refers to data collected 
from face samples. 

A small area of coal No. 5 northwest of Galatia in northwestern Saline 
County is probably underlain by coal having less than 1.0 pcr cent of sulphur. 
The location of the area is known only from drilling as no shafts are oper- 
ated. Surrounding this area of low sulphur coal is a larger area in which 
the sulphur content is prevailingly less than 2.0 per cent, but the outline of 
this area is likewise very imperfectly known. 

HEATING VALUE (B. t. u.) 

Inasmuch as coal from different sources may vary in the amount of heat 
which it can produce. it is very important to adopt a standard measure of 
heat value. B. t. u. is an abbreviation of British thermal unit, and as here 
used (Tables 13, 14, 15, aud 16) applies to the heat value of one pound of 
coal, one B. t. u. being the amount of heat required t o  raise the temperature 
of one pound of water one degree Fahrenheit. 

Coal as  bought, sold, and supplied to the furnace has a natural moisture 
content and the only B. t. u. value that should apply in the transaction is that 
of the moist commercial coal (condition 1 of Tables 13, 15 and 16). Unfortu- 
nately the use of the B. t. u. value on a dry basis has also become quite gen- 
eral. This use has led to confusion and has been the means by which buyers 
not familiar with coal analyses have often been misinformed as to coal values. 

IMPORTAXCE OF ACCURATE R.  T. U. DETER%IINATIONS 

I t  is sometimes thought that two to four per cent variation in B. t .  u. 
tests is of little importance, so it is well to realize the effect of such differences 
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as expressed in money. The  effect of a four per cent difference on the value 
of the coal is as  follows: 

1. Assume coal $2.50 at mine, with freight $3.55 per ton-cost at desti- 
nation will be $6.05. l:our per cent of this sum is 24.20 cents per 
ton; on 10,000 tons of coal it will amount to $2,420.60. 

2. Assume screenings $1.75 at  mine, with freight $3.35--cost at  desti- 
nation will be $5.30. Four per cent is 21.20 cents per ton; on 
10,000 tons, it will amount to $2,120.00. 

3. O n  the $1.95 freight rate, coal a t  $2.50 at  the mine will cost $4.45 at  
destination. Four per cent is 17.80 cents per ton; on 10,000 tons, 
it will amount to $1,780.00. 

4. Screenings on $1.95 freight rate, a t  $1.75 at the mine, will cost $3.70 
at destination. Four per cent is 14.80 cents per ton; on 10,000 
tons, i t  will amount to $1,480.00. 

A two per cent variation will affect the value of a coal one-half the above 
amounts. No large user of coal can afford to ignore differences even as small 
as two per cent of the B. t. u,  value. I t  is important therefore that such 
determinations be made with the standard of accuracy of the best laboratories. 
According to the Report of Committee D-5 on Coal and Coke, American 
Society fo r  Testing Materials, the perniissihle difference in calorific value 
of tests in one laboratory is 0.3 per cent and of different laboratories is 0.5 
per cent on the same sample of coal. 

DETERXINING FUEL VALUES 

The B. t. u. content is only one of several factors to be considered in the 
purchase of coal. Another factor is the size of the pieces of coal. The effect 
of difference in size of coal upon its efficiency as a fuel is given atteution in 
Chapter VI. 

Another factor is the effect of moisture and ash contcnt on the combus- 
tion of coal in the furnace. For example, in the case of two coals of the same 
heat value, the one containing the most moisture has less available heat be- 
cause of the heat consumed in evaporating the excess moisture. Likewise, 
coal with excessive ash gives less heat because of the greater interference with 
combusion. Therefore, in comparing one coal with another, the commercial 
B. t. 11. may be subject to correction to compensate for excess moisturc and 
ash." 

In  steam boiler practise about 1256 B. t .  u. arc required in heating one 
pound of moisture to 212 degrees, evaporating it. and superheating the result- 
ing steam to chimney temperature. Thus the heat required to remove the ex- 
cess moisture which one coal contains compared with another is 1256 times the 
excess moisture for each 100 pounds of coal. 

'Bernent, A,. Effective B. t. u. and cost determined value of coal: Power, P. 448. 
September 18, 1993. 



