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FUSIBILITY OF ASH FROM COALS OF THE UNITED STATES.
By W. A. SELvie and A. C. FIELDNER.

INTRODUCTION.

Information concerning the fusibility of coal ash has become of
considerable value to the consumer of coal, mainly in connection
with the troublesome formation of clinker resulting from the melting
of the ash constituents of the burning coal. The growing interest in
such data has led the Bureau of Mines to make a general survey of
the “fusing” or “softening” temperatures of the ash from coals of
the United States. It is hoped that this information when used
together with the large number of coal analyses published ! by the
bureau will assist the consumer of coal in comparing different coals,
and in selecting the coal best adapted for his purpose.

ACKNOWLEDGMENTS.

The laboratory fusibility tests were made by A. E. Hall, V. C.
Allison, W. A. Selvig, C. R. Locke, C. S. Purcell, W. C. Ratliff, O. C.
Brown, W. F. Holbrook, and A. M. Ongrejco, all of the chemical
laboratory of the Bureau of Mines.

SOURCE AND COMPOSITION OF COAL ASH.

Coal ash is the incombustible residue remaining after the complete
combustion of coal; it is derived from the inorganic mineral con-
stituents of the coal. The ash-forming constituents are (1) inherent
or intrinsic impurities that are present in an intimate mixture with
the coal substance, and are derived either from the original material
or from external sources such as sedimentation and precipitation
while the coal-forming plant remains accumulated; (2) impurities,
formed either during the laying down of the coal bed or subsequently,
that occur in the form of partings, veins, and nodules of clay, shale,
“slate,” pyrite, and calcite; and (3) impurities that become inti-
mately mixed with the coal in the process of mining, such as fragments
of roof and floor.

1Lord, N. W,, and others, Analyses of coals in the United States, with descriptions of mine and field
samples collected between July 1, 1904, and June 30, 1910: Bull. 22, Bureau of Mines, 1913, 1,200 pp. (in two
parts).

Fieldner, A. C., and others, Analyses of mine and car samples collected in the fiscal years 1911 to 1913:
Bull. 85, Bureau of Mines, 1914, 444 pp.

Fieldner, A. C., and othdrs, Analyses of mine and car samples collected in the fiscal years 1913 to 1916:
Bull. 123, Bureau of Mines, 1917, 456 pp.

Fieldner, A. C., and others, Analyses of mine and car samples collected in the fiscal years 1916 to 1919:
Bull. 193, Bureau of Mines (in press). 1
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Coal ash is composed largely of compounds of silica, alumina, lime,
and iron, with smaller quantities of magnesia, titanium, and alkali
compounds. The chemical composition varies so widely that no
typical composition can be given. In general the analyses of most
coal ash will probably come between the following limits:

Typical limits of ash analyses.
Constituent. Per cent. Constituent. Per cent.
40-60 1-15
20-35 || Mg F .54
525 || NagO+KeO.oooooiiiiiiiiiiiiiiininnnn. 14

This list of constituents shows that coal ash contains relatively
large proportions of SiO, and Al,O,, and smaller proportions of the
other oxides.

RELATION BETWEEN CHEMICAL COMPOSITION AND FUSIBILITY
OF COAL ASH.

The fusibility of coal ash depends on several factors, such as the
ratio of the silica to the bases present, the particular bases, and the
percentage of alumina present. Mixtures extremely high in silica or
extremely high in bases are not readily fusible. Ash that is low in
iron is usually so highly siliceous that it is not readily fusible. Ash
from coals high in pyrite is necessarily high in iron, and the ratio
between the bases and silica is often such that easily fusible com-
pounds may be formed. As a rule, coals containing considerable
sulphur in the form of pyrite are apt to give trouble from clinker
formation. Under conditions of the fuel bed the iron of the pyrite is
apt to be converted to ferrous oxide, which with the silica present
forms ferrous silicates that fuse at comparatively low temperatures.
The chemical analyses of a series of five coal ashes ranging from very
fusible (softening at 2,060° F.) to highly refractory (softening above
2,900° F.) is as follows:

Chemical analyses of five coal ashes covering a wide range of fusibility.

Softent Analyses of ash, percentage of—
Sample No.e |tempera-

ture, * F. BiOs. | Al3Os. | FesOs. | TiOs. | CaO. | MgO. | NasO. | K:0. | 80,

2,060 30.7 19.6 18.9 11 11.3 3.7 19 0.5 12.2
2,320 4.2 229 7.7 1.0 10.1 L6 N .8 8.9
2, 500 49.7 26.8 11.4 1.2 4.2 .8 L6 1.3 2.5
2,730 51.0 30.9 10.7 19 2.1 .9 10 .4 .6
+2,900 58.5 30.6 4.2 1.8 2.0 .4 N .9 .9

a Sample No. 1, subbituminous coal, No. 3 bed, Montana; No. 2, bituminous coal, No. 6 bed, Illinois;
No. 3, bituminous coal, Pittsburgh bed, Pennsylvania; No. 4, semibituminous coal, Pocahontas No. 3 bed,
West Virginia; No. 5, bituminous coal, Dean bed, Kentucky.
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RELATION OF FUSIBILITY TESTS TO CLINKER FORMATION.

It is well to bear in mind that the conditions of fusibility tests in
the laboratory may not be directly comparable to the conditions in
the fuel bed of a furnace. In a laboratory test the ash-forming con-
stituents are intimately mixed, whereas there is usually no such
uniform distribution of the ash-forming constituents in coal fire.

Some coal ash is so infusible that little trouble is experienced from
the formation of clinker. Ash that is slightly more fusible will often
form a porous, spongy clinker which does not seriously obstruct the
flow of air through the fuel bed and is easily removed. Coal ash
with a low fusing temperature, say 2,100° F., not only melts in the
average fire box, but is heated several hundred degrees above its
melting temperature, becoming quite fluid and spreading out in a
thin sheet over the grate, thereby obstructing the flow of air and
localizing the heat in the fuel bed.

The method adopted for making fusibility tests was the result of
considerable experimental work,? by the Bureau of Mines on the
nature of the fusion of coal ash and the influence of various oxidizing,
reducing, and neutral atmospheres on the softening temperature
of ash molded in the form of Seger cones. The method takes into
consideration the various factors that influence the result obtained,
with special reference to the atmosphere surrounding the ash during
the test. The atmosphere in which the ash is heated is controlled by
burning an excess of gas; a reducing atmosphere is thus obtained by
which the iron in the ash is reduced mainly to the ferrous state,
giving the lowest temperature at which clinkering may result.

This change in the iron is of special importance in testing coals that
contain a relatively large proportion of iron in the form of pyrite.
Higher softening temperatures may be expected with such coals in
tests using oxidizing atmospheres which would oxidize the iron
mainly to ferric oxide, or in tests using strongly reducing atmospheres
which would reduce the iron largely to the metallic state. Under
both conditions a more refractory slag is formed than would result if
the atmosphere were such as to reduce the iron in the ash to ferrous
oxide, which, with the silica present, would form readily fusible
silicates. Ferric oxide forms with silica compounds that require a
high temperature for fusion; on the other hand, if the iron is reduced
to the metallic state, one of the most active fluxing constituents is
removed from the system and high-fusing points result.

Analyses of clinkers from boiler furnaces indicated that fuel-bed
conditions favored the formation of clinkers in which the iron was
chiefly in the ferrous state; consequently the values obtained in the

12 Fieldner, A. C., Hall, A. E., and Feild, A. L., The fusibility of coal ash and the determination of the
softening temperature: Bull. 129, Bureau of Mines, 1918, 146 pp.
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laboratory tests are, in this respect, comparable to such conditions,
and the tests give the lowest temperatures at which the intimately
mixed ash will soften with the formation of clinker.

GAS FURNACE METHOD FOR DETERMINATION OF FUSIBILITY
OF COAL ASH.

FURNACE.

The No. 3 melter’s furnace of the American Gas-Furnace Co. was
used in the tests. This furnace is a type of pot furnace especially
suitable for fusion determination, as the three burners arranged on
a tangent near the base of the furnace produce a rotary flame that
completely surrounds the crucible in which the cones are placed.
The whirling flame heats the crucible uniformly, and when an excess
of gas is used, a reducing atmosphere is maintained within the
crucible, giving the lowest point at which the ash fuses. The air is
supplied at an approximate pressure of 3 pounds per square inch,
and the gas used may be either natural or artificial.

The furnace proper consists of three easily replaceable parts of
fire clay, namely, a lower cylinder containing the three tangential
tuyeres and forming the bottom of the furnace; a removable upper
cylinder 7 inches in internal diameter and 7 inches high; and a
cover plate 14 inches thick having a vent hole in the center for the
flue gas.

The stock design was modified by providing the upper cylinder
with two holes in the side; one was a 2-inch observation hole with
its center 4 inches from the top of the cylinder (excluding the
cover plate) and the other was a l-inch thermocouple hole 90° to
the right of the observation hole. The bottoms of these two holes
were in the same horizontal plane. The interior of the furnace is
cylindrical and approximately 7 inches in diameter and 11 inches
high. A counterbalanced sheet-iron canopy is connected with
a telescopic 8-inch flue to an exhaust system for conducting the
hot gases out of the room. Two melter’s No. 3 furnaces and acces-
sories are shown in Plate I.

The joint between the upper and lower cylinder is made fairly
gas-tight by spreading on the top of the lower cylinder a thick paste
of alundum cement to a depth of one-half inch and then firmly press-
ing the upper cylinder into place. The outer part of the joint is
also smoothed over with alundum cement. The fire-clay cylinders
and cover will withstand a temperature of about 1,650° C.

REFRACTORY CRUCIBLES.

The interior of the furnace as arranged for making a test is shown
in figure 1. The ash cones a are supported on a plate of alundum
cement serving as a cover for the crucible, b, which is a Denver fire-
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clay hard-burned crucible, No. E, 4 inches high and 3 inches in
used in place of crucible b. Crucible d is a Denver fire-clay hard-
burned crucible, No. K, 7} inches high and 4% inches in diameter at
to those in the furnace cylinder, and it rests on a fire-clay support.
The thermo element is protected by a glazed Marquadt porcelain
in external diameter and 6 inches long, is placed in the observation
hole of the furnace, the inner end being flush with the inside furnace
should be provided with two holes in the side, an observation hole
2 inches in diameter with
top of the crucible and a W /
thermocouple hole 1 inch
of the observation hole. ’
The bottom of this hole P ‘ SANPS
should be in the same hori- i\ @
zontal plane as the bottom ‘.‘ —
The hard-burned fire-clay
crucibles will not withstand
1,500° C. The average life \
of a fire-clay crucible under \
siX runs. | ——
Corundite crucibles and
lon Stone & Fire Brick Co.
are lOIlgeI' lived than the FIGURE 1.—Section of No. 3 melter’s furnace arranged for
good for about 50 runs to temperatures not exceeding 1,500° C. A
special form used by the Bureau of Mines is 3inches inside diameter, 43
cruciblesshould be provided with two holes in the side—an observation
hole 2 inches in diameter with its center 1§ inches above the bottom
right of the observation hole. The bottom of this hole should be in
the same horizontal plane as the bottom of the observation hole.
that they are longer lived than the fire-clay crucibles. A stock Zir-
kite crucible was used for 70 runs before failure, the temperatures

diameter at the top. An alundum tube of the proper height may be
the top; it has observation and thermocouple holes corresponding
tube, ¢, one-fourth inch in diameter. A fused silica tube, 1% inches
wall and the other end projecting from the furnace. This crucible
its center 2 inches from the

in diameter, 90° to theright | /°

of the observation hole. \‘\“\jrr--- b J \’

a temperature exceeding

these conditions is about \\ ;‘,'

covers made by the Massil-

fire-clay crucibles, being fuston tests.

inches high outside, with a wall about one-fourth inch thick. The

of the crucible, and a thermocouple hole 1 inch in diameter, 90° to the

Recent tests with Zirkite crucibles of the Foote Mineral Co. show
being carried up to 1,500° C.
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OBSERVATION TUBE.

A fused silica, refractory porcelain, or alundum tube, 1% inches in
external diameter and 6 inches long, is placed in the 2-inch observa-
tion hole of the furnace, the inner end being flush with the inside fur-
nace wall and the other end projecting out of the furnace. A brass
sleeve carrying a thin clear glass window is slipped on the outer end of
the observation tube to prevent the escape of burning gas, which
would hinder convenient observation of the cones. When observa-
tions at high temperatures are made the cones are viewed through a
piece of colored glass, such as Corning No. 6 shade, Noviweld.

BLOWING TUBE.

At furnace temperatures above 1,000° C. observation of the ash
cones is difficult. A Marquadt, Usalite, Impervite, or equal quality
porcelain blowing tube one-fourth inch in diameter is inserted through
the same hole as the thermocouple tube. This tube has small per-
forations along one side by which air may be forced upon the cones
at the time of making the observation, thus momentarily cooling the
ash cones and rendering them visible. The blowing tube is connected
to the compressed-air line by means of rubber tubing, and the air is
let into the tube at the time of observation by means of a pinchcock.

CONE MOLD.

Figure 2 shows a brass cone mold for making ash cones, three-
fourths inch high and one-fourth inch at each side of the base, which

is an equilateral triangle.
PYROMETER.

Temperature measurements may be made with a thermocouple of
platinum and platinum-rhodium, protected from the furnace gases by
a glazed Marquadt, Usalite, Impervite, or equal quality porcelain
tube and a high resistance millivoltmeter; or with an optical pyrometer
preferably of the Leeds & Northrup or Wanner type. This equip-
ment should be checked frequently by mounting pieces of pure gold
and nickel in the same manner as the cones. With a strong reducing
atmosphere 1,452° C. should be obtained for the melting point of
nickel and 1,063° C. for the gold. The pyrometer equipment should
also be standardized from time to time through the temperature range
for which it is used by a suitably equipped standardizing laboratory,
such as that of the United States Bureau of Standards.

PREPARATION OF COAL ASH.

Spread out 50 to 100 grams of 60-mesh coal on a 5-inch fire-clay
roasting dish, and completely convert it to ash in a muffle furnace at
a temperature of 800° to 900° C. Transfer 5 to 10 grams of this ash
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to an agate mortar and grind to a fineness of 200-mesh. A mechan-
ical agate-mortar grinder will save time where many determinations
are made. Place the finely ground ash in a silica or porcelain cap-
sule, about five-eighths of an inch deep and 1% inches in diameter,
and ignite for two hours in a current of oxygen, at a temperature of
800° to 850° C. The purpose of this ignition is to insure complete
and uniform oxidation of the ash.

PREPARATION OF THE CONES.

Moisten the ignited ash with a 10 per cent dextrin solution, con-
taining a small amount of salicylic acid as a preservative, and work
into a plastic mass with a spatula. Mold the plastic material into
small triangular pyramids three-fourths of an inch high and one-
fourth inch wide at each side of the base. The pyramids are made
by firmly pressing the plastic material with a steel spatula into a
brass mold of the dimensions mentioned, the mold being similar to
that shown in figure 2. Strike off the surface smooth and remove
the cone from the mold by .
applying a small knife blade NS
at the base. Mount the cones | ’ %’*
when dry in a refractory base .
composed of a mixture of N
equal parts of kaolin and cal- okt X
cined alumina. Moisten the | | |
base mixture to make it work-
able, and spread a part of it (53
out on a sheet-iron plate,
Then mount the cone in a
vertical position in a small
hole made in the base, and put a little of the base material into the
hole around the bottom of the cone to fill the crevices and to make
the cone stand firmly. Usually five cones are mounted on one base
in the manner shown in Plate IT, A. Dry the sheet-iron plate with the
test piece on a hot plate, then ignite the cones at a dull red heat for
30 minutes in an open muffle to remove carbonaceous material.

FIGURE 2.—Brass cone mold for making ash cones.

METHOD OF HEATING.

Put the test piece in the muffle furnace in the position shown in
figure 1, place the loosely fitting cover ¢ on the crucible, and ignite
the gas. It is necessary to let the gas burn about 10 minutes to heat
the furnace parts before the large cover plate of the furnace is re-
placed; otherwise the flame is apt to blow out. After the cover
plate of the furnace has been put in position, the flow of gas and air
is increased enough to cause combustion to take place just above the
tuyeres and yet maintain a yellowish flame at least 6 inches above
the opening in the furnace cover plate. While such a flame is main-
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tained above the furnace, gradually increase the temperature by a
suitable adjustment of gas and air to 800° C., then reduce the rate

I — - 11— - -
80 feet of No. 20 B. & S. gage nichrome wire
Asbestos paper  Thermometer well

AN | 220222

e ———

A RIS,

PRV TATTY

T

ot L

T
17 feet of No. 16 B. & S. gage
molybdenum wire

Secale in inches

FIGURE 3.—Vertical longitudinal section through molybdenum furnace.

of heat increase to not less than 5° C. and not more than 10° C. per
minute. Maintain this rate until the end of the test.
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It is important that the 6-inch reducing flame be maintained at the
furnace vent throughout the test, if possible, and at all events up to
a temperature of 1,450° C. Temperatures above 1,450° C. require
larger proportions of air to gas; however, a strongly reducing at-
mosphere is not so essential at the higher temperatures, because re-
fractory ashes, on account of their low iron-oxide content, are only
slightly affected by cxidizing or reducing atmospheres. After a test
has been completed, turn the supply of gas and air off gradually to
avoid cracking the muffle crucible.

The softening temperature is defined as the temperature at which
the cone has fused down to a spherical lump, as shown in cones 2
and 3 of Plate II, B. Cone 4 has almost reached the softening tem-
perature.

Critical points other than the softening temperature may be ob-
served during the test and may be of value. They are as follows:

The initial deformation temperature—the temperature at which the
first rounding or bending of the apex of the cone takes place, as
shown in cone 1 of Plate II, B. Such bending must not be confused
with a shrinking or warping of the cone.

The fiuid temperature—the temperature at which the cone has
spread over the base in a flat layer, as represented by cone 5 of
Plate II, B.

The permissible differences of the softening temperature point in
duplicate determinations are as follows: Same analyst, 30° C.; dif-
ferent analysts, 50° C.

MOLYBDENUM-WIRE RESISTANCE FURNACE.

Owing to the short life of the refractory crucibles used when heated
to temperatures higher than 1,500° C., ashes that did not fuse at 1,500°
C. were heated in a molybdenum-wire resistance furnace * in an
atmosphere of hydrogen gas to a temperature of 1,650° C. A ver-
tical longitudinal section of the molybdenum-wire resistance furnace
is shown in figure 3. Hydrogen gas is used in this type of furnace to
prevent oxidation of the molybdenumresistance wire. Ashes softening
above 1,500° C. have as a rule such a low iron content that the nature
of the atmosphere surrounding the ash cones during the test has
little influence on the fusibility.

INTERPRETATION OF THE FUSIBILITY TABLE.

With the exception of a few car samples of coal, the samples listed
are all standard mine samples collected by representatives of the
Bureau of Mines, the United States Geological Survey, or by various
State geological surveys, according to methods used by the Bureau of

8 Fieldner, A. C., Hall, A. E., and Feild, A. L., The fusibility of coal ash and the determination of the
softening temperature: Bureau of Mines, Bull. 129, 1918, pp. 74-79.
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Mines. The car samples were collected by representatives of the
Bureau of Mines according to standard methods.® Car samples are
designated as such in the table under the name of the mine.

The arrangement of the samples in Table I is alphabetical accord-
ing to State, county, town, mine, and coal bed. The laboratory
numbers of the samples collected from each mine are given; by
means of these numbers the chemical analysis and the description
of the samples can be obtained by reference to bulletins of the
Bureau of Mines. (See footnote, p. 1.)