A t  the St. Louis Exposition tests of coal were conducted by the Technol- 
ogic Branch of the United States Geological Survey (later Bureau of Mines) 
by burning coal under a boiler on a hand-fired grate. These tests showed that 
for each one per cent additional dry ash, the effective heat value oi the coal as 
burned in the furnace was reduced by one and one-half per cent. 

Tests with a chain-grate stoker,' as shown in figure 41, page 88, gave, 
through the usual range of dry ash found in commercial coal, a reduction in 
value of the fuel of one per cent for each one per cent additional a s h  

Table No. 12 shows the application of these corrections, using for ash 
the one per cent correction. 

TABLE 12.-Comparison of e j e c t i v e  frcel value of two coals 
G2AI.S 

A B 
1. Moisture ............................................ 8.90 11.97 
2 Excess moisture ......................... .. .......... 3.07 

Ash in dry coal. .  .................................... 9.46 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Excess ash in dry coal. .  

B.t.u. by laboratory test. .  ............................ ,11936 
B.t.u. loss due to excess moisture 

(Item 2, 1256 times ,0307). ...................... 
B.t.u. loss due to excess ash 

. . . . . . . . . . . . . . . . . . . . . . .  (Item 4, 10880 times ,0251) 
B.t.u. loss (sum of Items 6 and 7 ) .  .................... 
B.t.u. effective (Item 5 less Item 8 ) .  .................. ,11936 
Relative value of A and B (10569 divided by 11936, 

Item 9) .......................................... 1.00 
Mine price assumed for coal A ....................... $2.50 
Mine mice derived far coal B ........................ 
Coal B at destination should not have a price greater than 88 per cent of coal A. 

Along with the proximate analysis there has developed another form of 
analysis known as the ultimate analysis which expresses the constitution of 
the combustible portion of the coal in terms of oxygen, hydrogen, carbon, 
nitrogen and sulphur (Table No. 15) .  This analysis provides the chemist 
and user of coal with somewhat more detailed information in regard to the 
combustible portion of the coal than does the proximate analysis. 

For instance the amount of oxygen in the ultimate analysis enables one 
to tell how much of the volatile matter shown in the proximate analysis is 
moisture and hence not heat producing. All of this oxygen is regarded as 
being in combination with hydrogen as water of composition, in the ratios by 
weight of 8 to 1. The remaining hydrogen is known as free or available 
hydrogen since it is available to the oxygen of the draft  for combustion. This 

*Abbott, W. 5.. Some characteristics of ooal as affecting Derformance with at- 
boilers: Journal Western Society of Engineers, vol. 11, D. 534, 1906. 
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combustion of available hydrogen and oxygen supplied by the draft produces 
heat and water. Water so formed is called "water of combustion". 

Knowing the ultimate composition of coal it is possible to estimate the 
amount of air necessary for its complete combustion, carbon, available hydro- 
gen and sulphur being the substances the oxidation or burning of which re- 
quires air. I t  is evident that in calculating the amount of air necessary for 
the combustionof hydrogen, the amount of available hydrogen as shown in 
Table No. 16 is the value to be used rather than total hydrogen given in Table 
No. 15. The amount of oxygen necessary for this reaction is 8 times by 
weight the amount of available hydrogen. 

COMBUSTIBLE AND NONCOblBUSTIBLE INGREDIENTS 

The combustible ingredients are those which upon combining with the 
oxygen of the draft  produce heat and are driven off as gases. These are car- 
bon. sulphur and available hydrogen. Water of composition and nitrogen are 
driven off as gases by the heat of combustion but are not themselves combusti- 
ble. The moisture of commercial coal is also driven off by heat of combus- 
tion and is noncombustible. Ash is the noncombustible portion which remains 
when the coal is completely oxidized or burned. Table No. 15 is so arranged as 
t o  show the combustible and noncombustible components of coal. The non- 
combustible elements are grouped together as the first four terms of the analy- 
sis; the three combustible elements follow; leaving for the last the calorific or 
B. t. 11. value. 