In classifying the coals according to rank the usage of the United
States Geological Survey ¢ has been followed. In order to attain
brevity, this rank is abbreviated. Thus, A signifies anthracite;
S. A., semianthracite; S. B., semibituminous; B, bituminous; Sb. B.,
subbituminous; L., lignite; and N. C., natural coke.

The number of samples, the lowest, highest, and average softening
temperatures in degrees Farenheit, and the percentage of ash and
sulphur in the dry coal are tabulated for each mine. Samples re-
maining unfused at 3,010° F., which was the highest temperature
attained in the tests, are marked by plus 3,010 (+3,010) and used
as such in figuring the average values for the mine.

DISCUSSION OF FUSIBILITY VALUES.
CLASSES OF FUSIBILITY.

In general, the softening temperature of coal ash from the coals
of the United States ranges from 1,900° to 3,100° F. For convenience
in discussion, the order of fusibility of ash may be expressed by
subdividing this range of softening temperature into three groups, as
follows:

Class 1, refractory ashes, softening above 2,600° F.

Class 2, ashes of medium fusibility, softening between 2,200° and
2,600° F.

Class 3, easily fusible ashes, softening below 2,200° F.

EASTERN COALS.

The coals of Ohio which were tested gave ash of medium fusibility,
mainly in class 2.

The bituminous and semibituminous coals of Pennsylvania that
were tested gave refractory class 1 ash and medium fusible class 2
ash, chiefly the latter. Only a small number of coals from the
Pennsylvania anthracite region were tested; these gave refractory
ash in class 1.

¢ Holmes, J. A., The sampling of coal in the mine; Tech. Paper 1, Bureau of Mines, 1911, 18 pp.

s Pope, G. 8., Directions for sampling coal for shipment or delivery: Tech. Paper 133, Bureau of Mines,
1917, 15 pp.

¢ Campbell, M. R., The coal fields of the United States: U. 8. Geological Survey Prof. Paper 100-A,
1917, pp. 3-9.
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The West Virginia coals represent all three classes of fusibility.
The semibituminous coals of West Virginia come principally in class
1 and class 2. Some very refractory class 1 coals are found in the
Beckley bed in Raleigh County.

Many of the coals of Maryland that were tested gave a refractory
ash coming in class 1 or in the upper part of class 2.

The softening temperature of the ash from coals of eastern Ken-
tucky and of Virginia cover a wide range of fusibility from readily
fusible ash, class 3, to refractory ash, class 1.

The coals tested from Tennessee and Alabama come mainly in
class 2, having ash of medium fusibility, but both class 1 and class 3

are represented.
COALS OF THE INTERIOR PROVINCE.

Coals from Illinois, Indiana, western Kentucky, Kansas, Missouri,
Oklahoma, and Arkansas are represented in Table I. The soften-
ing temperature of the ash from these coals is uniformly low, prac-
tically all of the coals tested coming in class 3. The uniformly low
softening temperature of the ash is unquestionably due to the rather
general distribution of pyrite, calcite, and frequently gypsum in
the coal beds. Usually the percentage of iron and lime in the ash
is high, and in general mines producing coal lower in sulphur than
the average for the bed also produced coal having ash of higher
fusibility than the average for the bed.

As may be expected, samples from the same mine do not show
ash of uniform fusibility because the composition of the ash-forming
constituents included in the samples differ. This variation of
fusibility of samples of coal from the same mine in the interior
province is not large, averaging but 140° F. for the mines repre-
sented in the table. In only a few instances is the difference be-
tween the lowest and highest softening temperatures of a number of
samples from the same mine more than 300° F. The majority of
mines gave samples coming within the average difference of 140° F.
between the lowest and highest values.

WESTERN COALS.

A great variety of coal is found in the West, ranging from lignite
to anthracite. In the table are listed coals from Alaska, California,
Colorado, Idaho, Montana, Nevada, New Mexico, North Dakota,
Utah, Washington, and Wyoming.

Most of the samples of Alaska coal listed were taken from out-
crops or prospects, and range from refractory class 1 ash to ash of
medium fusibility of class 2.

The coals from Washington show all three classes of fusibility.
The majority of the samples, however, come in class 1 and class 2.
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These coals have a high ash content, but in many the ash is refractory.
Oregon and California contain little coal.

The coals tested from Colorado and New Mexico range from re-
fractory class 1 ash to easily fusible class 3 ash, the majority of the
samples tested coming in class 1 and class 2.

Many of the coals from Utah showed ash of comparatively low
fusibility, in the upper part of class 3; a considerable number of
samples gave ash of medium fusibility, in class 2. A few samples
gave refractory class 1 ash.

Idaho and Nevada are of no commercial importance as coal pro-
ducers, for only a little coal is found in these States.

The lignites tested, from North Dakota, South Dakota, and
Montana, have ash of rather low fusibility, the majority of the
samples coming in class 3 or the lower part of class 2.

The subbituminous coals tested from Montana and Wyoming also
gave ash of rather low fusibility, most of the samples coming in
class 3 and the lower part of class 2.

Most of the lignites and subbituminous coals listed in the table
have a fairly low sulphur content, consequently the low melting
points of the ash from these fuels can not be attributed to the presence
of large amounts of iron in the form of pyrite, but rather to the
presence of other mineral constituents in the proper proportion to
form readily fusible mixtures.

FUSIBILITY OF COAL ASH FROM MINE AND FROM CAR SAMPLES.

In collecting mine samples of coal the Bureau of Mines endeavors to
have the samples represent as nearly as possible the coal that is pro-
duced commercially; car samples as a rule, however, have a higher
ash content than mine samples from the same mine because of im-
purities that become mixed with the coal in mining. Theoreti-
cally the extraneous impurities that are included in the coal as
mined may either lower or raise the fusibility of the coal ash. If
these impurities consist of substances such as pyrite, the ash of the
coal mined would probably be more fusible than the ash of the mine
samples; on the other hand, an addition of shale may make the ash
more refractory, especially in coals having ash of rather low fusibility.

Table II lists all mines from which both mine and car samples have
been collected, and gives the ash fusibility of mine and car samples
from the same mine. A study of this table is of interest in connection
with the variation of ash fusibility of mine and car samples. If the
difference between the softening temperatures of coal ash from mine
and car samples does not exceed 100° F., it may be considered that
the degree of fusibility is substantially the same. Data in Table II
have been summarized below to show the number of mines from
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which the fusibility of ash of mine and car samples were substantially
the same; that is, within 100° F. The number of mines from which
the ash of the car samples was more refractory and the number of

mines from which the ash from the mine samples was more refractory
is as follows:

Summary of Table II comparing fusibility of ash from mine and car samples.

Number
of mines
from
which ash | Number | Number
ofcarand | of mines | of mines
Tipies | whichash | whioh bsh
samples | which ash | which as|
Btate. was sub- of car of mine
stantially | samples | samples
of the was more | was more
same fusi- | refractory. _

59357°—22—2
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PUBLICATIONS ON THE COMPOSITION OF COAL.

A limited supply of the following publications of the Bureau of
Mines has been printed and is available for free distribution until
the edition is exhausted. Requests for all publications can not be
granted, and to insure equitable distribution applicants are requested
to limit their selection to publications that may be of especial interest
to them. Requests for publications should be addressed to the
Director, Bureau of Mines.

The Bureau of Mines issues a list showing all its publications availa-
ble for free distribution as well as those obtainable only from the
Superintendent of Documents, Government Printing Office, on pay-
ment of the price of printing. Interested persons should apply to
the Director, Bureau of Mines, for a copy of the latest list.

PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION.

BuLLeTIN 76. United States coals available for export trade, by Van. H. Manning.
1914. 15 pp., 1 pl.; also printed in Spanish and Portuguese.

BuLLeTIN 116. Methods of sampling delivered coal, and specifications for the pur-
chase of coal for the Government, by G. S. Pope. 1916. 64 pp., 5 pls., 2 figs.

BuLLETIN 119. Analyses of coals purchased by the Government during the fiscal
years 1908-1915, by G. S. Pope. 1916. 118 pp.

BurLeTiv 123. Analyses of mine and car samples of coal collected in the fiscal years
1913 t0 1916, by A. C. Fieldner, H. I. Smith, J. W. Paul, and Samuel Sanford. 1918.
456 pp.

BurLerv 129. The fusibility of coal ash and the determination of the softening
temperature, by A. C. Fieldner, A. E. Hall, and A. L. Feild. 1918. 146 pp., 4 pls.,
38 figs.

BuLLeTIN 136. Deterioration in the heating value of coal during storage, by H. C.
Porter and F. K. Ovitz. 1917. 38 pp., 7 pls.

TecuNICAL PAPER 8. Methods of analyzing coal and coke, by F. M. Stanton and
A. C. Fieldner. 1913. 42 pp., 12 figs.

TecaNICAL PAPER 16. Deterioration and spontaneous heating of coal in storage, a
preliminary report, by H. C. Porter and F. K. Ovitz. 1912. 14 pp.

TecaNICAL PAPER 35. Weathering of the Pittsburgh coal bed at the experimental
mine near Bruceton, Pa., by H. C. Porter and A. C. Fieldner. 1914. 35 pp., 14 figs.

TecHNICAL PAPER 64. The determination of nitrogen in coal, a comparison of
various modifications of the Kjeldahl method with the Dumas method, by A. C.
Fieldner and C. A. Taylor. 1915. 25 pp., 5 figs.

TecHNICAL PAPER 113. Some properties of the water in coal, by H. C. Porter and
O. C. Ralston. 1916. 30 pp., 3 figs.

TecHNICAL PAPER 133. Directions for sampling coal for shipment or delivery, by
G. S. Pope. 1917. 15 pp.,1 pl.

TecENICAL PAPER 140. The primary volatile products of the carbonization of coal;
a sequel to Bulletin 1, The volatile matter of coal, by G. B. Taylor and H. C. Porter.
1916. 59 pp., 1 pl., 25 figs.
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TeCHNICAL PaPER 148. The determination of moisture in coke, by A. C. Fieldner
and W. A. Selvig. 1917. 13 pp.

TecHNICAL PAaPER 170. The diffusion of oxygen through stored coal, by S. H. Katz.
1917. 49 pp., 1 pl., 27 figs.

TecHNICAL PAPER 184. Weights of various coals, by S. B. Flagg. 1918. 14 pp.

TecHNICAL PAPER 254. The analysis of sulphur forms in coal, by A. R. Powell.
1921. 21 pp.

TEeCHNICAL PAPER 269. Analyses of Jowa coals, by A. C. Fieldner and G. S. Rice.
1921. 27 pp.

PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGH THE SUPERIN-
TENDENT OF DOCUMENTS.

BurLeTin 1. The volatile matter of coal, by H. C. Porter and F. K. Ovitz. 1910.
56 pp., 1 pl., 9 figs. 10 cents.

BuLLETIN 22. Analyses of coals in the United States, with descriptions of mine and
field samples collected between July 1, 1904, and June 30, 1910, by N. W. Lord, with
chapters by J. A. Holmes, F. M. Stanton, A. C. Fieldner, and Samuel Sanford. 1912.
Part I, Analyses, pp. 1-321; Part II, Description of samples, pp. 321-1129. 1 fig. 85
cents.

BurLeriv 29. The effect of oxygen in coal, by David White. 1911. 80 pp., 3 pls.
20 cents.

BuLLeTIN 38. The origin of coal, by David White and Reinhardt Thiessen, with a
chapter on the formation of peat, by C. A. Davis. 1914. 390 pp., 54 pls. 80 cents.

BuLLETIN 85. Analyses of mine and car samples of coal collected in the fiscal years
1911 to 1913, by A. C. Fieldner, H. I. Smith, A. H. Fay, and Samuel Sanford. 1914.
444 pp., 2 figs. 45 cents.

BuLrLeTiN 117. Structure in Paleozoic bituminous coals, by Reinhardt Thiessen.
1920. 250 pp., 160 pls. 80 cents.

TEcCHNICAL PAPER 65. A study of the oxidation of coal, by H. C. Porter. 1914.
30 pp., 12 figs. 5 cents.

TecHNICAL PAPER 76. Notes on the sampling and analysis of coal, by A. C. Field-
ner. 1914. 59 pp., 6 figs. 10 cents.

TecHNICAL PAPER 93. Graphic studies of ultimate analyses of coals, by O. C.
Ralston, with a preface by H. C. Porter. 1915. 41 pp., 3 pls., 6 figs. 10 cents.

TecHNICAL PAPER 98. Effect of low-temperature oxidation on the hydrogen in coal
and the change of weight of coal in drying, by S. H. Katz and H. C. Porter. 1917.
16 pp., 2 figs. 5 cents.

TecHNICAL PAPER 172. Effects of moisture on the spontaneous heating of stored
coal, by 8. H. Katz and H. C. Porter. 1917. 25 pp., 1 pl., 8 figs. 5 cents.

TECHNICAL PAPER 183. New views of the combustion of the volatile matter in coal,
by S. H. Katz, 1918. 15 pp., 1 fig. 5 cents.

TEecHNICAL PAPER 195. The tars distilled from bituminous coal in hand-fired fur-
naces, by S. H Katz. 1918. 20 pp., 2 pls., 3 figs. 5 cents.
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Big Sandy, W.Va.... 72 | Bolen-Darnall No. 4 mine (Okla)... 4
Big Sandy mine (W. Va.) R 72 | Bollingmine (Va.)....cceuerniiienanninnnnn. 65
Big Soddy mine (Tenn.).. . 57 | BonAir,Tenn......coooeiiiiiiaiiiiiiannnn. 60
Big Stick, W.Va....... 77 | Bon Airbed (Tenn.)...........cc.oovinnn... 60
mine and car samples. . 87 | Bon Air No. 2bed (Tenn.)............. ... 56, 59
Big Stick mine (W.Va.).................... 77 | Bon Airmine (Tenn.)............cooeoen... 60
mine and car samples.................... 87 | Bonarmine (Ky.).ooooemmieoininaainiananns 29
Big Vein No. 1 mine (Va.).. 64 | Bon Carbo mine (Colo.)
Big Vein No. 2 mine (Va.).. 64 | Bondmine (Md.)..............ooiiiil. 31
Bill Thomas mine (N.Mex.) ................ 40 61
Billygoat bed (Tenn.)...... . 55 69
Bill's Branch mine (Tenn.).................. 59 | Boone No. 1mine (W.Va.).................. 76
Black Bear mine (Wash.)................... 68 | Boone Smokeless mine (W. Va.)............. 76
Black Betsey, W. Va. R 76 | Booth-Bowen mine (W.Va.)................ 75
Black Betsey No.3 mine (W.Va.).......... 76 | Boot strip pit (Okla.)..cceceeeeaeai ... 43
Black Carbonbed (Wash.).................. 68 | Borden Shaft, Md 31
Black Carbon mine (Wash.) 68 | Boston, Ohion....covueeneiiiiaaii i, 41
Black Creek bed (Ala.)....... 15 | Bosworth, Ky....cooveiiiiiiiii i, 55
Black Diamond bed (N. Mex.)...... 39 | Bottomlee mine (Tenn.)..................... 57
Black Diamond mine (Colo.). . 21 | Boulder, Creek, Alaska...................... 15
Black Diamond mine (Mo.). R 34 | Bowyermine(W.Va.)..................... 80
Black Diamond mine (N. Mex.) 40 | Bowyer No.1mine (W.Va.)................ 80
Black Diamond mine (Wyo.)..... . 83 | Bowyer No.2mine (W.Va.)................ 80
Black Diamond No. 1 mine (Tenn.) . 53 | Bowenbed (MO.)..ceueruacaeaeaannnnaannnn 34
Black Diamond No. 1 mine (Va.). 63 | Bowenmine (MO.)...ccoeueemeaneunann.. 34
33 | Bowen No.1mine (Mo.)......ccovniuienen. 34
61 | Bowen No.4mine (M0.).....oooeaueenaaaaa. 34
61 | Bowie, Colo. . .couimmiienieiiiiiaiiaiaaas 18
62 | Bowingmine (Tenn.).........c.ccoooeuun..n 57
Blackey mine (Va.) eeeeeeeeiieiiionann... 62 | Bowman, N. Dak.....c.ooeoiieiiiiiiiiaa. 41
Black mine (Tenn.).. . 55 | Bradel, Ky.oouoiimiiiiii i 29
Black Prince mine (Pa.)..................... 51 | Brandy Camp, Pa.........o.oooooeiiiiii. 49
Black Rock, N.MexX..................o..... 39 | Branner No.2mine (Ark.). .. .............. 17
Blacksburg, Va. 63 | Branum, Md.._..._... ...l 31
Blacksmith bed (Wash.). ........... ... ... 67 | Braughton mine (Tenn.)..................... 55
Blacksmith mine (N. MexX.)................. 40 | Braxton, W.Va.. .. ..., 69
Blackstone mine (W. Va.).. 72 | Braxtonmine (W.Va.)................ . 69
Black Top mine (Ohio)...................... 42 | Brazil Block No. 18 mine (T1L)............... 23
Blaine, MA. .. ...ooooieii . 31 | Brennan mine (Colo.).....cooieneenninann... 19
Blair mine (Mont.)..... . 37 | Brewer strip pit (Okla.)................ . 45
Blake mine (N. Mex.)................ 40 | Briar Hillmine (Wash.)................ . 68
Blanche, Ala........c.ooeiiiiiiiiiiiiiiiaa.. 14 | Briar Hill No. 1 mine (Tenn.).......... . 58
Blanford, Ind........... 26 | Briar Hill No. 2 mine (Tenn.).......... . 58
Blizzard mine (Tenn.).. 59 | Brilliant, N. MeX......coeovuiaoaiaa. .3
Blevins mine (Colo.).. 21 | Brilliant, Ohio...ceceeeeeeaemnaeannnn. . 42
Block, Tenn....... 54 | Brilliant mine (N. Mex.)......... . 39
Block bed (W. Va.)..ocoeiniiiiiiiiiannnn 69,71 | Brisbin, Pa........ R, 49
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Brockwayville, Pa........ocooeiiiaiiii.. 50 | Caldwellmine (Mont.)..ceeveeemneaecaannnns 37
Brodhead, Colo........... 20 | Caldwellmine (Pa.)..... 49
Brodhead No. 4 bed (Colo.) 20 | CaldwellNo. 1 mine (Mo.)....... 33
Broken Arrow, Okla...... 45 | Calhan,Colo.................... 18
Broken Arrow bed (Ala.) 14 | Calhoun, Mo... 33
Brookfield, Mo. . 34 | Califmine (W. Va.)... 7
Brookville bed (Pa.). 46,4749,51 | California Creek, Alaska. 17
Broomfield, Colo........coooiiiiiii s 18 | Callaway mine (W.Va.)...........c........ K
Brown, O. C., acknowledgment to........... 1 | Caloric, W.Va. ... .. . oiiiiiiiiianiaaa.
Brown Bear mine (Colo.)....... 23 mineand carsamples..
Browning, Mont.........ooooiiiiiiiiiiiiiaa, 37 | Cambria, Wyo.... ...t 84
Browning mine (Utah)...................... 61 | Cambriamine (Tenn.).............co........ 54
Brown mine (Ohio). . . 41 | Cambria No. 3 mine (Pa.). 46
Brown mine (W.Va.)....................... 70 | Cameo,Colo.. ..o iimiiiiiii it 21
Bruceville, Ind........................o..... 25 | Cameobed (Colo.).....oemunemineeaanaaaaan 21
Bruceton, Pa...... 46 | Cameo mine (Colo.). 21
Bruegger mine (Mont.) 38 | Cameronbed (Colo.)....... .. ............. 19,20
Bruegger mine (N. Dak.) 41 | Cameronmine (Colo.)...............oo.oo... 19
Bruin, Pa............. . 47 | Cameron mine (Mont.).... 36
Bruinmine (Pa.)..................... e 47 | Cameron No. 1 mine (Utah). 60
Brush Valley mine (Pa.), car and minesam- Cameron No. 2 mine (Utah). 60
ples ... Camp Crook, Mont........ . 36
Byrnedale, Pa 49 | Camp Shumway, Colo... 19
Byrnedale No. 31 mine (Pa.). . 49 | Campbell, M. R., work cited. 10
Bryson,Tenn............ooooiiiiiiiiiiaaaan 55 | Campbellmine (Pa.)...........c.coooiiiana. 46
Bryson Mountain No. 1 mine(Tenn.)....... 55 | C.and H. mine (I11.) 25
Bryson Mountain No. 2 mine (Tenn.).. 55 | Candle, Alaska...... 15
Bud,W.Va.. i Caney mine (Va.).eeeoeoeoniioi .. 65
mineand carsamples................... 88 | Cannelbed (MO.)......o.ocoiienaa.. 34
Buchananmine (Ky.).... 30 | Cannelton, Pa 46
Buck,Okla............ R 44 | Canneltonmine(Pa.)....................... 46
Buck No. 22 mine (Okla.).. 44 | Canon bed (COI0.). - ueummnennanenanan . 19
Buckeye mine (Tenn.)..... 58 | Cantine No. 3 mine (111.) 24
Buckeye No. 1 mine (W. Va.).. 75 Caperton, W. Va ... oociiiiieieiaenenneanans 69
Buckeye No. 2 mine (W. Va.).. 75 | Carbon, Utaha e neemensneeeeeeeeeeeeeeeens 60
g“c]’ihmnl‘lll““e (MO ceeciii 34 | Carbonado, Wash 67
uckner, ... 3 Carbonado No. 4N mine (Wash.)............ 67
Buffalo, S. Dak.. 53 .
. Carbondale No. 1 mine (Ky.)..c.coueuvannn.. 28
Buffalo, Wy0.......ooooiiiiiiiiie 83 Carb bed (N. M 20
Buffalomine (Tenn.)................ . 53,55 ar one}l‘qo (N. Mex.)... 1
Buffalo mine (W. Va.). . 71,75 | Carbon Hill, Ale..... 5
Bunsen mine (I1L)..... 95 | Carbon H}l] mine (Va)ee oo 62
Bunsen No. 3 mine (I1L.).. . 95 | Carbon Hillmine (Wash.)..... 67
Burdick mine (T11.)... . 24 | Carbom Hill No. 6 mine (Wash.). 67
Burlington, N. Dak.. ) 41 | Carey mine (Colo.)..cooeeuen .. 22
Burnett, Wash....... . 67 | Carlisle,Ind......... 26
Burnett mine (Wash.)..... 67 | Carney bed (Mont.)....... 35
Barnwell No. 2 mine (W. Va.). 30 | Carneybed (Wy0.).eeoeuenaan... 83
Busby No. 5 mine (Okla.).. 44 | Carney Cherokee No. 2 mine (Kans.) 27
Bush, M. 23 | Carney mine (Wy0.)eeeuuuronenonn.. 83
Bush Creek bt'ad Md) oo 31 | Carney No. 1 mine (Wyo.). 83
guii‘eN‘; 2mine(IlL). Z? Carney No. 2 mine (Wye.). 83
utler,Pa........... :
Butter Ballmine (Pa.)............._. 49 Came?mue’ Wyo -
Butterfield mine (Mont Carnwath, Pa..................... . 49
utterfleld mine (Mont). 38 | Carnwath No. 1 mine (Pa.)........ 49
Cbed (Alaska......... 16 ;
(Nev.)... 38 Carreto mine (N. Mex.)......... - 39
(Utah) 60, 61 Carson No. 1 mine (Mo.)........ 35
e, N 3
C. 61
Cmine (W¥0.)eeeuueenernaanennannannna. .. g4 | Carter bed (Oreg)...munvevennnneiniiiiinnns 45
Cabbage Run mine (Ohio). 43 | Carthage, N. Mex...................o.... 40
Cabin prospect (Oreg.). . 45 | Carthagebed (N. Mex.)..................... 40
Cainesville,Mo...... 33 | Caryville, Tenn.............o.coiiiiiiaaioa.
Cainesvillebed (MO.). .o.ooviooii .. 33 | Caryvillemine (Tenn.)...................... 54
mine (Mo.).. 33 | Casper, Wyo. .. coioirmiiiiiiiiii i 83
Cairnbrook, Pa........ . 51 | Caspermine (Utah)..............o..co.oo... 61
Calderwood mine (Mont.)................... 36 | Casper prospect (Wyo0.)....ccocinnnannnnn- 8
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Cass mine (Colo.)e.ueeemnieemnnnneeennnnn... 20 | Clagette mine (W.Va.).........o..oooaeo.e. 81
Cassidy No. 1, mine (Pa.)... ... 49 | Clairfield, Tenm................. 55
Castle Rock bed (Tenn.).................... 57 | Clallam, Wash...._................. 66
Castle Rock mine (Tenn.). .................. 57 | Claremore, Okla..................... 45
Castlegate, Utah............ . 60 | Clarence, Pa....... 48
Castlegate bed (Utah)....... . 60,61 | Clarion bed (Md.). 31
Castlegate Ne. 1 mine (Utah).. . 60 | Clarion bed (Pa.).......... . 47
Castlegate No. 2 mine (Utah).. 60 | Clarion River mine (Pa.)........ 48
Catale, Okla.....ccoeueeneo.... ... 45| Clarkbed (Ala.)ec.ceeeennaena. .14
Catale No. 1 mine (Okla.) ................... 45 | Clark No.2mine (Va.).eeueeueeneennnnnns 65
Catherine mine (W. Va.).................... T8 | Clay, Ky .uueeeeaiaeeaeaaeeaaaaeaaaaaaans 30
mine and car samples. . . ... 86 | Clay No. 1 mine (Tenn.)........ R 89
Catoosa, Tenn. ...coeeeeennnnnnnnaaeiaaaaa.. 57 | Claytonia, Pa......ccocoiienaaean. . 47
Catoosa bed (Tenn.).....ccoeeeeenininana. 37 | Clearfield, Pa....c..coovoiiennnn. .. 49
Catoosa mine (Tenn.)....... 58 | Clear Fork mine (Tenn.)........ 55
Catooesa No. 1 mine (Tenn.).. 57 | Cleaton, Ky..couuiveeroananennn 29
Catsburg mine (Pa)............ 53 | Clements Hollow mine (Va.).... 63
Cayton, Va........coooeo.... . 62 | Clements prospect (Tenn.)...... 57
Cedar Grove bed (W. Va.)... ... 71,75 | Clermont, Pa.................. 1 §
Central City, Ky ......oo...o.o..oooooiial. 29 | Clermont mine (Pa.).........ccoooooouannn.. 51
Central mine (Kans.)........................ 27 | Cletusmine (W. Va.)o.ooiiiiiiiiiananann. 72
Central mine (Ky.).......... 29 | Cleveland, Mont............... 35
Central No. 6 mine (Ark.)... 17 | Cleveland mine (Ohio)........ 42
Central No. 10 mine (Ark.).................. 17 | Clifty, Tenn......c...cooo..... 60
Central No. 61 mine (Mo.)................... 34 | Clifty No. 1 mime (Tenn.)..... 60
Central West mine (W. Va.)................ 73 | Climax mine (Ala.)............ e 15
Centralia, Wash............................. 67 | Clinchfield mine (Va.)...oeeeeaenaeenianna.. 63
Cepece, W. Va ... ..o .. 77 | Clinchfield No. 2 mire (Va.)................. 63
Cepece No. 1 mine (W. Va.). 78 | Clinchfield No. 3 mine (Va.)... . 63
Chaffee, MA. . ...civenieiiai i, 31 | Clinchfield No. 6 mine (Va.)................. 64
Chaffee mine (Md.).....oooooiiiiiaa... 31 | Clinchfield No. 52 mine (Va.)................ 63
Chandler, Colo ... 19 | Clinchfield No. 55 mine (Va.).. 64
Chandler mine (Colo.)....................... 19 | Clinchfield No. 103 mine (Va.). - 63
Chandler bed (Colo.). .. .cvveeeoie i . 19 | Clinchfield No. 201 mine (Va.).......cceuu... 64
Charley’s Branch mine (Tenn.) 53 | Clinker formation. See Coal ash, fusibility.
Chaska, Tenn................. 54 | Clinton, Ind.... .. ..o, 26
Chaska mine (Tenn.)........................ 54 | Clinton, MO....ooeuiin it iiii i 33
Chataroy, W. Va._............. . 75 | Clinton No. 4 mine (Ind.)................... 26
Chehalis, Wash.............. . 67 | Clintwood, Va. . 62
Chehalis mine (Wash.)...................... 67 | Clintwood bed (Va.)..coooooiiiiieiiiiiiaaa. 62
Chenoa, Ky...oooiimiimaaniei .. 27 | Clover Fork mine (Ky.)...ccoeeeeoiiaaneaon 28
Chenoa Hignite mine (Ky.)................. 27 | Cloyd mine (Va.).............. 63
Chergomine (Colo.)...c.oeneeoii i .. 22 | Clyde Pocahontas mine (W. Va.). 7
Cherokee bed (Kans.)............o.ooouaeo.. 27 mine and car samples...... 87
Cherokee bed (Mo.)......... 33 | Coal, constituents forming ash in. 1
Cherokee mine (Pa.)........ .. 61 method of preparing for tests. .- 6
Cherry, Mlaeo e 23 rank of, abbreviationsfor................ 10
Cherry No. 2mine (I1L.)...._................ 23 | Coal ash, classification by fusibility.......... 10
Chester, W. Va. 71 compositionof.................. .- 2
Chickaloen mine (Alaska)................... 16 fusibility of, determination of. 49
Chickaloon River (Alaska).................. 16 relation to chemical composition..... 2
Chicora, Pa........ooo.o..o.. 47 relation to clinker formation......... 3
Chiefton, W. Va............. 74 See also Cones.
Chisholm mine (Md.)........ 32 | Coal Basin mine (N. MeX.)..uuuueneunennnnn. 39
Christian mine (Va.)........ 64 | Coal Basin No. 1 bed (N. Mex.).............. 39
Christiansburg, Va.......... i 63 | Coal Blossom mine (Pa.)....ccoeaeueiuannnnn 51
Christmas Siding, Tenn .. ................... 57 | Coal Bluff, Ind....cooomieaeiineiiiiiann 26
Christopher, TlL......... .. ................. 23 | Coal Branchmine (Ala.)....cc.ooooenao... 14
Church Hill, Pa........... 48 | Coalburgbed (W.Va.)..ooeeeiiiiiiiia... 71,75
Church Hill mine (Pa.).... 48 | CoalCity, Ala..coieeeenanie i 14
Cincinnati mine (Pa.)....... 53 | CoalCity, T . .oieeemeiiiiiiiian e 23
Cinder Butte mine (Colo.)... 20 | Coal City bed (Alg.)ecueeeeeenieoanannnns 14
Cirrus No. 2 mine (W. Va.).. . 72 | Coal Creek (Alaska)......coooeeneooiaaann.. 16
City No. 1mine (W.Va.)................... 77 | CoalCreek, Tenn............................ 53,54
mine and car samples................... 87 | Coal Creek bed (Mont.)....._................ 37
City No. 2mine (W. Va.)................... 77 | Coal Creek bed (Tenn.)................ 53-55, 57, 58
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Coal Creek mine (Mont.)..................... 37 | Consolidation No. 38 mine (W.Va.)......... 74
Coal Creek mine (Utah)..................... 61 | Consolidation No. 43 mine (W.Va.).. eee 74
Coal Cut mine (Tenn,)....................... 57 | Consolidation No. 47 mine (W. Va.) 74
Coaldale, Nev. . ... .......ooooiiiiiii.. 38 | Consolidation No. 63 mine (W.Va.)......... 7
Coaldale, W. Va...........oooiieiieio.. 74 | Consolidation No. 84 mine (W. Va.).. 74
Coaldale mine (W. Va.)..................... 74 | Consolidation No. 86 mine (W. Va.).. 74
Coalfield, Tenn.............................. 57 | Consolidation No. 87 mine (W. Va.).. 74
Coalmont, Colo............................. 19 | Consolidation No. 112 mine (Pa.).. 52
Coalmont, Tenn............................. 56 | Consolidation No. 113 mine (Pa.) . 52
Coalmont E mine (Tenn.)................... 56 | Consolidation No. 204 mine (Ky.)............ 29
Coalmont I mine (Tenn.).................... 56 | Consolidation No. 213 mine (Ky.).ceeeeunn... 29
Coalmont New A mine (Tenn.).............. 56 | Consolidation No. 214 mine (Ky.).. 29
Coalmont Old A mine (Tenn.)............... 56 | Consolidated Stahl No. 1 mine (Mo. 32
Coalmont 8. Old Hill mine (Tenn.).......... 56 | Cook mine (Mont.).......... 35
Coal Ridge bed (Mont.)..................... 38 | Cooper, W.Va. 72
Coal Ridge mine (Mont.) 38 | Corder, Mo .- 34
Coalview, Colo. ... ..oooceiiiiiiiiiii... 22 | Corinth, W.Va.....ocoeeeieiiiiiiaaa. 76
Coalville, Utah...............oooooo.. 61 | Cornrikemine (Col0.).......cooveemuiiennno.. 21
Coalwood, W. Va...... 72 i ... 8
Coates (Okla.)......... 43 mineand carsamples.................... 89
Coats Station, Ohio........ 43 | Cortez,Crlo. ... ..oooiiii e 21
Cochran No. 2 mine (Ohio) 41 | Cortez mine(Colo.)............ 21
Cody, WY0. e eeeeenaeieeieeeiiieaannns 83 | Corundite, crucibles of, use of. . . 5
Coke. See Natural coke. Corydon, Ky.......o..... . 28
Cokedale, COlo. .. covveeniiiiiiinennnana... 20 | Corydonmine............... 28
Cokedale bed (Colo.)... 20 | Cotula,Tenn........c....... ... 4
Cokedale mine (Colo.). 20 | Cotulamine (Tenn.).........cooeeunneennn... 54
Coleanor, Ala.......... 14 | Cowanshannock No. 2 mine (Pa.)............ 46
Coleanor mine (Ala.). . 14 | Cow Ford No. 4 mine (Tenn.). .. 57
Collier mine (TIL.)...... 24 | Cow Ford No. 5 mine (Tenn.). 57
Colliers, W. Va. ...oooiiiiiiiiiiiiaaananns 69 | Coxton mine (Ky.)..cceeeun... 28
Collinsville, TH. .. ............coioiiiiio... 24 56
Collinsville, Okla...... 45
Collom bed (Colo.)..... 21
Collom mine (Colo.)... 21
27
12
See also beds, mines, and towns named. Cranberry mine (W.Va.).....o.ooooooiiae. 7
Colorado and Utah No. 1 mine (Colo.)...... 22 | Cranberry No. 1 mine (W. Va.) 78
Colorado No. 5 mine (Pa.)................... 49 | Cranberry No. 2 mine (W. Va.) .19
Colorado Springs, Colo.........cocoooeina.. 18 mineand car samples........ ... 88
Columbia, MO. .. oiiieiiiiiiiiii i 33 | Cranberry No. 3 mine (W. Va.).. 79
Columbus No. 1 mine (W. Va.).............. 69 | ‘Crandall No. 1 mine (Mo.)....... . 3
Colver, Pa........oooooiiiiiii. 47 | CraneCreek No.1mine (W.Va.)............ 75
Colver mine (Pa).............oooiiiie 47 | CraneCreek No.2mine (W.Va.)............ 75
Cone molds, descriptionof................... 6 | Craneco, W.Va................ 71
figure showing....................... ... 7 | Cranesnest No. 1 mine (Va.). 65
Cones, ash, fused in test, viewof .. .......... 7 | Cream City, Ohio............ 43
method of heating.................. ... 7-9 | Cream City mine (Ohio)..... 43
mounted for test, viewof............ ... 7 | Creighton, Pa............... 46
preparation fortestof.................... 7 | Creightonmine (Pa.).......ccoooiiiiiinans 46
Confluence, Pa......cconnnniiiiiiiinn.... 51 | Crelin, Md.....ceeemiiaiaiaaaa e aaaaaaans
Conger mine (Tenn.).......c.oooeiiiioi 57 | Crescentmine, Pa...........
Conifer, Pa. ...cooveienniiiiiiiaaans 51 | Crescent mine (Wash.)......
Conifer mine (Pa.)..c..oooeemeneiiiiiiio. 51 | Crescent mine (W.Va.)......
Connellsville, MO. ....oovuiiiiiniineannnnn. 32 | Crittenden mine (Ky.)......
Conon mine (N. Dak.).c..ooeemiiiaiaaaann.. 41 | Croft mine (Pa.)............. ..
Conquest mine (Pa.).........oocooiiiiiaa.t. 49 | Crosby, Wy0. e umeiiiiiieii e
Consolidation No. 1 mine (Md.).............. 31 | Crossmine (Tenn.).....ccoeecuiieeneeanaannn 59
Consolidation No. 3 mine (Md.).............. 31 | Cross Mountain No. 1 mine (Tenn.) 53
Consolidation No. 7 mine (Md.).............. 31 | Crown Hill No. 3 mine (Ind.).... .. 26
Consolidation No. 8 mine (Md.).............. 31 | Crown mine (K¥.)eeeeecuueeeramanniaaennnnnn 29
mineand carsamples.................... 85 | Crucibles, for determining fusibility of ash,
Consolidation No. 9 mine (Md.).............. 31 descriptionof.....................L 5
Consolidation No. 12 mine (Md.)............. 31 | Crystal, W.Va e 74
Consolidation No. 26 mine (W.Va.)......... 74 | Crystal No. 1 mine (W.Va.)................. 74




Crystal No. 2mine (W.Va.)....cccaieeannnns
Cuba, IMl........oooiiae..
Culbertson, Mont........

Culp mine (Ohio)..........
Cumberland, Wash........
Cummings mine (Utah)...
Cunningham mine (Pa.)...
Curlew mine (Ky.)........
Curtis No. 1 mine (Colo.). .
Curwensville, Pa.... ...l
Cut Bank, Mont.............ocoiiiiiiia.
Cymbria No. 1 mine (Pa.).
Cymbria No. 23 mine (Pa.)..................

D bed (Alaska)
(Momnt. ) i iiiiiaiiaaan

Dakota Products mine (N. Dak.).

Daleview, Mont............ooiiiiiiiiiaan..
Daleview bed (Mont.).........o.occccainna..
Daley mine (Ala.).......
Dangelo mine (Ohio)................ccoooie
Dante, Va...oouiieiiiiiiiiiiiiiieaaenaas
Danville, Ill...........
Darms mine (Nev.)...
David bed (Alaska).....
David mine (Alaska)....
Davidson, Tenn.........
Davidson mine (Tenn.). . ....c.coceeiaennns
Davis and Watson No. 1 mine (Mo.).........
Davis mine (Tenn.)........o.coooiiiiaaannn.
Davis No. 4 mine (Mont.).

Davy mine (Ohio)..................o..ool
Davy Pocahontas No. 1 mine (W. Va.)......
Davy Pocahontas No. 2 mine (W. Va.)......

Dawson bed (Ky.)....
Dawson bed (N. Mex.)
Dawson bed (Okla.)...

Dawson No. 2mine (N. Mex.)...............
Dawson No. 6 mine (N. Mex.)...............