The relations may be expressed as follows: 

Carbon 
.4vailable Hydrogen equals combustible 

Sulphur 
Water of cornpsition 

Combustible plus 1 equals moisture- and 
\ ash-free coal 

Moisture- and ash-free coal plus ash equals dry coal 
Dry coal plus moisture equals commercial coal 

CONSTANT AND VARIABLE ELEMENTS I N  COAL 

Inspection of Tables 15 and 16 show that there are variations in all items. 
No two analyses are alike. Yet the amount of variation is quite different 
among the several items and it is known that variations in the coal and in 
mining conditions cause greater variations in the amount of certain ingred: 
ients than it does in others. In other words. there are certain elements which 
have a fairly characteristic value over considerable areas. provided the vari- 



FIG. 44. Map of coal mining districts showing average B. t. u. 
values of the coal seams. 
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able elements are eliminated. The following table shows the constant and 
variable constituents in coal: 

Coiistont elemewts and Variable eloneats  nnd 
combination combiuotion 

Carbon 
Hydrogen Sulphur 
Water of composition Ash 
Nitrogen 
Moisture 

As moisture commonly changes during coal shipment, either decreasing 
mr increasing depending upon the weather, it is common to consider moisture 
a variable. The moisture conteot of face samples is, however, as coustant 
for local regions as  other items in the analysis. 

The  ultimate analyses include also a statement of calorific or heating 
value. As the values shown are the same as those given in the tables of 
proximate analyses and as these latter tables include additional county values 
the discussion of these values has been included in the discussiou of the 
proximate analyses. 

STANDARD CALORIFIC VALUES-ASH- AND MOISTURE-FREE 
COAL ARD U N I T  COAL 

The B. t. u. value of coal is deteroiined by the combustible elements in 
the volatile matter and fixed carbon, namely, carbon, hydrogen and sulphur. 
As the content of carbon and hydrogen remains about constant in a general 
region, the greatest source of irregularity is the sulphur, the amount of which 
varies considerably within thc same seam. If the sulphur did not vary but 
was a constant as are hydrogeu and carbon, it is apparent that B. t. u. value 
of coal would vary only in response to variatioos in the ash and moisture. 
The ash- and moisture-free B. t. u. value would therefore be a very exact value 
for  each coal in local regions such as counties. All B. t. u. determioations of 
coal from the same bed in the same county calculated to an ash- and moisture- 
free basis should closely approximate one another. I t  is largely hecause of 
variations in the amount of sulphur that there are variations in the ash- and 
moisture-free B. t .  u. values within local areas. However, i t  is believed that 
county B. t. u. values on an ash- and nloisture-free basis for each seam proh- 
ably come nearer t o  representing the actual calorific value of the coal than 
do the values of commercial coal, and average county values based upon such 
determinations furnish a means of judging the relative accuracy of individual 
analyses. The ash- and moisture-free B. t. u. value is often called "Pure coal". 

If a basic value of greater accuracy in comparison is desired the county 
average nnit coal values may be used. This B. t. u. value is the calorific value 

'Pam, S. W. Chemical s tudy  of Illinois Coal: nlinais Cml Xining Investigations 
Bull. 3. P. 5 2 .  1918. 
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of the coal as mined, corrected for moisture, mineral matter, and sulphur. 
I t  is regarded as the most accurate expression that has been devised for the 
heat value of the pure coal substances. (Item 4 in tables of analyses.) 

B. T. U. VALUE OF CARBON, HYDROGEN, AND SULPHUR 

The 8. t. u. value of the combustible'elements given as the last item in 
each analysis included in Table 16 is calculated from the known calorific value 
of carbon, hydrogen, and sulphur. I t  is not like other heat values determined 
by actual experimentation but is mathematically derived. The values are of 
interest only as providing a basis for  comparing the theoretical calorific value 
of the combustible elements in coal. These theoretical values are lower than 
are the values which are obtained by calculating the derived calorific value of 
moist comn~ercial coal to a noncombustible-free basis. 

Figure 44 shows the average B. t. u. value of Illinois coal on an "as 
received" basis for the mining districts of the State. When heat values are 
m a k d  on a "pure coal" basis sharper distinctions can be made in the heat 
values of the coal produced in the various districts. Mapping is still more 
refined when done on the basis of "unit coal" values, so that it is commonly 
possible to differentiate the coal mined in contiguous counties on the basis 
of the "pure coal," and even more satisfactorily on the basis of "unit coal" 
values. 