Dayville, Oreg. . .... e
De Armond, Tenn. . ....cocoeuiiinninnnnnnn.
Dean bed (Ky.) See Fireclay bed (Ky.).
Dean bed (Tenn.). See Windrock bed.
Dean Brothers mine (Va.)..
Deda mine (Mont.)......
Deepwater, Mo........
Defiarice bed (N. Mex.)..
Defiance mine (N. MeX.).cooveenuennnns
Deformation temperature, definition of .
Degnan-McConnell No. 5 mine (Okla.)..

Delagua bed (Colo.). .

Delagua No. 1 mine (Colo.).....cceuueuinnn..

INDEX,
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74 | Delagua No. 3 mine (Colo.)......cccoeeueen..
23 | Delaney mine (Ohi0)......c.coeeeeuuaennn. .
38 | DelCarbon, Colo. ....ocveniemiieiiaannn
43 | Della, VAo oo i iaiiaaicaaeiiiaiaaan
66 | Deltamine (Pa.)-.c.ceeeueemaiannacennnnnn
61 | Deltamine (W.Va.). ..coooiiiimiinanaiannnn
47 mine and car samples....................
30 | Dempsey mine (Mont.).............coeennnn.
22 | Denning, ATK. .....coooiiiiiiiiiiiii,
49 | Denning bed (Ark.)........cccevuenenenn.n.
37 | Denning No. 2 mine (Ark.)..................
47 | Dents Run No. 1 mine (Pa.)................
47 | Dering No. 1mine (Ind.)....................
Dering, No. 2mine (IIL).....................
16 | Dering No. 4mine (I1L.).....................
38 | Derryhale, W. Va....__.....................
60 | Devil’'s Fork, W. Va........................
82 mine and car samples....................
49 | Devil’s Fork mine (W. Va.).................
49 | Devil's Slide, Utah........ccoeenenoninnan.s.
57 | Devonmine (Md.)......oovvinnnniiianaaaas
41 | Devonia, Tenn...........cooiiiiiiiiiiiinnn.
37 | Diamond mine (N. Mex.)......c.cooueenn.n.
g7 | Diamond mine (Wyo0.)..............ocoeaais
14 | Diamond No. 1 bed (N. Mex.)...............
49 | Diamond No. 2 bed (N. Mex.)...............
63 | Piamond No.3 mine (Pa.)..................
95 | Dickey No. 1 mine (M0.)....................
3g | Dickie No. 1 prospect (Wyo.)................
16 | Dietz, Wyo.............
16 | Dietz No.2bed (Wy0.). . ceveeeeeeeennann...
56,58 DietzNo.4mine (Wyo0.)...oceeeninnnnnnnn.
56 | Dietz No.7bed (Wyo.). . ...
33 | Dietz No. 7 mine (Wyo0.)....................
57 | Discovery tunnel mine (Wash.). ............
g7 | Disney mine (Tenn.).................cco....
72 | Dixiana No.4mine (Ala.)...................
41 | Dixie No. 4 mine (Tenn.)...................
73 | Dodson, Md ........oooiil
73 | Dodson mine (Md.)...cooveeeiinciiinas
39 | Dodson No.3 mine (Md.)...................
45 | Dodson No. 5 mine (Md.)...................
9g | Dolores, Colo....oooumeiiiii
39 | Dolores, Tex. ........ccoocoiiiiiii
45 | Doloresmine (Tex.).........................
33 | Dominguez, Colo.................oolL
39 | Domino, Ky.. ..o
39 | Donnell prospect (Oreg.)..........cc........
98 | Dooley, Va...o...ooo
50 | Dora,Ala. ...
45 | Dorchester, Va...............L
59 | Dos Rios, Calif...oonnneiniiiiis
Douglas, Wy0..ooueeemaieiieaaiiinaaanan.
Douglass, Ky.coveeueimmiiiiiimiiiaiannna.
65 | Douglassmine (Ky.).c..ovveveeeeniaeanaa..
36 | Douglas No.2 mine (Tenn.).................
33 | Douglas No.2mine (W.Va.)................
39 mineand carsamples..........cooeuenn..
39 | Drake, Pa. ... .cooniiimiiiiiiiiaiees
9 | Driggs,Colo...coivrmnimiiiiiniiiiiais
44 | Drill, Va.cooiiiniiiiaaii e
30 | Drillmine (Va.).eeormneiennnioinianeaaas
20 | Drummond, Mont........ccccemiiiiiiinnnaansn
20 | Dry Creek mine (Colo.)......coeuunemnnnaanan
20 | Dry Hollow prospect (Oreg.).......ccceeuuen
20 | Dublin, Va....cooiviiiiiiinnenniienieanannns
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Dubois, Pa......... PO ceceecccneecaannn 49 | Eldorado, Ml...ueeeeceecneecccececcennnnnen 25
Dubois, Wy0...cueeeeeeerentenenencncacanns 82 | Eleanora mine (Pa.)....... 51
Duck mine (Ohi0).eeceeeeeceeennaaannannnnn 42 | Electric mine (I11.)........ . 2%
Dugger, Ind....... ceee 26 | Electric mine (Mo.)........ . 32
Duggins bed (Utah)..cceeueueecenannnnann... 61 | Electric mine (Pa.)........ 48
Duktoth Valley (Alaska).....coeeeeennann... 17 | Electric No. 8 mine (Pa.).... 50
Dunbar, Va...... ceteenneeateaeanaaaenannnnn 65 | Elizabeth, Pa......oociiiiiiiiiiinniinanaas 46
Duncanbed (Va.)eeeeeeereaaaenencnnnennnnnn 64 | Elizabeth mine (Ohio).ceeerueeeceeaennnnns 42
Dungannon, Va.eeeeeeeeeaeeeaeennenennnnnnn 64 | Elk Creek mine (Colo.).... 22
Dunlap, TenN...ccceeeeceunnnnerennnnaennnns 50 | Elkhart mine (Tenn.)....cocceececeecanancnnn 54
Dunlo, Pa........ coreecentanaaaaaaanaaanan 47 | Elkhorn, W. Va.....ooiiiiiiiiieriinnnnnnnns 72
Dunloup, W. Va..eeueireneaniaeananaannnns 69 | Elkhorn bed, (K¥.).ceecercueecaeciennnanns 29
Dunmore, Pa..c..eeeeeeieenaenanannaaaaan.nn 51 | Elkhorn mine (Ky.).evceeeueeeeeeenrennnnnan 29
Dunmore No.2bed (Pa.)cceeeennnnnnnnnnn.. 51 | Elkhorn No. 301 mine (Ky.)-ee.oveuvennnnnnn 29
Dunn Loop mine (W. Va.)... 69 | Elkhorn Piney No. 6 mine (W. Va ).- 79
Dunn Loop No. 2 mine (W. Va.). 69 | EIk Lick, Pa.....cccieecernnannans . 51
Duquoin, Mo eieeiiieennineniaaeenaaa. 25 | EIKOL, WY0. ceeueeiieaenaraacaainnnenann 83,84
Durango, Colo...... cecenesenaenannnaaaanann 20,40 | Elkol bed (W¥0.) - e cuiieemiamecnaaaecnnnnns 8
Durham, Wash.......... 66 | Elkol mine (Wy0.)e..eeuieeaeeiinaennannnn 83,84
Durkin prospect (N. Dak.).......c..co.ee.en 41 | Elk Ridge, W. Va......... .. 2
Elk Ridge mine (W. Va.). 72
E. Elk Valley, Tenn.......... 54
E bed (Alaska)...ceerueennanananaaanaaaannnn 16 | Elk Valley mine (Tenn.). . . 54
E bed (Mont.).eeuunennninininiiiianinannee 38 | Ellenburg, Wash.........cceeceeeemeneennens 66
Eagan, Tenn..........cooiiieieiiieiinnnnes 55 | Elerslie, MA..oeuneneeennineneneenenenenennns 31
Eaglebed (W. Va.)eeeeiiiiniannnennannnnnns 69,70 | Ellerslie clay mine (Md.).. ....... .3
mineand carsamples.................... 85,86 | Ellison and Johnson prospect (Va.) 65
Eaglemine (Pa.)......ooooiiiiiniiiiaoa. 47,49 | Elm Grove, W. Va............. .7
Eaglemine (Wyo0.)..........occoieiinn. 8 | Elm Grove No. 1 mine (W. Va.).cc.c.ouenee- 75
Earling, W. Va......ooooooiii 1| ElMora, Pa...cccunennennnnnn. .4
Earling No. 1 mine (W.Va.)................ 71 | E1Pasomine (Colo.)...uueenneeneenneennenn 18
Earlington, Ky..........oooooiiiiiii. 29 | Elverton, W. V8. .eeeeeeeueeaeacncancnnns 69
East Barnstead, Ky.......... 29 | Elverton mine (W.V8.)eeeeuereiainenennnnn. 69
East Creek Ladd mine (Wash.). 67 | Elys, K¥.eeeeeieeeaneeeaacaranaenaacaaanns 29
Eastern Ohio mine (Ohi0).......cccvuuen.... 42 | Emerald No. 1 mine (V8.)...eouieeeeeennnn.. 63
East Fork mine (Tenn.)..................... 56 | Emery, Alask8........ccoeenmianniannannnnns 16
East GuM, W. Va_.....oouiiiiiiiiaa. 77 | Emery, Utah .........coieeeeeeneeaaannannn 61
East Gulf No. 3 mine (W. Va.).............. 77 | Emery bed (Alaska).....evouveinnnnnnnnnnns 16
East Gulf No. 4 mine (W.Va.).............. 77 | Emery mine (Alaska).......ccoceemeriinnnns 16
East Gulf No. 5 mine (W. Va.)........o..... 77 | Emory Gap, Tenn........ 59
East Jellico mine (K¥.).cceveeiveueeenannnn. 27 | Emory Gap mine (Tenn.). 59
East Laurel mine (Tenn.)................... 56 | Empire, Ky............... 27
East Liverpool, Ohio.........c.coiviiiiine. 42 | Empire, Ohio............. 43
East Millsboro, Pa.ceueeeennevinnnennnn... 50 | Empire bed (Ky.)......... 27
Eastmine (Va.).....cooiieienneiaaaaao. 65 | Empire mine (Colo.).....ccoonreeereiannnnn 20
East Ohio No. 2 mine (Ohio)................ 43 | Empire mine (Ky.)..c.oeeevenirnuiennanannnn 27
East Scobey, Mont.........cocoeoiieaiiaa... 37,38 | Engle mine (Pa.)c.cc.cnu.... 51
East Staub mine (Tenn.).........c.cce...... 57 | Engle-Starkville bed (Colo.). 20,21
East Wiley mine (Wy0.)...ccoooeiiuann..... 83 | Empire No. 63 mine (Va......c...ccovennnn... 65
Eccles, W. Va....ooumniieienianinannnn.s 77 | Emrick No. 1 mine, (Md.)..e..eeuenruennnnnn 31
mineand carsamples.................... 87 | Eriton mine (Pa.)......... 49
Eccles No. 3mine (W.Va.).oeooivennnan.... 77 | Ernest, Pa......c.o....... 50
Eccles No. 5mine (W.Va.).................. 77 | Ernest No.2mine (P8.)...ccevureennnnaanna. 50
mineand carsamples.................... 87 | Eska, AlasKa....couieeuiieiiriiinniennannns 16
Eccles No.6 mine (W. Va.).................. 77 | Eska bed (Alaska)........ 16
Eckhart, Md..........oooiiiiiiiiiLl, 31 | Eska mine (Alaska)..cevuieieenrnraenannnnn 16
Eckman, W.Va...............c.oooioioia. 72 | Esser No.4mine (Va.)eeooceaiieeaaannnnn. 65
Eclipse No. 1 mine (Okla.).................. 44 | Esserville, Va........... 65
Ed Collom mine (Colo.). . ...o.ooeemnanen... 21 | Estells, Okla............ 43
Edgewater mine (Ky.)...oeeeeeeeenniennnn.. 30 | Eureka mine (Ala.)....... 15
J 0% T - S 51 | Eureka No. 39 mine (Pa.).. 52
Edison, Kans...c.ououuieeeennrrennnnnenanenn 27 | Eureka No. 40 mine (Pa.). cee 48
Edlund bed (Wash.)..ceoeeenoaaioiaaa. 67 | EvansCity, Pa....ccueeneemivnieeaanannnns 47
Elberfeld, Ind......ccoieeererninnnannnnannnn 26 | Evansmine (Tenn.)..e..ooevenniianeanaene.. 55
Elberfeld mine (Ind.).ccoceouieennnnnennnn.. 26 | Evansville, Ind .- 26
Elbon No. 5 mine (Pa8.)eceeuuereeennnnennn... 49 | Everett Association prospect (Oreg.)....-... 45
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F bed (Mont.), coal, ash, fustbility .......... 38 | X RUDIDING (KY.)-ooomoooomnesneeenenss %
Fairfax, Wash. ......cerveennnnn... g7 | Franklin, Kass...... 7
Fairfax mine (Wash.).. g7 | Franklinbed (Md.)................. s1
Fairfield mine (Colo.). . g1 | Franklin Emery No. § mine (IL.). .. 2
Fairmont, I1l. .......... g5 | Franklin Station, Md................. 31
Fairmont mine (1IL)... 25 | Fraterville mine (Tenn.). 5
Fairmont, W. Va...... 74 | Frederick, Colo........... 22
Fairview mine (Wyo.). 82 Freehart No. 1 mine (Va.) [}
Falcon No. 8 mine (Pa.) 50 | Fremont, Tenn......................... 56
Falcon No. 9 mine (Pa.) 50 | Fremont, Utah.......ooommmemninnnnenn, 61
Fallen Timber, Pa....... 47 | Freeportbed (Pa.)....... 48
Falls Branch mine (Penn.). 55 | -Freeport mine (W.Va.).. 76
Faraday, Va..... e 64 | Friendsville, Md.................... 32
Faraday, W. Va....... 79 | Froid,Mont...... ... 38
Farland mine (Tenn.).... 54 | Fromtier, Wyo... 84
Tarmers No. 1 mine (Mo.) 34 | Frostburg, Md........... s1
Farmington, N. Mex..... 40 | Frozen Head bed (Tenn.). 55
Farmington, W. Va.... 74 | Frozen Head mine (Tenn.). L]
Farr, Colo....u......... 19 | Fruitland, N. Mex....... 40
Fay Ral mine (W. Va.). . 69 | Fucamine(Wash.).... o6
Fieldner, A. C., workefted.................. 1 | Fulkerson mine (Ky.).. 28
Fieldner, A. C., Hall, A. E., and Field, A. L., 7
work cited..oeuueeennneinnnannn.. 3,9 81
Finleyville, Pa....... 53 &
Fireclay bed (Ky.)....... 27,29 .- L
Fireco, W. Va............ 77 | Furman, mine (’1‘011!1) -------------------- 87
mine and car samples. g7 | Furnace, for determining rusibility of ash,
Fire Creek bed (W. Va.)....oooueue... o, 71 76-80 description of 4
mine and car samples......cc.coaa... 87 &
Fire Creek mine (W. Va.).. . 77 é
Fisher mine (Mont.)...... . .88 See alse Melter furnace; Molybdemum-
Flag bed (K¥.)eeeceeeeneeannnneaeanceannnnn 29 wire furnace.
Flanagan mine (TeNN.)eeeueeeenneeeeacannnn- 56 | Fusibility. SesCoal ash.
Flat Creek mine (Tenn.).. . 59
Flat Gap, Va........... 29,65 G.
Flathead River, MOnt....coceeeeeeernnnnn... 37
Flat Rock mine (Va.) . .ooweomeroreerrroir. 64 | GDed (MOBE)....oocu.. ererenaenenas 8
TFlatrock Ne. 3 mine (Tenn.)...... .. &7 | GaleCreek mine(Wash.). 68
Flat Top mine (W. Va.)-.ccueeeeereerannnn- g | Calitzenbed (Md,)....... 33
Fleegle mine (Pa.). See Hitchew mine. Gallitzin mine (Pa.)...... 47,86
.. 29 mine and car samples... 88
) 33 Galloway No. 11 mine (Ala.)...... 15
Fluid temperature, definition of. .. . ¢ | Gallup, N.Mex........ SRRIORRRIIED 3
Folsom Morris No. 5 mine (Okla.). 43 | Gallup Southwestern mine (N. Mex.) 39
Folsom Morris No, 6 mine (Okls.)... .. 43 | GannonsStation, Md............... 3
Folsom Morris No. 8 mine (Okla.).. 43 | Gardiner, N. Mex...... 39
Fonde, TeNN . eeeererenenenrnnnnnns .. 55 | Gardiner No.1mine (N. Mex.)...... 39
Forbes, Col0..eennnn.... . .. 20| Garmsey,Ala.........ocoooeemninies u
Forbes No. 9 mine (Colo.). . 90 | Garnsey mine (Ala.).......ooooeiiiiiil. 14
Force, Pa.ceueeeecennne. 49 | Gasbed (W. Va.). See No. 2 or Gas; Rawl
Ford City, P8eeeueereneasneannanns 46 bed.
Fords Prairie mine (Wash.)....... 67 | Gas furnace method, for determining fusi-
Fork Mountain mine (Tenn.).... . 53 bility ofash......oeeeeniaiiiias 49
Fork Ridge, Tenn............... 55 | Gastonmine (Ohie). ... .- .o
Fork Ridge No. 1 mine (Tenn.).. 55 | Gebobed (Wyo.).... . . 8
Fork Ridge No. 4 mine (Tenn.). 55 | Geltz mine (N.Dak.)... cees .4
Fort Branch, InQ......ccovveiiennnninnnnn. 95 | Gem No.2mine (Tenn.).. R .. 55
Fort Branch mine (Ind.).. eereennann 25 | Gem No. 4 mine (Tenn.).. [P 55
Fort Payne, Ala........ .. 14 | Georgel, Va...cceauevannee cececsesaneean 65
Fossil, Oreg...ccceueenn . 45 | George Rudy mine (Ky.).......... . 28
Foster prospect (Mont.)e..eeeeeeeeuenennens 36 | Georges Creek No.3 mine (Md.)... . 31
Four-foot bed (Pa.)..cceeeieeaanacenninnn. 51 | Georges Creek test opening (Md.).. .. 3
Fourmile, Ky-........ . 27 | Georgetown,IN......ccocvnnrennnn 25
Fox Den mine (Tenn.). . .. 56| Gernt,Tenn.......... . 56
Fox Ridge, Ky.......... . 27 | Ghem mine (Pa.)... .. 49
Fox Ridgemine (Ky.)eeeeercececancans ceene 27 | Gholsonbed (Ala.).cc.cueuuirneannanananaen 15
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mine and car samples..
Gilliam mine (W.Va.)..

Gin Sang mine (Md.)....

Glamorgan bed (Va.)......
Glamorgan No. 3 mine (Va.).
Glenbrook No. 2 mine (Pa.)..
Glen Campbell, Pa........
Glen Carbon, Ala...............
Glen Carbon mine (Ala.).......
Glendive, Mont.........

mine and car samples. .
Glen Mary bed (Tenn.)..
Glenrock, Wyo........
Glenrock mine (Wyo.).
Glen White, Pa.........

mine and car samples..
Glen White, W.Va..........

Goshen No. 2 mine (Pa.).

Grand No. 1 mine (Ark.)
Grand Ridge, Wash........

Grantsville, Md.........
Grantsville bed (Md.). ..
Grassy Ridge bed (Tenn.)..
Grassy Run No. 1 mine (Pa.)
Grayson, Ill................

Great Northern No. 21 mine (Mo.)...........
Greenbed (COl0.)eueernrieeiiiiinnnnnnnnnn

Green mine (Colo.)....
Green mine (Utah)....
Greensburg, Pa........
Grennel mine (Mo.). ..
Greer Station, Pa......