Although proximate and ultimate analyses are useful as a basis for esti- 
mating the value of a coal under ordinary conditions of use, that is as a raw 
fuel, it is believed that in the not fa r  distant future manufactured fuels will. 
be made from coal which in their burning will utilize much more of the fuel 
value of coal than is possible in burning raw coal. 
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TABLE 13.-Countyat:erages of prozimate walyses of Illinois coda 

1. Moist Commercial Coal as loaded, weighed and billed a t  mine. 
2. Moisture-free or Dry Coal. 
3. Moisture- and Ash-free Coal. 
4. Moisture- Ash- and Sul~hur-free Coal or Unit Coal exoressed in B. t, u.'s 

Condi- Moisture Ash Fixed Sulphur B. t. u. 
'OUnb' 1 e 1 t i  1 1 1 Matter 1 Carbon 1 1 

Bond ........ 6 1 11.92 10.73 35.15 42.20 3.39 10.796 
(one mine) 

Bureau . . . . . . 2 
(three mines) 

Christian . . . . I? 
(one mine) 

Christian . . . . 2? 
(one mine) 

Christian . . . . 6 
(four mines) 

Clinton . . . . . . 6 
(six mines) 

Franklin . . . . . 6 
(twenty-two mines) 

Fulton ....... 1 
(one mine) 

Fulton . . . . . . .  5 
(thirteen mines) 



100 ILLINOIS Cod1 

Eagle Valley) 
(two mines) 

Gallatin . . . . . 6 ~ 

(Eagle Val- 
ley only) 
(three mines) 

Greene . . . . . . 4? 
(two mines) 

Gmndy . . . . . . 2 
(three mines) 

Henry ....... 1 
(four mines) 

Jackson . . . . . . 2 
(Murphysboro 
District only) 
(five mines) 

Jackson . . . . . . 6 
(one mine) 

Jefferson . . . . 6 
(one mine) 

Knax . . . . . . . l ?  
(two mines) 

Knax ....... 4 
(one mine) 

LaSalle . . . . . . 2 
(seven mines) 

TABLE 13.-Pro='mate anolyses--co&nued 

Gallatin . . . . . 5 4.85 11.10 35.58 48.47 
(north of 11.67 37.39 50.94 

~~terroga ted  "umber? of em! beds are those which are used locally, but which remain 
to be verified by state-w~de stud~es. 
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TABLE 13.-Proximate a~zalyses-contilzz~ed 

Condi- Moisture Ash Volatile Fixed 1 e 1 t o n  1 1 1 a t e  1 Carbon 1 1 '' 
LaSalle . . . . . 

(one mine) 

LaSalle . . . . .  
(one mine) 

Livingston . . . 
(two mines) 

Logan . . . . . . . 
(two mines) 

Macon . . . . . . 
(two mines) 

Macoupin . . . . 
(eleven mines) 

Madison . . . . . 6 
(seven mines) 

Marion . . . . . . 6 
(three mines) 

Marshall . . . . 2 
(two mines) 

"Marshall . . . 7 
(six mines) 

Inierrogated numbers of coal beds are  those which are used locally, but which remain 
to be verified by state-wide studies. 

* Based on analyses by University of Illinois and/or U. S. Bureau of Mines of face 
samples collected under supervision of State Geological Survey in co-operation with 
Zeigler Coal and Coke Company. 
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TABLE 13.-P1,oxiwza te analyses-continued 

County Cqndi- Ash Volatile Fixed Sulphur B. t. u. 1 N f g ~ r  1 tion 1 1 1 Matter 1 carbon I 1 
McDonough . . 

(two mines) 

McLean . . . . . 
(one mine) 

McLean . . . . 
(one mine) 

Menard . . . . . 
(one mine) 

Mercer . . . . . . 
(four mines) 

Montgomery. . 
(six mines) 

Moultrie . . . 
(one mine) 

Peoria . . . . . . 
(seven mines) 

Perry (east) a 
(two mines) 

Perry (west) a 
(ten mines) 

Randolph . . . . 
(two mines) 

Interrogated numbers of coal beds are those which are used locally, but which remain 
to be verified by state-wide studies. 

a There is a difference in quaIity on the east and west of the Duquoin anticline. 
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TABLE 13.-Proximate analyses-continued 

Coal Condi- Moisture Ash Volatile Fixed Sulphur B. t. u. 1 Number tion 1 1 1 Matter ( Carbon 1 . e - - 1 
Randolph . . . . 6 

(four mines) 

Rock Island . . , 1 
(one mine) 

Saline ....... 5 
(sixteen mines) 

Sangamon . . . . 
(nine mines) 

Sangamon . . . . 
(three mines) 

Schuyler . . . . 
(one; mine) 

Schuyler . . . . 
(one mine) 

Shelby . . . . . . 
(one mine) 

St. Clair . . . . . 
(ten mines) 

Tazewell . . . . 
(two mines) 

Vermilion . . . 
(five mines) 

Interrogated numbers of coal beds are those which a re  used locally, bu t  wliicli remain 
to be verified by state-wide studies. 
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TABLE 1 3 . - P s o ~ i ~ ~ z a t e  atzalvses-concluded 

Vermilion . . . 
(two mines) 

Warren . . . . . 
(two mines) 

Washington. . 
(two mines) 

White . . . . . . . 
(one mine) 

Will . . . . . . . . 
(one mine) 

Williatnson. . . 
(one mine) 

(twenty-eight mines) 2 
3 
4 

Interrogated numbers of coal beds are those which are  used locally, but  whic l~  remain 
to be verified by state-wide studies. 



TABLE 14-AVCI'IMJ~ pron-intale and ultimate valztes oJ coal b y  i m d e  clislricl and sen~iz(J 
(Commercial mine run as loaded, weighed and billed at mine) 

Vola- B. t. u. Mois- 
Districth Coal Mois- Fixed Colnnlercial ture- and Unit 1 No. 1 r e  1 A h  1 2":er 1 Carbon 1 1 Coal 1 Ash-Free 1 Coal 

1. Wilinington . . . . . . . . . . . . .  
2a. Longwall (Tl~ird  V e i 11) 

(Bureau, LaSalle, a 11 cl 
Marshall counties) . . . . .  

2b. Longwallc (Seconcl Vein) 
LaSalle County . . . . . . .  

2c. Longwall (Streator and 
Sparland coal, LaSalle 
and Marshall counties) 

. . . . . . .  (First Vein coal) 

3a. McLean Countycl (Third 
Vein) . . . . . . . . . . . . . . . . .  

3b. McLean Countyc~ (Secoiicl 
Vein) . . . . . . . . . . . . . . . . .  

4. Livingston County CZ . . . . . .  
5a. Danville (Grape C r e e k 

coal) Vermilion County. 
5b. Danville (Danville coal) 

. . . .  (Vermilion County) 
6. Springfield (Logan, Ma- 

con, Menard, Sangamon 
. . . .  and Shelby counties) 

. . . . . . . .  7. Moultrie Countyd 

NORTHERN ILLINOIS 

5.39 36.05 42.32 

10.98 38.04 36.55 

CENTRAL ILLINOIS 

8.80 42.21 37.72 

12.47 38.00 36.21 
12.65 35.73 40.03 

9.32 35.16 41.10 



C1 

TABLE 14-Average pro-zimalte and ultimate values of coal by  trade district nnd seama-continued o m 
(Commercial mine run as loaded, weighed and billed at mine) 

Vola- B. t. u. Mois- 
District6 Coal Mois- Fixed Sul- Commercial ture- and Unit 1 No. ture 1 Ash M%er 1 Carbon 1 h r  Coal 1 Ash-Free 1 Coal 

WESTERN ILLINOIS 

8. 

9. 

10. 
l la .  

l lb .  

12a. 
12b. 
13. 
14. 

15. 

16a. 

Fulton,c Henry,c Mercer,d 
Rock Island,cz Warren,cl 
and Knoxcl counties. . . . . 

Fulton-Peoria ( F u 1 t o n , 
Peoria, and T a z e w e 1 1 
counties) . . . . . . . . . . . . . . 

Soperville (Knox County) c 
Scliuyler and McDoiiough 

countiesc . . . . . . . . . . . . . . 
Schuyler Countyc . . . . . . . . 

Christian Countyd . . . . . . . 
Christian Countyd . . . . . . . 
Greene Countyc . . . . . . . . . 
Standard (Bond, Christian, 

Clinton, Macoupin, Madi- 
son, and Sangamon coun- 
ties . . . . . . . . . . . . . . . . . . . 

Centralia (Marion County 
and northeastern Wash- 
ington County) . . . . . . . . 

Belleville (St. Clair and 
Randolph counties) . . . . 