Glacier, Wash.............................
Gladeville No.3mine (Va.).................

Glendon mine (Ky.)euc.oeeeunuiinnnunnnnaa..
GlenJean, W.Va._.......oociiiiiiiiiniaa..

Glen White mine (W.Va.)...cooovvenenn....
Glen White No. 2 mine (Pa.), mine and car

Goucher No. 2 mine (Ohio).........cceuean..
Government mine (N. Mex.)................

Grand Ridge mine (Wash.)..................
Grassy Ridge mine (Tenn.)..................

Grayson No. 6 mine (I1L.)....................

Greybull mine (Wyo0.)eeeeeeereniiainnnnnnn..

INDEX,
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39 | Griffin mine (Oh0).......c.cveemeecenrcnncns 43
27 | Grove City, Pa.cccceeuecreiccnencecsnanacnns 51
24 | Gufmine (W.Va.)..o.oiieeeeenerecennnans 77
85 mine and car samples......c.cceeeenaenn. 87
52 | GUND, WY0..ouiieiiiieinnniaececennanens 84
81 | Gunn-Quealy B mine (Wyo0.)-eeucueenannnnn. 84
72 | Gunton Park, Va.....cceeveeuiiiecncninennns 63
86 | Guthriemine (Md.)......ccecceiiiirnnnnnnen. 31
72 | Guthrie mine (W. Va.).. 76
48 | Gwynn prospect (Wyo.). 83
25 | GYPSEY, Paeeeeiiiiiiiiaiiiicareccaccnen 50
31 H.

68 Habersham, Tenn........ccccceeeveeencecenns 54
65 | Hackett, AKeeeennemnnemneeinrenneennennes 17
65 | Haddix bed (Ky.). See Hazzard bed.
65 | Haden, Colo..cnmnenrmeneeneneeneeaenaanenn 23
65 Haganmine (Va.)...occeiiiiiiiciiennecens 64
49 | Hagan prospect (Va.)eeeeeeneeneneninenennnns 64
50 | Hailey-Ola No. 2 mine........ccueenenennnnes 4“4
15 | Haileyville, OKIB. . ecuuennenneeneeneeneanee 4“4
15 | Halemine (TeNN.)......coevueenennennanens 54
36 | Hale prospect (TeNm.)......coeeueenenenannn 56
27 | Haley Mountain No. 1 mine (Tenn.)......... 5
69 | Hall, A. E., acknowledgement to............ 1
8 | Hall mine (Tenn.)..............
59 | Hamill No. 2 mine (Md.)
82 | Hamilton, Mo.............
82 | Hamilton prospect (Colo.).
47 | Hanna, Utah...ooveeeeeenncenaeeneeceaannes
85 | Hanna, Wyo........
77 | Hanna City, Ill........
77 | Hanna City mine (IIL)..
Hannaford mine (Wash.).....
47,85 | Hannaford No. 1 mine (Wash.).
74 | Hanson, Okla.........coo....
47 | Harlan, Ky..ceooo.....
58 | Harlan bed (Ky.)...
75 | Harkness bed (Ala.)...
75
19
32
49
42
40
4
34
29
17
66 | Hartford, Ohio......
66 | Hart mine (Colo.)...
57 | Hartranft, Tenn.....
32 | Hartshorne, OKkla....
32 | Hartshorne bed (Ark.).
57 | Hartshorne bed (Okla.)-.c....ccennnnnnnnn...
51 See also McCurtain bed.
25 | Hartwell, W.Va........ooiiiiiiiiiennnnnns 72
25 mine and car samples 86
59 | Haskell No.3bed (Va.)..ccciecneenanenanen 65
32 See also Upper Banner bed.
22
22
62
53
33
53
83




INDEX,

Page.
Havacomine (W. Va.).......coooviiiiioo. 72,73 | Hillville, PA...cceeernnnniiannnirananneanaes
Havre, Mont 37 | Hilton mine, (8. Dak.)
Hawk’s Nest, W. Va 69 | Himyar mine (K¥.)eeeeeaeeeracaamaaaanaens
Haws No. 3 mine(Pa.), mineand car samples 52,85 | Hitchew mine (Pa.).cccceeeeeeiecnieonnnnns
Hayden, Colo..c..eemaaeannaaniaiaaanana. Hitchman mine (W, Va.)
Haynes, N. Dak...... Hitemine (Pa.)...ccceverencreieienacaenenns
Haynes bed (N. Dak.). Hi-Top mine (W. Va.), coal, ash, fusibility...
Haynes mine (Wyo.). 82 | Hi-Top mine (W. Va.), coal ash, fusibility...
Hazzard, Ky......... .- 29 | Hoffman, Md.........coovviivniinnnnnnannn.
Hazzard bed (Ky.)y-ceceeeueeinaeeniannnanas 29 | Hogan prospect (Utah)..
Hazzard-Dean mine (Ky.)..c...ocooeeiaen... 29 | Hogback bed (N. MeX.)..cceeuueenirannnnnnn
Hazzard mine (Ky.)eeeoeeeieeennaaaa... 29 | Holbrook, W. F., acknowledgment to.......
Heldebrand strip pit (Okla.)........... 43 | Holland No. 1 mine (Mo0.).c.ceuveeeiinnnnn-n
Healy Creek, Alaska. 17 | Holmes, J. A.; work cited...................
Heaton, N. Mex........ 39 | Holmes mine (N. MeX.)...cocvvneniennann...
Heaton mine (N. Mex.) 39 | Holsopple, Pa....couieeiiiiiiiiiiinnnnnn
Heber, Utah......... 62 mine and car samples....................
Heber Robinson mine (Utah) .......... . 61 | Home No. 1 mine (Mo0.)...cveunaecienannnn..
Hebron, N. DaK......ccooveuieanaa.. .. 41 | Homer City, Pa....cooiieuiiirnnnannnnnnnn..
Hebron mine (N. Dak.)..................... 41 | Home Riverside No. 1 mine (Kans.) .......
Helen, W. Va. . ooiieiiiiiiiiiiiiaaans 77 | Home Riverside No. 3 mine (Kans.).........
Helena, Ala. .. .oooiiiiiininiinnnn.. . 15 | Honolulu prospect (Oreg.).c.ceevvnvnvennnnn.
Helena bed, Ark......cccoeenenaaa... . 15 | Hooper bed (Tenn.)....ccccuicacecancnannnnn-
Helena mine (W.Va.)................ . 72 | Hornbrook No. 3mine (W.Va.).............
Helen No. 3 mine (W.Va)............ . 71 mine and car samples....................
Helen No. 4 mine (W. Va.)........... 77 | Horner mine (Mont.)...c.coemeriioiennnn..
Helen No. 5 mine (W. Va.)............. ... 77 | HorseshoeBend, Colo.-eeeeeeenuunnniinnnnnn.
Helenwood, Tenn....cccceeuieannnn.... - 59 | Horseshoe mine (Pa.)e.c.ceeeeeeanoiiaacnannnn
Helenwood mine (Tenn.)............... . 59 | Horseshoe mine (Colo.)..c.vueeurarneennnnnn
Hell Gate mine (Mont.)................. . 37| Hopedale,Ohio. .. ...cccoeiiiiiiiiiia..s
Hellier, K¥.ecueereeeaeaaananaeaaaannnn . 30| Hopewell, Pa.....occiiuimienirninninnnnnnnn
Helper, Utah................ooooil. . 60 | Hopkinsmine(W.Va.)...ooeiiiiiiaaas
Hemphill, W. Va..c.oooiiniiiiieiaa. . 73 | Hotcoal, W. Va ... .ooiiimiiiiiunnianannnnn
Henderson, Ky...eeeceeeiienaanannnnn . 28 mine and car samples.......c..eeeiennenn
Henderson No. 1 mine (Pa.).......... 53 | Hotcoal mine (W. Va.).eeerieeeneaaenaannn
Hendrickson mine (N. Mex.)......... 40 See also Gulf mine.
Henry, W. Va..iiiiiiiaiiiiiiiiinaiaannnnn 71 | Householder mine (Ohio).c...ccvecaennnnann.
Henrietta mine (Pa.)...ccccveeeienianannn... 47 | Houston No. 1 mine (W, Va.)...ccoearenn...
Henry mine (Colo.).. 22 | Houston No. 2mine(W.Va.).......ooenent
Henry mine (W. Va.) ...... 22 | Howard mine (W. Va.)eeeieoveeenenannennnn
Henry Mullaneys mine (Md.) 31 | Hubbard, Md........éccceemiiiniieninnnnenn
Henryetta, Okla............ 44 | Hudson, Wy0...eeueeeaieaenaecceanaannnn
Henryetta bed (Okla.). 44 | Huger, W. Va..ooomiiiiiiiiiaieiaininnnnns
Henryville, Oreg 45
Henryville mine (Oreg.).... 45
Herbert, Tenn.......... 54
Herndon, W. Va........ooooooiiiii... 81
b2 (3 51000 1) SO R U 23,25
Herrin bed (I11.). 23,24
Hesperus, Colo...... 20
Hesperus bed (Colo.) 20
Hesperus mine (Colo:, 20
Hiawatha, Utah,_..._. 60
Hiawatha bed (Utah)....................... ,61 | Hurst No.1mine (M0.)..c.cooviiainiaaannas
Hiawatha No. 1 mine (Utah) 60 | Hustead mine (Pa.)....coccoieeiiiiiaiaaan.
Hiawatha No. 2mine (Utah)................ 60 | Hutchinson, W. Va.............o.oiiiiaa.n
Hickey mine (Wy0.) .o ceeeeenrneniennennnn. 82 | Hutchinson mine (W. Va.).....ccocouoiieaans
Hickory No. 2mine (Okla.).....ccvuennn... 45
Higginsville, MO. ... cvveieannnenannnnn. 34 I.
High Cliff mine (Tenn.)........ccocoueeenn.. 55 | Tbed (Utah)-cceeemeucnnrnmenencacaiaaannnn
Highland No. 2 mine (Tenn.)................ 56 | Iditarod, Alaska.......o..ocoociiiiiiiiaoas
Highland Junction, Temn..e.eenenennneeens 59 | Igloo Creek, Alaska
Hilger, Mont.......oioeiiiiiii, 36 | Mlinois, mine and car samples. ..............
Hillis prospect (O1€g.)«.cueeeeneeinnninnnn.. 45 See also beds, mines, and towns named.
Hillman, Pa....cocooeiiiiiiiiii., 51 | Imboden, Va......c.ceeneemeieeaeeeian.
Hillsdale No. 6 mine (Pa.)................... 50 | Imboden No 2mine (Va.)..ooeeeennaennnn..
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Indeperdence mine (Mo.)................... 34 | Jenkinjones No. 8 mine (W. Va.)............
Indiana No. 6 mine (Pa.).................... 50 mineand carsamples.........cccceecannn
Indian Creek mine (Ind.).c..ooeuennenn...... 25 | Jenking, K¥...cueeeuemmaaancivienaiaaaannan
Indian mine (Wy0.)e.cueeenieennvennnnnnnn.. 82 | Jenny Lind, ArK.....cooiiiiiiiiiiiiiaiiiaas
Indian Mountain mine No. 3, coal. . 55 | Jenny Lind No. 17 mine (Ark.)..............
Indio mine (Ala.)...ccieeeeeemnnnnenennnnn.. 14 | Jesse Knight prespect (Utah)................
Industrial mine (Col®.)......cooveemneea. .. 18 | Jewell, Va..oooeeiieiiiiiiiiiiaeaieaaaaan
Industry, ..o oeneiiii i 24 | Jewell Ridge No. 1 mine (Va.).c.ocoeeean. .
Ines, Wy0. e e eaeaeeeaeeieeiaiaaaannnn 82 | Jim Monuen mine (N. Dak.)e................
Inez mine (Wy0.)eeeneeeeeenmaaeeennnnnnn.. 82 | Joe Collum mine (Col0.)c.eeuueemieaenaaaa..
Ingram Branch, W. Va...................... 69 | John Dyer mine (Pa.)....ceeieeiiiianaannnnn
mineand carsamples.................... 85 | John’s Branch mine (W.Va&.) i.c..oo.oooa...
Ingram Braneh No. 2 mine (W. Va)......... 69 | John Sinesmine (Md.).cceveeunaeaaeanaanan
mineand carsamples.................... 85 | Johnson mine (Ohio)...cceoeanoaea it
Inmran, Wa..oooene i 65 | Johngen mine (Wyo0.)...ueeremieneannnnnnn.
Intermont No. 6 min‘e (4% PO, 65 | Johnstown, Pa.....cccevericenrnanenennnns
Intermational mine (Colo.)................... 22 | Jonesbed (MONt.)...oueeemiecneeeaneeancannn
Internationalmine (Mont.).................. 35 | Jonescoal bank (W.Va.)eeeiienaaniinannnnn
Iron,in ash, reduction of, eflect of ........... 3 | Jonesmine (Mont.)...coceieeiiiaaaananannns
Irondale, Ohio.......cceeiiinnannnaanaa... 43 | Jonesmine (N. MeX.)e. . ueuuiienienannnnnnn
Iroquols, W. Va...ooiiumiieiaeiinaaaa... 81 | Jonesmine(N.Dak.)...cocemmmimaaaaaaaa..
mineand earsamples.................... 89 | Jonesmine (S. DaK.)eeeerueenennnnennnnnnnnn
Iroquois mine(W.Va.) .....ooooeeeeoaooon. 81,89 | Jones No.1mine (M0.).cceeeeueeaeaaaannn.
......... 49 | Jordan, Mont............
......... 29 | Jordan bed (Mo.)........
Island Creek mine (W.Va.)................. 71 | Jordan bed (Tenn.).......cooeuueennvnnnnnnn.
Istand Runmine (Pa.)......cooooiieen...... 46 | Josephine, Va.........cooiiiiiiiiiiiiiiin...
Italian Blue Gem mine (Tenn.)............. 55 | J.S.T.mine(Va.) e eeaeeaeeiiioiiiinnnnnnn
’ Jumbo bed (CO0l0.)euuaeeeaeaiiiiaaananaan
’ K.
Jack Rock No. 3 mine (Tenn.)............... 55
Jack Rock No.3bed (Va.)................... 63
Jackson mine (Colo.) .o onneeni il 21
Jackson mine (Fenn.). 58
Jackson mine (Va.).. 64
Jacksonville, Mo....... 35
Jacksonville mine (Mo.). 35
Jacobs, Pa............. 50 | Kay Moere No. 2 mine (W.Va.).............
Jacobs mine (Pa.). 50 | K.C.Midland No. 4 mine (Mo.).............
Jagger bed (Ala.).... .. 15 | Kearnsand Duggins mine (Utah)........ -
Jake Miller mine (Pa.)....oqueeeeeeencnnnn.n. 52 | Keaton mine (Tenn.)........................
Jake’s Branch mine (Tenn.)................. §9 | Kebler No.2mine (Colo.)...........ceunens
Jake’s Tank, Temn......... 59 | Keenemine (Mont.).ceeeeueiennanmannnn.a.
James mine (Colo.).. ... 21 | Kelley Bed (Tenn.). ....cccceeueeennnnnn.s.
James mine (Pa.).ee.en.neeneennnee ... 48 | Koellioka (C) bed (Ky.).....cuuoeon ceeenenns
Jameson Blue Gem mine (Tenn.)....... 55 | Kelly bed, (Alaska) ......cceiiieienniiannnnn
Jamison No. 4 mine (Pa.).............. ... 53| Kellybed (Va.)eueeennnmiiiiiiiiiia
Jamisonvide, Pa............o.oooiiiiiiiil. 47 | Kellymime.....cooeueemanniimiiiiiiiiiiaaa.
Jasonville, Ind...cceveenenneoia ... 25 | Kelly’s Creek No.3 (W.Va.)..oooiioaaaaannn
Jawbonebed (Va.)...coveeeea ... 65 | Kemmerer, Wy0......ocoiemmneiininnennnn
J.B.B. No.1 mine (W.Va.)......... 73 | Kemmererbed (Wy0.).eovueuiriieieannaanns
J.B.B. No.2mine (W.Va.)........... 73 | Kemmerer No.1bed (Wyo0.)......cooooun.n.
J.B.B. No.3mine (W.Va.)........... 73 | Kemmerer No. 1 mine (Wyo.)...............
J.B.B. No.4mine (W.Va.)........... ... 73 | Kemmerer No. 4 mine (Wyo.)..
J.B.B.No.5mine (W.Va.)................ 73 | Kemmerer No. 5 mine (Wyo0.).....coooon....
Jeffersom bed (Ala.)......oooooeiiiiill. 14 | Kemmerer No. 6 mine (Wyo0.)....c.ccovennn.
Jefferson center, Pa.. .. 47 | Kemp mine (Ohio).......ccooivieiiiiiinaaan.
Jeffries mine (Ohie). 41 | Kempton, W.Va....oooaaaiiiiiiiiiiiio.
Jellico, Tenn...cceeeeinrmiineannninannn... 55 | Kempton mine (W.Va).c.eeeiienaiiiinaa.
Jellicobed (K¥.)eeumeemuneieaeaannnnnnnn.. 29 | Kenilworth, Utah....cceeeieniieiiiiiiaa..
Jellicobed (Tenn.).c.oeeeeeeeennaaa... 53-55,58,59 | Kenilworth bed (Utah) . ...ccooiieiii.o.
Jemand, W. Va.. ...l 81 | Kenilworth mine (Utah)....cvenneoninaa....
Jenkinjones, W. Va......oooiiiiinnnnnnn.. 73 | Kentbed (Tenn.)eeeceeeareceerrnacnncannn
Jenkinjones No. 6 mine (W. Va.)............ 73 | Kennedy bed (Va.)......
mineand car samples ... 8 | Kentucky, coals from, classification of.......
Jenkinjones Ne. 7 mine (W. Va.)............ 73 See also beds, mines, and towns named.