SOUTHERN ILLINOIS 

8.86 38.89 40.94 
6.92 39.17 40.94 
9.42 36.14 40.01 



TABLE 14-Average proximate and ztlti+nate v a h e s  of c o d  by trade district a~zd seama-conclztded 
(Commercial mine run as loaded, weighed and billed at  mine) 

Vola- B. t. u. Mois- - 
Districtb Coal Mois- Fixed Sul- Co~ninercial ture- and Unit 1 No. 1 ture 1 Ash 1 r 1 o n  1 plmr 1 Cod 1 Ash-Free 1 Coal 

16b. Perry and Jackson (west 
of Duquoin anticline) . . .  6 

16c. Randolph Countyo ....... 5 
17. , Murphysborocl (Big Mud- 

dy) Jackson County . . . .  2 
18. F r a n k l i n  - W i l l i a m s o n  

( F r  anlcl i n ,  Williamson, 
Jefferson, eastern Perry, 
White and Gallatin coun- 
ties; east of Duquoin 

............. anticline) 6 
19. Southeastern Illinois (Sa- 

line, Gallatin and Wil- 
liamson counties) . . . . . .  5 

20. Eagle Valleyc (Gallatin 
County) . . . . . . . . . . . . . . .  5 

Interrogated numbers of coal beds are those which are used locally, but which remain to be verified by state-wide 
studies. 

a Based upon analyses made by the University of Illinois, the United States Geological Survey, or the United States 
Bureau of Mines. 

b The counties listed are those represented in the average analyses given. 
c No shipping mines. 
d No production, mines abandoned. 
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TABLE 15.-Coz~?~ty avevages of ulti~itate analyses of Illinois coala 
(Standard f ornz) 

1. Moist Commercial Coal as loaded, weighed and billed at  mine. 
2. Moisture-free, or Dry Coal. 
3. Moisture- and Ash-free Coal. 
4. Moisture- Ash- and Sulphur-free Coal or Unit Coal expressed in 

B. t. u.'s. 

County Coal Condi- Mois- Ash Carbon Hydro- Sul- Nitro- Oxygen B . t . u .  1 Seam tion r e  1 1 gen ) phur 1 gen 1 1 
Bond . . . . . . . . . . . 

(one mine) 

Bureau . . . . . . . . . 
(one mine) 

Christian . . . . . . . 
(three mines) 

Clinton . . . . . . . . . 
(two mines) 

Franklin . . . . . . . . 
(twelve mines) 

Fulton . . . . . . . . . 
(three mines) 

Greene . . . . . . . . . 
(one mine) 

Jefferson . . . . . . . . 
(one mine) 

LaSalle . . . . . . . . 
(one mine) 

ccBased upon analyses made by the University of Illinois, the United States Geological Survey, 
or the United States Bureau of Mines. 

Carbon, hydrogen, nitrogen, and oxygen are recalculated so that the average moisture, ash, and 
sulishur values agree with those in Table 13.  
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TABLE 15.-Ulii1uza te  cmalyses, standard f OIWL-con t i m e d  

Coal Condi- Mois- 
County 1 Seam ( tion ture 1 Ash 1 Carbon 

Logan . . . . . . . . . . 
(one mine) 

Macon . . . . . . . . . .  
(one mine) 

Macoupin . . . . . . . 
(six mines) 

Madison . . . . . . . . 
(three mines) 

Marion . . . . . . . 
(two mines) 

Marshall . . . . . . . 
(two mines) 

Montgomery . . . . 
(five mines) 

Peoria . . . . . . . . . . 
(four mines) 

Perry (east) a . . 
(two mines) 

Perry (west) a .  . . 
(two mines) 

Saline . . . . . . . . . . 
(six mines) 

a There is a difference in quality on the east and west of the Duquoin anticline. 



ILLINOIS COAL 

TABLE 15.-Ultimate atzalyses, standard fowm-concl.ccded 

County Coal Condi- Mois- Ash Carbon Hydro- Sul- Nitro- Oxygen B. t. u. 1 seam 1 tion 1 t r i e  ( I gen 1 phur 1 Sen ( 1 
Sangamon . . . . . . 