Page.
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Page Page.
Kentucky Jewel mine (Ky.)...cceceeenann.. 2 | Layland No.1mine (W.Va.)..ccccccaenenn. 69
Keokee, Va..oceeeareoneeaanaiaaincanaaann 63 | Layland No. 2 mine (W. Va.). [ ]
Kerrbed (Mont.)...oeeuernieoiieiianannaa. 36 | Layland No.3 mine (W.Va.)..coooooeaooen 69
Kerr mine (Mont.). . .eeeeereeeeananaaaanaan 36 | Layland No.4 Mine(W.Ve.).....ooceeeaaen 69
KettleIsland, Ky...cveeemeeeneaeacneaaaaaan 27 | Laymancemine (Fenn.)....cccceeeeeuaanannnn 8
Kildow mine (W. Va.)eeeouueeeeemnaenannn. 76 | Lay mine (Colo.)........ 21
Kilsyth, Tenn.....cueeneeeiieineaaeenaaann. 55 | Leavenworth, Kans....... .z
Kilsyth, W. Va.. ciiiiiiiineiaaeana.. 69 | Leckie, W.Va............. . 73
Kilsyth mine (W.Va.)e.ooooiieeniniineaaa. 69 | Leckie No.1mine (W. Va.) o .ooooiiiaaaas 73,77
Kimball, W. Va.ceooaiii i iiiaaaaa. 73 | Leckie No.2mine (W. Va.).......coo.oooooe 73,77
Kimberly, Tenn.....ccceceeeeemienenannnnn. 55 mineand carsamples.................... 87
Kimberly mine (Colo.).... 21 | Leebed (Va.)........... 65
Kimberly mine (Tenn.).............c.co..... 55 | Lee N0.6mine (Wa.)eeeeeaeeeaaaeaeacnaannnn 65
King bed (CO10.) cuuueeemmnneeniiiaennnnnnn. 18 | Lego, W. Va. ceeeiieeieeaecccenaaaaaaaan 7
King mine (Colo.) - eeeeeniieeeniiianaaaa. 18 mineand garsamples..........c...oco... 87
King mine (Wash.).....ooooeeeiiiiiiiiiol. 68 | Lehigh, Okla........cooiiiiiiiieiiiaainann 43
King mine (W.Va.)eeeneenieeiiaeiaiiaaaaa. 73 | Lehigh Valley No. 2 mine (Pa.). ............ 48
mine and car samples.................... 87 | Lehigh Valley No. 15 mine (Pa.)............ 48
King mine (Wyo0.) .. .coeemniinieniiaannaaa.. 81 | Leighton mine (Md.)..coemmeiiaieoiiiiiiaoos 32
King Mountain mine (Tenn.)................ 55 | Leith, N.DaK..eeuareaeraeoaeaeencoaeaaaannn 41
King No. 98 mine (W.Va.)e.oooo oo, 73 | Lennut, K¥.eeeeeearananeceaenacaceanaacanan 2
Kingsland mine (Md.)..cceeeoaeoiioiiiaa... 31 | Lenoremine (Pa.)..c.cceeenveenannniiiiia. 5
Kingsley mine (MA.)-eecuneeenniiiianaoaa... 31 | Lenore No.1mine (Pa.).....coeemiaennnnn... 49
Kings River, Alask@......cocaueaoonn .. . 17 | Lenore No.2mine (Pa.)..........cco.coaoioes 49
Kinsey mine (Ohio)......................... 42 | Lenox bed (€0lo.).e.eeeeennnnemnniianninnn. 19
Kirby, Wyo0. .eeeiiiiiai i aiiaiaiaaaaaaas 83 | Lester,Colo..cuuecnaemenieniainneniannnnnn. »
Kirby No. 1 mine (W.Va.).c....ooooouiaao. 76 | Lester, W. Va...coeieiemiiniiiniiiniaiiaaan. 78
Kirk strip pit (Okla.)....eceeeeeiiean.. 45 mine and caresamples................... 87
Kirksville, MO...ceeeeenemeeoniiiiiaaaanan. 32 | Lestermine (Colo.)..ecumeemnninnnnniiiaaaias 19
Klendike mine (Tenn.)..........co.ooveo.... 53 | Lester Smokeless mine (W. Va.). 78
Knudsen mine (S. Dak.).c.....ooooooii.o... 53 | Levan (Tenn.)......... e reeeaceeaeiaenaanas 58
Koehler, N. MeX. . .covermainminnniinnaaaa.. 39 | LeviBerkeymine (Pa.).....c..ccooeeana.n. 51
Koehler mine (N. M@X.).coeveneeenieann.... 89 | Lewis-Finley No.1mine(W.Va.)............ 24
Koehler No. 1 mine (N. Mex.)........c...... 39 | Lewis, Mo........ eesenieneiecteecaieiianees 34
Koehler No. 2 mine (N. Mex.).. 8 | Lex, W.Va. e =
Kolbank mine (N. Dak.)..cceeeeeniananaaa. 41 | Lexingten, MO....cceveenimniennnennnnanaa. 34
Kona mine. See Elkhorn mine (Ky.). Lexington bed (Mo.)...c...ocviieiiia.nn. 32-35
Ko0l, Wy0.euuneeeeeiiieiaiieiiiaiaaaaa, 84 | Lick Branch, W.Va.....o.oooiiiiaiiiia. 73
Kooi mine (Wyo.)..... 84 mineand carsemples........o.c.oouaea.. -86
Koontz mine (Md.)............. 32 | Lick Fork, W. Va...cociiimiiieiinaiaao... 69
Kubler mine (Colo.)............ 19 | Lick Fork No.1mine (W.Va.).............. 69
Kugruk mine (Alaska).......cceieeenunnn... 16 | Lick Fork No. 2 mine (W. Va.).. 6
L Liggett, TRA...oeiierieiiininnaniaaa, 26
: Lignite, ash, fusibility of.................... 17,
LaBellemine (W. Va.)eeeeuemeeeenannnnn. 43 O 82,36-38,40,41,45,83,60,62,82
Labor Exchange mine (Mo.). 34 | LigniteCreek (Alaska)...............c.c..oen 17
Ladd, Wash.....c..coaun.... 67 | Ligon strip pit (Okla.). ereere. 83
Lady Wellington bed (Wash.).. 68 | Ligonier, Pa...c.cceemuenennnniaeenaii ... 53
Lafayet#e, Colo......cauun... 18 | Lillyy Paeceeeieiiiiiieiieia i 4
Lafollette, Tenn......ccouuiieneoiieoiaae.. 58 | Lillybrook, W.Va_.......ccoeoiiin o ]
Lake 8uperior No. 1 mine (W.Va.)......... 73 mine and car samples 87,88
Lam mine (K¥.). cceceececenneaeeanannnnn. 20 | Lillybrook No. 1 mine (W. Va.).. 78
Lancing, TONN.  ceereceenecannannenannnnnns 57 mine and car samples 8y
Lander bed (Wy0.),eeeeveenunnnnnnnn... 82 | Lillybrook No.2mine(W.Va.)............. g
Landreth No, 1 mine (Mo0.).....c............. 34 | Lillybrook No. 3 mine (W. Va.), mine and
Landrus, Pa..ceeeceeeneiecnaeronancaneann.. 52 Car Samples....coeeeininniniianna. 23
Lane No, 1 mine (Mo.)......... 33 | Lilly mine (W. Va.), mine and car samples. . 88
Lansing, Kans........... ceeene 27 | Lineoln No. 1 mine (Pa.)..cccvmueecrunannnn. 47
Largebed (Va.).ccueeeeeeeaenanaaneannann 63 mine and carsamples.................... 85
Laughlin mine (Ohio).....ececeeieennaaean.. 41 | LineIsland eealbank (W.Va.).............. "
Laurel Branch mine (Va.)..ccceeeeraaanaan.. 63 | Linmer mine (P&.). .ececeeereiianiieennnns 51
Laurel Smokeless mine (W.Va.)............ 77 | Limton,Ind...eeeeemmnemineniianiiiins 25
mineand carsamples....e............... 87 | Littell, Wash. ...............co.iiiiaa. 87
37 | Little Alleghany, Md.............c.coeeennnn 31
21 | Littlebed (Vat)ceeeoaeaeeniaiiaeionanannns [ .}
69 | Little Bed (W.Va.)eeeeemaeemceneriannnnnns 76
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Little Brushy mine (Tenn.)..ccocceeunennna. 58 | Lower Freeport bed (Ohio)................. 42,43
Little Pittsburghbed (P8.)......cecnnnenn... 52 | Lower Freeport bed (Pa.)e.uveeceaeeicnnnnn.. 46-52
Little Thacker mine (W.Va.)............... 30 | Lower Freeport bed (W.Va.)............... n
Littleton, Ala............. e 14 | Lower Hartshorne bed (Ark.)............... 17
Little Vermillion mine (Ill.). ... 25 | Lower Hartshorne bed (Okla.).............. 4
Litton, Tenn.............. ... 54,56 | Lower Hignitebed (Ky.).-cecveeeeaeenaaa.. 27
Llanfair, Pa..ooceieecieeaenieaiaeanenne. 47 | Lower Kittanning bed (Md.) .............. 31,32
Lochgelly, W. Va.....oooiiieiiiiinniiann... 69 | Lower Kittanning bed (Ohio) ....._....... 42-43

mine and carsample................oo... 8 | Lower Kittanning bed (Pa.)-..............
Lochgelly mine (W. Va.)............coooen. 65,85 mine and car samples
Lock Haven, Pa.........coveinnnonnnnnnn... 49 | Lower Kittanning bed (W.Va.)............ 71,76
Lochrie Arrow mine (Pa.)................... 52 | Lower Mercer bed (Pa.). See No. 3. bed.

mine and carsamples.................... 85 | Lower No. 5 bed (Alaska)........ 16
Locke, C. R., acknowledgement to........... 1 | Lower Rich Hill bed (Mo.) 33
Locust, Pa. ... ...ooooiiiiiiiiiiiiiiiiiiaaa., 50 | Lower Seaboard bed (Va.). 64
Locust Grove No. 1 mine (W.Va.).......... 69 | Lower Seam mine (Tenn.)... 58
Locust Grove No. 2 mine (W. Va.).......... 95 | Lower Standiford bed (Va.)................. 29
Locust mine (Pa.)..c..cveveniieeiiiiiaaaa. 06 | Lower Veinbed (P8.)-.o..ccoieeecieannnnan 51
Lodgegrass, Mont...........coooeoiiinn... 35 | Lower Weir-Pittsburg bed (Mo.)............ 33
Lodgepole, S. Dak...ooovviineeinnnnnanna... 53 | Loyal Hanna No. 6 mine (Pa.).............. 51
Logan No. 63 mine (Pa.).................... 47 | Lucasand Smith mine (Utah)............. - 61
Logansport P. 0., Pa...............ooooe.e. 46 | Lucerne No.1mine (Pa.).............cceeen 50
Log Mountain bed (Tenn.).................. 55 | Lucerne No.3mine (Pa.)...........oc...... 05
Log Mountain No. 1 mine (Ky.)............. 27 | Lucesco, Pa..o.ooeeeoiiiiieiaaaaeaaaans 53
Log Mountain No. 52 (Ky.).-.cevvennnnnn... 27 | Lucesco mine (Pa.)........ 53
Lombard, MONt. .o oo meeeeeiiieenann.. 35 | Luke,Md..c.ccavenneannn- e 3
Lonaconing, Md........ccoeemiaeiiiaaaa... 31,32 | Lumberton, N. MeX.....ceeierimeeneaneeanns 39
Longacre, W. Va...ooooiieiiiiiennecnnnnn. 69 | Lyken Hillmine (Va.)...c.coiieeeiiiaaen. 63
Long Branch, W. Va..............ccooooo... 69 | Lynwinmine (W. Va.)..cooiiiiiiiaeaaan. 78

mineand carsamples................... 85,86
Long Branch No. 1 mine (W.Va.).......... 69 M.

mineand carsamples................... 85-86 | Mbed (MONt.).eeemneecaieaecaaecaeneancens 35
Long Branch No. 2 mine (W. V&.).......... 69 | Mabscott, W. Va........ e 8

mineand carsamples.................... 86 | Mabscott mine (W. Va.).... 78
Long prospect, mine (Tenn.)................ 59 | McAlester,OKkla............... . 4
Long Prospect, mine (Tenn.)................ 59 | McAlesterbed (OKkla.)...........c...0 ... 43,4
Long Ridge mine (Tenn.)................... 57 | McAlester-Edwards No. 1 mine (Okla.)...... 4
Long Valley, Pa..........o............ ... 47 | McAlpin, W. Va........oiiiiiiiiiia 78
Long Valley mine (Pa.)..................... 47 mine and car samples. . . 88
Lool, Wy0. et iiiiiieai e iieaeaaeaannnn 8 | McAlpin mine (W.Va.)....... 78
Lorado No.1 mine (W.Va.)................ 71 | McAlpin No.1 mine (W. Va.)... 80
Lord, N. W., work cited 1 | MeCallum mine(Colo.)........ 19
Lord bed (Colo.)........ 21 | McCauley bed, Alaska........ .18
Lord Village, Md............................ 31 | McCauley prospect, Alaska.....ccccoeeenn... 16
Lore City, Ohio....coooomiiiii ... 42 | McClainmine(Ohio)..e.eocieieiieeaanan.ns 42
LostCreek, W. Va.......................... 71 | McComas, W. Va .7
Lost Spring, Wyo...........o..coooia... 82 | McConnellbed (Va.)...cooiimiiieiianiaaa. 63
Lothair, Ky......ccooooioiiiiiiiiiiiiiii.. 29 | McCulloh mine (Md.).....ooooiiiiiiiiae 32
Lou Creek bed (Colo.)..................o.... 21 | McCurtain,OKkla.............. 43
Lou Creek mine (Colo.)...............c...... 21 | McCurtain bed (Okla.)........ 43
Louisville,Colo..........o.coiiiiiiiii. 18 | McDowell, W.Va............. . 73
LouisvilleNo. 1 (W.Va.)................... 75 | McDowellmine (W.Va.)........ 73
Louisville No. 2 (W. Va.)............... ... 75 | McGarey,Pa................. ... 81
Lovejoy, Tenn............o..ooooeaiiioana. 59 | McGeesMills,Pa_... ...l 49
Lower Acmebed (Colo.) .................... 18 | MeGregor,Colo............oooooiiiiiiaiia. 22
Lower Banner bed (Va.)..... McGuffey mine (Wyo.)........ 83
Lower Banner No. 1 mine (Va.)............. 65 | McGuire,Colo................. 19
Lowerbed (C010.)....ooueeeeoiiiiiiiii.ns 20 | McHenry, Ky..ooooevennnn. .. 29
Lowerbed (Utah).......................... 61 | McHenry mine (Ky.).......... 29
Lower Big Muddy bed (Wy0.).............. 82 | McKellmine (W. Va.)..oo..... R 69
Lower Bollingbed (Ky.)eeoceeeniennennnn... 29 | McKinley mine (Wyo0.)eeeoooiieiiiniaaannen. 82
Lower Bollingbed (V&.)..v.cviiinen..... 65 | Mackton bed (Mont.).......oooiiiiiiiaiaas 36
Lower Burned bed (Wyo.). 82 | Mackton mine (Mont.)........ 36
Lower Dean bed (Tenn.)... 54 | McLean mine (Tenn.)........... 59
Lower Elkhorn bed (Ky.).. 29 | McLean Siding, Tenn.. .- 59
Lower Freeport bed (Md.).....c.ccmuenn.... 31 | Mc¢Neil-Herron coal bank (W Va ) U, 71




McNeil No. 1 mine (Col0.)....ccuuueeennnn...
McNeil No. 3 mine (Colo.)..
McNutt mine (OKl8.)eeeeeenieennnenennnnn..

McTavish and Bailey mine (Pa.)............

Madisonville, Ky...............
Madrid, N. Mex.....
Magdalena, N. MeX..o.oovuieniianinnnnnn....
Magnet bed (Colo)en..umeerenneennnannannn.
Magnet mine (Colo.).
Magnet mine (Ky.)..

Mahaffey mine (Pa.)........................
Maher mine (W. Va.), mine and car samples.
Mahoning bed (Ohio)........................
Mahoning bed (W. Va.) . ..ocvuiininnennnnn..
Main Island Creek No. 5 mine (W. Va.).....
Main Mountain mine (Tenn.)................
Maitland, Colo..............

Maitland bed (Alaska)
Maitland mine (Colo.)..............cooeee.n.
Majestic, Ala.......ooooiiiiiiiii,
Majesticmine (Ala.)ee.ooonveiniiinnnnn...
Malone mine (Ohio)..................o......

Mammoth bed (Colo.)ee...oooiiiiii...
Mancos bed (Utah)..........................
Manhaven, N. Dak..........................
Manhaven bed (N. Dak.).e...........oo.....
Manring, Tenn. .......oooiiiiiiiiiianaan...
Manufacturers No. 1 mine (Mo.).............
Marceline, MO. ...coueieaniinnniiinannn....
Marcellius (N. MexX.) ..o ovmeniieececeananan.
Margaret No. 1 mine (Ala.)..................
Margaret No. 2mine (Ala.)..................
Marion-Anna mine (Tenn.)..................
Marquette, TI1. ... ... ..ol
Marquette No. 1 mine (Il1.).....
Marr mine (Colo.).......

Martinsburg No. 1 mine (Mo0.)...............
Martins ferry, Ohio...........
Marvel, Ala.._......
Marvelmine (Ala.)._........................
Maryland, coals from, classification of........
mine and car samples....................
See also beds, mines, and towns named.
Maryland mine (Md.).........c.ooieenaa...
Maryland mine (Pa.)........................
Mary Lee bed (Ala.).

Marytown mine (W. Va.)...................
Mashel mine (Wash.)....
Mason bed (Ky.)......
Matanuska, Alaska. ...
Mater, Ky....oo.......
Matherville, Il1........
Matewan, W. Va.............

Matoaka, W. Va..............

Max Meadows, Va...................ooooo...
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Mayer No. 9mine (Kans.)e.ceereiennennnnnen 27
Maylene, Ala 15
Maylene bed (Al.)....coveeciienianiianiaian 17
Maylene mine (Ala.).eee ceeeaieniaeinnannns 17
Meade No. 1 mine (W. Va.).. 77
Mead-Pocahontas mine (Va.)......c.cc.cooen 66
Meadow bed (Va.).eeeeonnnn.... eeeeieiaeans 65
Meadow Branch mine (Tenn.)............... 55
Mead-Pocohontas mine (W. Va.)............ 81
Medicine Bow, Wy0....ceeuierieaaaaaaannn. 81
Medicine Lake, Mont. .........ccoooeeaaannan 38
Meeker, Colo.....ooooeeeiiiiiiiiiiiiiia.. 21
Meeker mine (Colo.)......eerneenneenaennnnnn 21
Meeteetse, Wyo....ooooiemiieenniiiiiinnnn 8
Meigs Creek bed (Ohio).eeeecaeceiaienann..n 41,43
Melbourne, Mo. .c.ocuniieiiiaiiiiiiiiiann 33
Melmont, Wash.............c.oooiiiiL. 67
Melmont mine (Wash.).................o..e 67
Mendenhall mine (S. Dak.)eecoooeenaaa.... 53
Mendota, MO. cooeuemniiiiiii i 35
Mendota, Wash.........o.oooiiiiiiiiiits 67
Mendota mine (Wash.)...................... 67
Mendota No. 2mine (M0.)eeeennenennennnnn.. 35
Mercer bed (Md.)eceeereemaeeeiiaienaane. 31,32
Merrimae, W. Va......ooooooiiiiiiiiiiiiia. 75
Merrimacmines (V8.) . cocoeeeeennniennnnn.. 63
Merrimac prospect (Va.).cceoueieeeneenannnn 63
Mertens, Md....coveemiiniiiiiiiiiiiiaa. 31
Mertensmine (Md.)......ceiveiiienennnnnn.. 31
Mesa Verde bed (Wy0.) - eeeueeeenaaannnnnn 82
Metalton, W. Va. oo iieiianin 78
Meyersbed (Oreg.)...cooeivemieinannanannnn 45
Meyers prospect (OTeg.) ....ccocveeneenannn. 45
Middlebed (N. Dak.)...corenuuiiiinenaane.. 41
Middle Kittaning bed (Ohio).
Middle Kittaning bed (Pa.)........... 46, 47, 49-51
Middle Kittaning bed (W. Va.)............. 71,76
Middle Ridge mine (Tenn.)................. 53
Middle Seaboard bed (Va.)..o.oovenenn..... 64
Middle Statesmine (W.Va.) ceoeeeoiina.n 73
Midland, Md.....cooooiiiiiiiiiiii i 31

mineand carsamples................... 85
Milan, MO, .. cooieiii i 35
Milan No. 1 mine (MO.) e eeeecaicanicaaaannns 35
Milburn prospect (Utah).................... 61
Milhoan mine (Ohio)......ocooveieiaa.s 41
Mill Creek, W. Va...cooiiiimiaeeinaaiaaaan 80
Mill Creek mine (W.Va.)....cooooeeaaaa... 69
Mill Creek No. 1 mine (W. Va.)............. 70
Mill Creek prospects (Tenn.)..... 8 56
Miller and Greene No. 1 mine (Md.)......... 31
Miller No. 1 mine(Pa.).....ccoooeee ... 47
Miller Pocahontas mine (W.Va.)............ 80, 81
Millers Creek bed (K¥.) - ceeeeaeeaninnannnnn. 28, 29
Millsop mine (Mont.)......ooeeeiieiiiiiiaa.
Millsstrip pit (Okla.) oo ocereeeneiiiaaaaas 43
Milner,Colo. . cmeeirnannieiaciaeaiaaaaan. 22
Milnerbed (Va.)eeeeemnereiennniaia ... 64
Milner prospect (Va.).ccceeeeeceeianaennnnn 64
Minden, W. Va. .cceuiiireannaneinaiannn. 70
Minden mines, MO.cocomenenioiiiiaiiaa.. 33
Minden No. 2 mine (W. Va.). 70
Minden No. 3mine (W. Va.). 70
Minden No. 4 mine (W. Va.). 70
Minden No. 5 mine (W. Va.). 70

Mingobed (Tenn.)....cvveeveereececnnnnnnns 55
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Mingo No. 4 mine (Penn.).......cccccuee..e. 55 | Morganfield, Ky........... . 3
Mingo No. 5mine (Fenn.)........cceveeenn.. 55 | Morganfield mine (Xy.)..... - 30
Minnie Bell mine (W.Va.)..........cooo...e 70 | Morgan Springs bed (Tenn.). ... 54,56
mine and car samples...........ccocoeeen 86 | Morgantown, Ky............ .27
Minshall bed (Ind.)..ceeecunnnieniaiananans 26 | Morley,Colo...uueeiearenennnnenaaannnennnas 20
Misqually Chief bed (Wash.)................ 67 | Morley, TenN..cccueeeenaeruarenaecaennaaanns 55
37 | Morley mine (Colo.).eeeeuenniimniennnnnnnnnn 20
11 | Mormon mine (Colo.)eeernnueiiicienannnn 20
Morning Glory mine (Tenn.). .. 59
33 | Morris, Ala....covvennnnnn... e 14
83 | Morrisdale, Pa............ .- 49
78 | Morrisdale No. 1mine (Pa.)................. 49
19 | Morrisdale, No. 2mine (Pa.)................ 49
19 49
80 20
35 31
43 52
83 | Morris Smokeless No. 1 mine (W. Va.)...... 81
75 | Morton, Wash 67
Modoc No. 2mine (W.Va.)............o... 75 | Mosby bed (Colo.)......... 18
Mohawk bed (V8.)eeeeuieieeniaiiiennnnn. 62 | Mosby mine (Colo.)....... R . 18
Mohawk No. 1 mine (Va.). 63 | Moscow No. 3 mine (Md.)... 31
Mohawk No.2mine (Va.)..cocoeveinannna.. 63 | Moshannon bed (Pa.)....... .49
Molybdenum-wire reistance furnace,sectien of 9 | Moshanmon No. 10 mine (Pe.)..ocooennne.... 48
use of y 9 | Moundmine (W.Va.).ooooiiiiiiiiannnanans 74
84 | Moundsville, W.Va.........
Monareh bed (Tenn.)....,.......o.oiiaaann 54 | Mount Carbon, Colo.........
Menarchbed (Wye.).o........o.ooimiana.. 84 | Mount Ephrajm, Ohio......
Monarch mine (Tenn.) 54 | Mount Harris, Colo..........
Menarch mine (Wash.).. 67 | Mount Harris mine (Colo.).. e
Monareh mine (Wyo.)..... 48 | Mount Hope, W. Va.....cooiiieveminnnnnn.
Monarch No. 2 mine (Colo.).. 18 mine and car samples.....cceeearaean.n.
Mondak, Mont............ 38 | Mount Bavage, Md......coveveeenennnnnnnnn.
Monero, N. Mex....... 39 | Mount Bavage bed (Md.), See Mercer bed.
Monida, Colo.......... 23 | Mount Streeter, Colo........ccovniiininnnnnn 21
Menongah, W. Va..... 74 | Mowry mine (Colo.)......... .21
Monengahela City, Pa....................... 53 | Mud Slip bed (Tenn.)....... 59
Monroe No. 1 mine (Md.)eececeeeenennnnnn.. 31 | Mulberry, Kans............. 27
Monroe No. 2mine (Md.).e.e.eeennennnonn... 31 | Mulberry bed (Mo.).........
Momtague No. 1 mine (Tenn.)............... 59
Montague No. 3 mine (Tenn.)............... 59
Montague No. 6 mine (Tenn.)............... 59
Montana, coals from, elassification of........ 12
ligmite frem, classificationof............. 12
See also beds, mines, and tewns named.
Montana Btation, W. Va................... 74
Montell, Md......... ..ol 31 -
Montell Tunnel mine (Md.)................. 31 | Muntzmine (P8.).....coooiiiiiniiiniann.. 47
Monterey, Pa....coieii i 48 | Mutual mine (Colo.)....cceevevriinneannennnnn 19
Monterey, TenH.....o.ouvenemeneoanaaonon 59 | Myers bed (N. Mex.)........ 39
Monterey mine (P8.)c.oocoeeieeiiioo.. 48 | Myersmine (N. MeX.).eoeeunnnernnnannennnnn 39
Monterey mine (Tenn.)....e.eeueneenaaan.. 59
Mentevallo bed (Als.).....oooeeeooeooiiiiiL. 15 N.
Monvesuma bed (Wash.).................... 67 | Nanty Glo, P8.ccuieenecneenneeaanaancannnn 47
Montezuma mine (Wash.)......coceeeneno... 67 mineand car sampleS..ceeeeeeeeninnnnn.. 85
Montgomery mine (Celo.)....euuueennnoo.n 21 | Napoleon, MO...c.ceeuieermnreennnneennnnenns 34
Mentgomeryville mine (Pa.)................ 46 | Natural coke, ash, fusibility of. . 17,62
Montlake, Tenn.........cccovveniecniennan. 57 | Navajomine (N. Mex.)....... 39
Mentlakemine (Tenn.)...................... 57 | Navajo No. 1 mine (N. Mex.).. 89
Montlake No. 4 mine (Tenn.)................ Navajo No. 2 mine (N. Mex.).. 39
Mooreroft, Wy0.c.ceeeueeoiiinieairaaanann Neal mine (W.Va.)..eeuun... 78
Moore mine (Ohio).......................... mine and car samples..... 87
Moose Creek, Alaska. . Neals mine (Pa.).cccveeeececnnnn 46
Mora, W.Va.......... 47
Mores, W.Va........... 47
Merganbed (Pa.)cvecneieiiienncanannnn. cee Nebo, K¥eueeerrenmaeaeceanenconeaoccncons 28
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Nelson bed (Tenn.)...
Nelson mine (8. Dak.)..........

56
58
17
31
52
38
. 84
New Acme mine (Wy0.)eeeenenuennanann... 84
New Castle, ColOeeueineunnnniennennenniannn. 19
Newcomb, Tenn... 55
Newcome mine (Ky.) 27
Newcomb mine (S. Dak.).......o.......... 53
New Cumberland, W. Va.......coooooooaoee 71
New England No. 1 mine (Tenn.). 58
New Etna No. 1 mine (Tenn.)... 57
New Etna No. 2mine (Tenn.).............. 57
New Field No. 1 mine (Pa.)................. 46
Newhall, W. Va............... 73
mine and car samples. .. .. 87
New Home, MO............... 33
New Home No. 1 mine (Mo.).. 33
New Hughes mine (Ky.)...... 29
Newland, Tenn............... 59
Newman prospect (Tenn.)..cc.eeceecuennnn.. 59
New Mexico, coals from, classification of..... 12
See also beds, mines, and towns named
New Mexico mine (N. MeX.)...ccaueuee...... 40
New mine (Pa.).ccccceiemiinnieieaecnaannn 52
New Monarch mine (Wyo0.).eeeeeaceeuaenanan 83
Newport bed (Oreg.).......... . 45
New Prospect (Tenn.)...ccceeeeeieecnaacann 59
New River mine (Tenn.)......ceeeececaanann 53
New River mine (W. Va.)eeeeeeeneeanennnn. ot
New Salem, N. DaK....ccvieeeinnnnnnnnns 41
New Salem No. 1 mine (N. Dak.)........... 41
New Salisbury, (Ohio)...cccueerennnancann.. 42
New Somerset mine (W. Va.)......ocae.n 43
New State strip pit (Okla.).ccceeeaaeeannnann 45
Niblock mine (Wash.).....ceeviieeeennnnnann 66
Nichol mine (W. Va.).ceccvrierniennennnnnns 69
mine and car samples. feeeencenatenanans 85
Nicholson mine (Ky.)..coeeeeueienanniiinens 28
Nicholson mine (Ohi0)....ceeeeeeaeeennenn.. 43
Nicholson No. 2 mine (Tenn.)............... 55
Nickel Plate bed (Alg.)..c.ccoeenianieann. 14
Nipper and Monroe mine (N. Dak.).. 40
Noble mine (Ohi0).....ccveeeenen.. . 8
Nora, Va..ccveieennns Ceeeerenneeieaeans 62
Nora Millsmine (Va.)eceeeeieeenenanaananna. 62
Noramine (W. Va.).ceeeeieeeenennennnnnnnn 72
Norfolk mine (W. Va.).cccoeeerieicennannan 73
Norrismine (Pa.). . ccoeeeeennieniernannnnnn. 49
North and South mine (W.Va.)............. 69

North Dakota, lignite from, classificationof.. 12
See also Beds, mines, and towns named.
Northern Central No. 2 mine (Mo.).......... 35

North Fork bed, (Va.)...

North Fork mine (Ky.)...

North Main mine (Ky.)..... eeaean
North No. 2mine (W. Va.)..cccieeiiiannnn. 69
North Pittsburgh Realty mine (Pa.)........ 47
North Pole mine (Tenn.)........... . 59
North Side mine (Mont.).......cceeeeeneaaen 35
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North Tunnel mine (Utah)........c.c.ccu.....
Northwestern No. 9 mine (Mo.)......

Norton No. 1 mine (Ky.).
Norton No. 2 bed (Va.)....
Norton No. 2 mine (Va.). .

No. 1bed (Ky.) See Millers Creek bed.
No.lbed (Mont.)....cceveeneininnnnnnnnnnn 37
No. 1 bed (N. Mex.)..

No. 1 bed (Wash.)......
No. 1-A mine (Utah)
No. 1 bed (W. Va.). See Eagle bed.

No. 1 Coking bed (Wash.)....ceeeeeuennnn... 67

No. 1 mine (Ky.)....... ceen ... 28,30

No. 1 mine (Mo.)..... e 33

No. 1 mine (Va.).ceeeeeieeenennnnnn. .. 65

No. 1 mine (W. Va.).ecoeeeunnen... .. 72

No. 1 upper bed (Wyo.). . 84

No. 2 bed (Alaska)..... . .. 16,17

No.2bed (Col0.). ceumuernnnarnannnnannnnnns 19

No.2bed (TIL).ceeeiiiininceeeeieeanaes 24

No. 2 bed (Mont.).... . 3

No. 2 bed (N. Mex.).. eee 39

No. 2 bed (Utah)....cceeennnnnnn.... . 60

No.2bed (Va)eeeosieneenaaannnnnnn. . 63

No. 2 bed (Wash.).. ... 66, 67, 68

No.2Abed (Va.) .. .iiiuiinieeiieiiinainnen 63

No. 2 Coking bed (Wash.)....... ... 67

No. 2 Gas bed (W. Va.)....... . 69-71,75
mine and car samples.................... 86
See also Rowe bed.

No.2mine (Mont.).......ccoeeeeevennnnnn... 35

No. 3 bed (Alaska). ..

No. 3 bed (Ind.)......

No. 3 bed (Mont.). .

No. 3 bed (N. Mex.)

No. 3 bed (Pa.)...

No. 3 bed (Va.).....

No. 3 bed (Wash.)....

No. 3} bed (N. Mex.)...

No. 3 Coking bed (Wash.)................... 67

No. 3 mine (W. Va.). See Nora mine.

No. 4 bed (Alask8)...ccueuunnennnenenennnns 16

No.4bed (Tnd.)eeeerenennnnnnnnnnnnn. veeeen. 25,26

No. 4 bed (Ky.). See Fireclay bed.

No.4bed (Mont.).ceeeeunuenninainennnnnnnn. 35

No. 4 bed (Pa.)..... .-

No. 4 bed (Tenn.)..

No.4bed (Wash.)..ceeuveveeianieneaanaannns 66, 67

No. 4 mine (W. Va.). See Maher mine.

No.5bed (TIL)..eueunennaiaiiecenaaaanannan 23-25

No. 5 bed (Ind.)....

No.5bed (N. MOX.).cccuaueerunneannnnaannnn

No. 5 mine (Tenn.). See Klondike mine.

No.5bed (Va.).eeeieeieaacneniennennannnnn. 63

No.5bed (Wash.)..ceeeeemuniiiiiannnnnnnns 66, 67

No.5bed (W. Va.)eceeeeennnnunnnaainnannnn 69,71

No. § bed (Wyo.)... .. 83

No. 53 bed (Alaska)........ ST
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No. 6 bed (Alaska)...cceeeeenenaneanannannns 16 | Old Bunker mine (Tenn.)........cccceceunen 57
No. 6 bed, (I1L.)........ 23-25 | Old Clause Hill mine (Tenn.)......c.c.eaa... 57

mine and car samples 85 | Old Davis Creek mine (Tenn.)............... 54
No. 6 bed (Ind.)....... 26 | Old Eagle bed (Tenn.).....coeeemmunenannnn.. 58
No. 6 bed (Ky.)... 29,30 | Old Etna bed (Tenn.).«eeeeeeemieeaeeannnnn. 57
No. 6 bed (Pa.).. 46 | Old Etna No.1mine (Tenn.)................ 57
No. 6 bed (Va.).. 63 | Old Mount Carbon mine (Tenn.)............ 58
No. 6 mine (W. Va.). See Thelma mine.. Old prospect (OT€g.)..euuuieeeiii .. 45
No. 7bed (TIL) .o cevmnuinnnnnnn 25 | Old Ramsey mine (Tenn.)................... 57
No. 7 bed (Ky.), See Flag bed.. Old Simms mine (N. MeX.)....coceenaunnn.. 39
No. 7mine (Md.)eeeeeeaieminnninnann 31 | Old Slope mine (Okla.).....ocieeeiennaaaa... 43
No. 7 bed (Ohio). Sce Upper Freeport. 0Old Spencer mine (Colo.).ceuernnnenennnn.. 21
No.7bed (Pa.)eeeeeneicnnnnnn. e . 46 | Old Staub mine (Tenm.)...coeeueunennanennn. 57
No.7bed (VA )eeeeeroeimeainenniaiaeaeannnn 63 | Old Virginia No. 3 mine (Va.)............... 63
No. 7bed (Wash.)eeeoveieiiieianiaannnnns 6668 | Olgamine (W.Va.). .. ...coiiiiiineiinan.. 72
No. 7bed (Wyo.).. Oliphant Johnson mine (Ind.)............... 25
No. 8bed (AlasKa) -« vumeecueeaaacieannannn 16 | Oliver Elswick mine (Va.)................... 62
No. 8 bed (Ohio). See Pittsburgh bed. Oliver Springs, Tenn........c.ccovieiiiannnn. 53, 58
No.9bed (Alaska)...cceeenemnmnnaannnnnnnns 16 | Omar, W. Va.eo oo iieeeeeaaaan 71
No.9bed (Ky.)..ceeuaenann 28-30 | Ondrejco, A. M., acknowledgment to........ 5
No. 9 bed (Wash.)......... 67 | Oneidamine (Pa.).ceeeeeeeieneenaennnnn.. 12
No. 90 bed (Wash.) . 66 | O’Neilmine (Ky.)eceeceieereaiiaannnaaannns 29
No.10bed (K¥.)eeueemmameaenaaeaiaaannnns 30 | Onyonmine (Wy0.)eoeeemreeeemaaeeinnnnnn. 82
No.10 D bed (Wash.)..cooeeniiiiaaaiios - 66 | Opheim, Mont......cooveiiiia. 38
No. 11 bed, (Ky.).. . 28,30 | Opheim bed (Mont.).ceeeveeoonn... 38
No.11bed (Wash.)eceeoeerineniiinannnann. 67 | Opossum Jaw mine (Tenn.)................. 59
No.11bed (Wy0.) ceeeniimiiaiiiiiiaaaann 84 | Oregon No.2mine (W.Va.), ....coo....... 74
No. 12 bed (Ky.)- Oregon No. 3mine (W. Va.)................. 74
No. 14 bed (Ky.) e eneeeenaiaeeieaiana s 28 | Orient, Il....... s .23
No. 14 colliery (Pa.).....cooieiiiiiiat. 51 mine and car samples.........oooneeaa... 85
No. 22 mine (W. Va.). Sece Henry mine. Orient mine (TI.)........oooio i, 23
No. 42 mine (W. Va.). See Kempton mine. Orme, TenN. .« ..ot iaiaaeiaaann, 57
Nunnally strip pit (Okla.), . cceeeenaiaaaaann. 43 | OrrisNo. 1mine (M0.) . euueraeenennnennnnn. 35
Nyssa, Oreg............ 45 | Osaka, Va....eeiioiiniiioiiiii i, 65
Oak Creek, COl0ieueeaemnranriiienneiennnnnnn 22 | Osakamine (Va.). ... .coeieieoraenenannnnn 65
Oakdale, TeDN...c.uemunemiveniiaaaieaaaaans 58 | Osceola Mills, Pa. ... 48
Qakdale minc, (Colo.)... 19 | Oswald, W. Va..iiiiiiiiiiiiiieaenancannn. 78
Oakdale No. 1 mine (Colo.) R 19 | Oswald mine (W.Va.). See Cswald, W. Va.
Oakes Station, Pa...... . 51 | Oswego, TN eee ueeiiiieaieainnnennnnnn 55
Oakland, Md.... 32 | Otero bed (N. Mex.). 39
Oakley, Colo. 22 | Otsego,W.Va........ 81
QOak mine (P 46 mine and car samples.. 89
Oakmont, W. Va 75 | Otsegomine (W. Va.)...............coooo.o. 81
Qakmont mine (W. Va.). 75 | Overton mine (Tenn.).............oooiunaan 59
Oak Station, Pa... 46 | Owensboro, Ky.....ooeiiiiiiiniainiaan... 28
Oakview, Colo... 19 | Owen’smine (Va.). . .ocaeieiiiiaennnnnn. 62
Oakwood, W. Va.. 70 | Ozone, TeNN. ....eeeriineeereieranaenennnnns 56
Oakwood mine (W. Va. 70 P
Obey City, TenN. .. veeeeniiineniiiaaaaaas 59 :
Obey River mine (Tenn.)................... 56 | Pack’s Branch mine (W.Va.)_............. . 70

35 | Page, W. 70
25 | Pagemine (W.Va.) ceeeeeaienniiaaianniaa.. 70

O’GaraNo. 3mine (IIL).eoeenenneai ol 25 | Page No.1mine(W.Va.)......o.cooooi..... 70
O’Gara No. 4 mine (I11.).. 25 | Page No.2 Gasmine (W. Va.) 70
O’Gara No. 9mine (IL)eeceeeenraneiaanans 25 | Painted Rock, Mont.............o.o.oooa... 37
Ohio, coals from, classification of............. 10 | Paint Rock bed (Tenn.)..................... 59

See also beds, mines, and towns named. Paint Rock mine (Tenn.),.......ccceeeuean.. 59
Ohio Valley mine (Ky.).eeeerieennanannnnn.. 30
Oklahoma, coals from, classification of....... 11