(four mines) 

Sangamon . . . . . . 
(one mine) 

Shelby . . . . . . . . . . 
(one mine) 

St. Clair . . . . . . . . 
(two mines) 

Tazewell . . . . . . . 
(one mine) 

Vermilion . . . . . . 
(five mines) 

Vermilion . . . . . . 
(two mines) 

Washington . . . . . 
(one mine) 

White . . . . . . . . . 
(one mine) 

Will . . . . . . . . . . . . 
(one mine) 

Williamson . . . . . 
(thirteen mines) 

Interrogated numbers of coal beds are  those which are used locally, but which remain 
t o  be verified by state-wide studies. 
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TABLE 16.-County averages of ultimate analyses of Illinois CoalQ 
(Ampli f ied f o w n )  

1. Moist Commercial Coal as loaded, weighed and billed at mine. 
2. Moisture-free, or Dry Coal. 
3. Moisture- and Ash-free Coal. 
4. Moisture- Ash- and Sulphur-free Coal or Unit Coal expressed 

in B. t. u.'s. 
5. Combustible elements. (Calculated B. t. u . ) b  

County 

Bond . . . . . . . . . . . . 
(one mine) 

Coal 
S earn 

Bureau . . . . . . . . . , 
(one mine) 

Christian . . . . . . . 
(three mines) 

F: 
0 

..3 
-r 
G " ' 

Clinton . . . . . . . . . 
(two mines) 

Noncombustible 

Water ol 
Mois- Nitro- Compo- 
t e  1 A s  1 gen 1 sition 

Franklin . . . . . . . . 
(eleven mines) 

Fulton . . . . . . . . . 
(three mines) 

Greene . . . . . . . . . . 4 ? 
(one mine) 

/ Combustible i 

1 Carbon1 gen I phur I B. t. u. 

n Based upon analyses made by the University of Illinois, the United States Geological 
Survey or the United States Bureau of Mlnes. 

b DuLong's formula (B. t. u.=14544C+62100H+500OS). 
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Jefferson . . . . . . . . 
(one mine) 

TABLE 16.-Ultimate a~zalyses, amplified fon~+-co&u~ed 

I 
Noncombustible / Combustible 

LaSaIle . . . . . . . . . . 
(one mine) 

1 5~11- 
phur 

L0&L11 . . . . . . . . . . . 
(one mine) 

B. t. u. 

Macon . . . . . . . . . . . 
(one mine) 

Macoupin . . . . . . . . 
(six mines) 

Madison . . . . . . . . . 
(three mines) 

Marion . . . . . . . . . . 
(two mines) 

Marshall . . . . . . . . . 
(two mines) 

1 1 Nitro- 
gen 

:LEI 1 Hydro- 
sition Carbon gen 



ANALYSES OF COAL 

TABLE 16.-Ulti1.tzcrte analyses, al~zfilified f o r m - c o d ~ u e d  

Noncombustible Combustible 

Water of 
Mois- Nitro- Compo- Hydro- Sul- 
t r e  S I  e n  1 s i t  car i 1  e n  1 p ~ m r  

Montgomery . . . . . 
(five mines) 

Peoria . . . . . . . . . 
(two mines) 

Perry (east) c . . . . 
two mines) 

Perry (west) c . . . 
(two mines) 

Saline . . . . . . . . . . . 
(three mines) 

S angamon . . . . . . . 
(four mines) 

S angamon . . . . . . . 
(one mine) 

Slielby . . . . . . . . . . 
(one mine) 

c There is a difference in quality on the east and  west of the Duquoin anticline. 



ILLINOIS COAL 

TABLE 16.-Ultimate a~zalyses, n~~zplified f ornz-concluded 

St. Clair . . . . . . . . . 
(two mines) 

Tazewell . . . . . . . . 
(one mine) 

County 

Vermilion . . . . . . . 
(four mines) 

Coal 
S eam 

z ." 
C, 

% 

Vermilion . . . . . . . 
(one mine) 

Washington . . . . . 
(one mine) 

Noncombustible 

Water of 
Mois- Nitro- Compo- 
t e  A d  1 gen sition 

White . . . . . . . . . . . 
(one mine) 

Will . . . . . . . . . 
(one mine) 

Combustible 

Hydro- Sul- 
Carbin gen 1 phur 

Williamson . . . . . . 
(nine mines) 

0. t. 11. 

Interrogated numbers of coal beds are those which are ~lsecl locally, b u t  which 'enlain 
to be verified by state-wide studies. 
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