See also beds, mines, and towns named.
Old Abe bed (N. MeX.).eeruieearnmaannnnnnnn 39
Old Abe mine )N. MeX.(yeevemennareacnaannns 39
Old Ben No. 8 mine (I1L.) 23
0ld Ben No. 9 mine (111.) 23
01d Ben No. 10 mine (111.). s 23
Old Ben No. 11 mine (Ill.).e.unieennnnannan. 23
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Pancoast, Pa.....ocoiiiioiiiiiiiiiiiina... 51 | Pharis No.1mine (Mo0.).cceeeeaneccacecennnn 33
Pancoast mine (Pa.). . . 51 | Philipsburg, Pa........ ceeeeeenieieenaanaan 49
Panther mine (Utah)........... . 60 | Phillips, OKla. ..ccceemarimicnnnennnnnnnnns 43
Panther No. 2 mine (Tenn.) . 57 | Phillipsmine (Tenn.)..c.eeeeeumaeeaeannnnnn 59
Paradise mine (I11.)........ . 25 | Phillipsmine (S.Dak.)eeeeeeeanrenanne.. 53
Pardee, Va......... - 65 | Phillipston,Pa......ccoceamiiiiiiiiinannn 48
Pardee bed (Va.)... . 65 | Pictou, Colo 19
Pardeemine (Va.).......cooooiiiiiiiiinnnn 65 | Pictoumine (Colo.).cceveemouiiieiiiiiaaannn 19
Pardee No. 1mine (Va.).........ooccoeeoaa. 65 | Piedmontmine (Colo.)..ooeouieeieannaaaas 20
. 51 | Piedmontmine (Tenn.)..ceeeeruerneeaaannan 53
Pardoe mine (Pa.).ceeeeeeenieiniiieiann... 51 | Piedmontmine (W.Va.)eoeeeeoaeneianannns 75
Paris, ATK. ...t 17 | Piercemine (Mont.)....cocceemimieeiaaaanns 37,38
Paris bed (Ark.).. . 17 | Pigg No.1mine (M0.)eveinreereeienenaaa, 34
Parker, Pa.....coooooiiii 48 | Pike View, ColO...eeeeeennniinniiiinaas 18
Parker bed (Md.). Sce Clarion bed. Pike View, mine (Colo.).....ooooviiiiaaaa. 18
Parker mine (Md.)....c.ceeveiieiiiiaa... 31 | Pikeville, T@nNDe.uceeeeeaanaeaennaannannnn 54
Parker Runmine (W.Va.)................. 74 | Pinckneyville,Ill._. ... .. _........ ... 25
Parks No. 1mine (Mo.).......ccoeeennna... 33 | PineCreek Pass mine (Colo.)................ 23
Parlett mine (Ohio). . 43 | Pinehill, Pa.. .o ocioiiiiiiiii e 52
Parrish, Ala..eeeiieaen i, 15 | Piney Creek mine (W.Va.)................. 80
Parrish mine (Ala.)........coooooioi.l. 15 | Piney Creek No.1mine(W.Va.)............ 79
Parrott, Va - 63| Piney Fork, Ohio........................... 43
Parrott mine (Va.).............oolt 63 | Piney Fork No. 1 mine (Ohio)............... 43
Parsons, Ala......cooeiiiiiiiii 14 | Piney Fork No. 2 mine (Ohio)............... 3
Parsons bed (Va.) See Pardee bed. Piney mine (W. Va.)..ccooiiiiiiiaiinne. 72
Patrick mine (Va.). coeeeiieaaiiaiiniinnnnn.. 64 | Pinnacle bed, (COl0.)-voucureieenianiaenan. 22
Patterson, No. 2 mine (Pa.)... . 46 | Pinnaclemine(W.Va.).....o..coooooiiiiie. 75
Patton mine (Kans.)....... . 27 | Pinonmine (Colo.)e.uaeeammiiieanmiiannaaaan 19
Pawama No. 1 mine (W. Va.). 75 | PInson, Alf...cocceeminnniniianniiiiiaaaan. 14
Pawama No. 2 mine (W. Va.). 75 | Pioneer, TeNMu e e e aunaeneieaeaaaaaaaans 55
Pax,W.Va.. cooeieeniiiiaas 70 | Pioneer bed (TeNM.)eoceeueuamaaeeaaaaaaaann 55
Pax Branch mine (W. Va.)... 70 | Pioneer Jellicomine (TenN.).c.ueuueaaennna. 55
Peacock bed (Colo.)...... - 20,21 | Pioneer mine€, (K¥.)eeuuueeeeemseaeemnnaaann 27
Peacock bed (N. Mex.).. 40 | Pioneermine (TeNN.)eccenrreeonneeeeacannnn 55
Peacock mine (Tenn.).. 59 | Piper, Ala..coeeeeoaiiii i 14
Peacock prospect (N. Mex.). 40 | Piper No. 1 mine (Ala ) I,
Peerless bed (Colo.)....... . 20 | Pittsburg, KanS. . ceeoueenieraaeareaaaanas
Peerless No. 1 mine (Pa.). <. 47,48 | Pittsburg, Kyeeeeeeooiiiianooiiiaiaaiiinn,
Peerless No. 2 mine (Pa.). 48 | Pittsburg, OKla..ceeeeaeeeieeaanon.s
Peerless No, 3 mine (Md.)................... 31 | Pittsburgh, Wash.............ooooiiiill
Peerleess No. 4 mine (Pa.).................. 47 | Pittsburgh bed (Md.).ceeeciimiiraiaananaan 31
Pee Wee mine (Block, Tenn.). .. 54 mine and car samples. ..
Pee Wee mine (Caryville, Tenn.)............ 54 | Pittsburgh bed (Ohio)e-...veeeeeeoeamannnnn.
Pemberton, W. Va. .....o....oooooiiill 78 | Pittsburgh bed (Pa.)-ccceeemaenaainannn 46, 50, 53
mine and car samples. . . 88 | Pittsburgh bed (Wash.)...cvevriininnann.. 68
Pemberton mine (W. Va.).........cocoeeen., 78 | Pittsburgh bed (W.Va.)........... .. 69,74-76
Pemberton No. 1 mine (Tenn.).............. 59 | Pittsburgh mine (Wash.)............. . 68
Penitentiary mine’ (Kans.). . 27 | Pittsley mine (N. Dak.).............. .4
Pennington Gap, Va........oooioioiiiin. 63 | Pittston, Pa.c.ccceeeiemiaiiiiaciaanns .8
Penn Lee No. 1, mine (Va.)................. 63 | Pittstonbed (Pa.)eeeeeouuieeeaaaaanaae. 1 §
Penn Lee No. 4, mine (Va.)..... - 63 | Placita,Colo.. .cooiiiieiiiiinaaiiiaa.. .2
Pennsylvania, coals from, classification of -.. 10 | Placitamine (Colo.)... [ ] §
mine and car samples ................... 13 | Plentywood, Mont......... ... 37,38
See also beds, mines, and towns named. Plum Run No. 5 mine (Ohio). .8
Pennsylvania No. 11 mine (Pa.)..c.cccea.... 47 | Plunkettand Wall mine (Va.)........ . 63
Pennsylvania No. 12 mine (Pa.)............. 47 | Plymouth, Ill..... ..ot .
Pennsylvania No. 15 mine (Pa.). 47 | Pocahontas, Okla. R 44
Pennsylvania No. 21 mine (Pa.)....cccm..... 48 | Pocahontas, Va....... . 64
Pennsylvania No. 22 mine (Pa.)............. 48 mine and car samples............cooooeee 85
Pennsy mine (Pa.).......... 51 | Pocahontas,(W.Va.), mineand carsamples. 86
Penobscott mine (Pa.). . 53 | Pocahontas No. 1 mine (Okla.)..... 44
Perins, Colo............. 20 | Pocahontas No. 3 bed (V&.)......... 64
Perins Peak mine (Colo.).... 20 mine and car samples.......ceenennna... 85
Perkins Branch, mine (Tenn.).. 54 | Pocahontas No.3 bed, W.Va)............. 72-81
Petros, Tenn.................... 53,58 | Pocahontas No. 3 mine (W. Va.) mine and
Petros No. 5 mine (Tenn.).................. 58 [:0:1 1) ) 1 86-89
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Pocahontas No.4bed (W.Va.).............. 72-75 | Quaker City, ORiO. .« eneneeeeneenaennns 42,43
Pocahontas No. 5 bed (Va.)..... 64 Quakertown bed (Md.)........ooeinnnnnnncnn 31
Pocahontas No. 5 bed (W. V&.) .............. 72, 3 Queen bed (Wash.) ..................... 68
Pocahontas No. 6 bed (W. Va.)........ 75,78, 81,88 R
POCKEtt, Vaueeeeeneeneeeeeeeeeeneeeneenennns 63 . :
Pond Creek mine (TL)....neneeneenennenn.... 2 Ragland mine (W. Va.).........o.ooaenn 78
Poormansite mine (Pa.)..................... 48 mine and carsamples...............onune 88
Pope, G. S., work cited..................... 10 | Releigh, W. Va ..o 79
Poplar Creek bed (Tenn.)...........ooee..... 58 mine and car samples.................... 88
Poplar Creek mine (Tenn.).................. 5 | Raleigh No. 1 mine (W. Va. e 7
Poplar Lick bed (K¥.)...ceneneneneennnannn.. 27 Raleng.h No.3mme(W.Va)................ 79
Poplar Lick bed (Tenn.).................... 55 mine and car samples.................... 88
Port Graham, Alaska........................ 15 Raleigh No. ¢ mine (W.Va.)................ 79
POrtgage, Pa... oo 47 | Raleigh No. 6 mine (W. Va.)................ 79
Potts Run No. 3 mine (Pa.)................. 40 | Ralph, 8. Dak.. sremeereseieniiiieens 53
Powell mine (N. Dak.)...................... 41 | Ralphton No. 6 mine (Pa.).................. 52
Powhatan mine (Tenn.)..................... 55 | Ralston, Pa.. ... 51
Prater, Va....ooueieeiiiiiiiaie et 62 | Ramah, Colo.......o.ooooiiiiin. 18
Prather No. 1 mine (Mo.) 33 | Ramaytown, Pa...........oocoiiiiiiiii. 51
Prattbed, (Al8.). . euenneemeneeaeanenannnn. 14 | Ramsland mine (N. Dak.)................... 41
Pratt mine (Md.)......oeeeeeeeeeereneeennn. 31 | Randall and Shad mine (Pa.)............... 52
Prendergast mine (W.Va.).................. 76 | Ranous mine (Mont. ) Ceeeeeeeeeeeieeanes 37
Pressly mine (W. VB.)eeeeeneenemenennennn. 72 | Raridanmine (Pa.).......cvermnininnannnns 4
Price, Utah. ... .o eeeeaeeeaaaanns 61 | Rathburn, Tenn..................oooilnn 57
Price Hill, W. Voo ouoiineiniiineeiaannnns 78 Ratliff, W. C., acknowledgement to......... 1
Price Hill mine (W. Va.).....coooeeeann.... 78 | Raton bed (N. Mex.)............oooeininain. 39
Prico Sexton mine (Mont.).................. 36 | Ravenbed (Va)......ooooiiiiiiiiiiinnis 64,65
Primero, Colo..e e unuennnneeeeiainnnann o0 | Raven Red Ashmine (Va.)................. 65
Primero bed, (0010,), ........... o9 | Ravenscroft, Tenn.................oooeaen. 60
Primero mine (Colo.)...........ccoeeueeen... 90 | Ravenscroft mine (Tenn.).....ccceeeeneannn. 60
Prince Wick, W. Va...........ooeeunenn... 7g | Ravensdale, Wash......................... 66
Prince Wick mine (W.Va.)..........co..... 73 | Ravensdale No.1 mine (Wash.)............ 66
Proctor No. 1 mine (Pa.)........oooennna... 49 | Rawvenwood, Colo.... ...l 19
Proposia mine (W¥0.)........coeueenenn..... g2 | Ravenwood mine (Colo.) 19
Prospect mine (A1ask&).......p............. 15 | Raw bed (W. Va)...oo.ooooiiiiiiiii. 30
Prosperity, W. Va......ooviiiiinineaannnn.. 78 | Ray, N. ) ;Y S 41
Providence, K¥.-..coeeeemenenenenunennnnns 30 | RayCounty mine (M0.).......ccoovurnennnen 35
Providence No. 3 (K¥.). - oeuueeennennnen... 30 | Ray County No. 2 mine, (Mo.).............. 35
Pruden, Tenn...........c.eeoeneenennn..... 55 | Ray County No. 50 mine (Mo.).............. 35
Pruden mine (Tenn.)............ooeeeenn.... 55 | Reamer mine (Pa.)...ccoeeeeemiiiainannaees 4
Prudential mine (Tenn.). 58 | Red Ash, Va ..o, 85
Pryor Ridge No. 1 (Tenn.). 57 | Red Ashbed (Tenn.)........c.oooiimiieaiae. 54
Puckett No. 1 mine (Va.) ... 63 | Bed Ash bed (Va.). Seec Raven bed.
Puggsley mine (Wyo0.). . ...coeeeveevennan... g3 | Red Ashmine (Tenn.)...............ooeie 54
Pulaski, W. Va..cuneeneeneeneeeeneenaenn. 76 | Red Ash mine (Wyo.). 83
Pulaski No. 2mine (W. Va.)................ 79 | Red Bank mine (Mont.). 38
Pulaski No. 3 mine (W. Va.)................ 72 | Red Bird, Okla......... 45
Pulford prospect, (Oreg.)...........ccceen... 45 | Reed Creek mine (Va.) 63
Pullen No. 1 mine (Mo.)-.................... 33 | Red Eye mine (Tenn.) 57
Pullen No. 17 mine (M0.)..covovemenneenn... 33 Red Jacket bed (W. Va.)........oooiiieaae 75
Pucblo Bonita, N. Mex...................... 40 Red Jacket Junior mine (W. Va.)........... 75
Pueblo Bonita mine (N. Mex.).............. 40 | Red Lodge, Mont.........c.cooomieniinnnnns 35
Pumpkin Hollow mine (Tenn.) ........... 59 | Red Lodge No. 4 mine (Mont.).............. 35
Punxsutawney, Pa.......................... 51 | Red Moon mine (Tenn.)..................cec 55
Purcell, C. 8., acknowledgement to.......... 1 | Red Runmine (Pa.)...c..oeuerunnnnniannnns 51
Purdon bed (Col0.)uuunneeeennnneneannnnnn.. 18 | Red Stone bed (W. Va.).......oooenninnin, 71
Purdon mine (Colo.) .« ceueeeeeneenennnn... 18 Reed Hl.ll No. 2 mine (Tenn.)....cccceeanee. 57
PUTItan, COl0. - neeeneneneneeeeeeeeeeenns 99 | Reed mine (Pa.) e eeeieiiiiiiiiiiaaas 49
Puritan mine (Col0.). - -«v-vvvenreonernnnnns gp | Reed mine (Tenn,)....cooomomoomrenrennnees 58
Puritan No. 1 mine (P8.).................... p Rees-Grass Creek mine (Utah)............... 61

Reeves prospect (Oreg.)....c.coeveeiiennnnns 45
Putney, W. Va.: coal...........oiiilel 71 Regina Slope mine (Tenn.).................. 55
Putney No. 1 mine (W. Va.)................ 71 | Reinecke mine 133 2 YUTRRUT RN, 28
Pyrometer, description of.................... 6 | Reliance No. 1 mine (Tenn.).....cceceuueees 55




Reliance No. 2 mine (Tenn.)................
Remy mine (Tenn.)........
Rend No. 2mine (T.)........ooeiiinennnnnnn

Republic No. 2 mine (Mont.).
Republic No. 3 mine (Mont.).

Rex bed (Tenn.)........
Rex No. 1 mine (Tenn.).
Rex No. 2 mine (Tenn.).
Reynolds mine( Utah)...
Rhoda Marker bed (Va.).

Rhodell No. 1 mine (W. Va.)................
Rhodell No. 2 mine (W. Va.).
Riach bed (Colo.).........
Riach mine (Colo.)....
Richards mine (Tenn.)..
Richardson bed (Mont.)............cooouu...
Richardson mine (Mont.)...................
Rich Hill, MOo......ooviiii s
Rich Hill bed (Mo.)...
Richland bed (Tenn.).........cc.cciiienanns

Richlands No. 2 mine (Va.)..
Richlands No. 4 mine (Va.)..

Rich Mountain mine (Tenn. ) .......
Rich Run mine (W.Va.).............ooo....
Richwood, W.Va.....ooooooiiiiiiiiiiiiaaa.
Ridgway, Colo......
Ridgeway, Okla...........
Righter No. 1 mine (W. Va.)

Rim No. 4 mine (Ky.)...
Ritchey No. 1 mine (TIL.)..
Ritchie No. 1 mine (Mo.)...
River Rialmine (Ky.).......o.cooiiiieen
Riverton, Wyo....coooovniiiiiiiiiia,
Roanoke mine (W.Va.).....................
Roaring Fork, Va.........
Roaring Fork mine (Va.)
Robards, Ky............
Robbins, Tenn..........
Robertsdale, Pa.........
Robertsdalemine (Pa.)...........o....o....
Robindale, Pa.........ccooiioiiiiiiiiia...
Robindale mine (Pa.).....
Robin Hood mine (Pa.)...
Robinson bed (Colo.)........
Robinson No. 1 mine (Colo.).
Robinson No. 2 mine (Colo.).
Roby mine (Colo.)...........
Rock Castle, Ala............
Rock Castle mine (Ala.)....... ..
Rock Heading No. 2 mine (Va.).............
Rock Island No. 5 mine (Okla.).............
Rock Island No. 8 mine (Okla.). .
Rock Island No. 10 mine (Okla.).
Rock Island No. 28 mine (Okla.).
Rock Island No. 40 mine (Okla.).
Rock Lick No.2 mine (W. Va.)..
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Page. Page.
55 | ROCK SPIings.....cececccaiieecnnaincnnananns 84
54 | Rock Springs mine (Tenn.).. 55
25 | Rockvale, Colo. ........... 19
35 | Rockvale bed (Colo.)...... .19
37 | Rockvale mine (Colo.)..... .19
37 | Rockwood, Tenn............ 59
65 | Rockwood bed (Tenn.)...... 59
55 | Rockwood mine (Tenn.).....ccccevueeunnnn. 59
55 | Rocky Ford No.1 mine (Mo.). 32
55 | Roda, Va...ooiiiiiiiiiiiiiiiiiiiiianannn 65
62 | Roden mine (Pa.).....ccoevmuienieniaannnnns 49
65 | Roderfield, W.Va........... 73
79 | Rogerton, Tenn............. 55
79 | Rogerton mine (Tenn.)........ 55
79 | Rolfe, W.Va.........ccounnnn 73
19 | Rolfemine (W.Va.).......... [ £]
19 | Rombauer No. 3 mine (M0.)........c........ 32
58 | Rosedale, Tenn........c.ccceevmuiennannnnnnn 53
37,38 | Rose-Marshall mine (Wash.). 66
38 | Rosinmine (Wyo0.).ceeeuinnnimnieiinnnnnns 82
33 | Roslyn, Wash.._.......oooooiiiiiiiiiiiiia. 66
35 | Roslyn bed (Wash.) ........ 66
54 | Roslyn No. 1 mine (Wash.).. 66
65 | Roslyn No. 2 mine (Wash.).. 66
65 | Ross Petry mine (Ky.)...... 29
65 | Roundup, Mont............... . x
35 | Roundup bed (Mont.).....cooevuioiinnaan.. 37
54 | Roundup A mine (Mont.) .................. 37
55 | Routt-Pinnacle, mine (Colo.).. 22
69 | Royal Blue bed, Utah......... 61
71 | Royalmine (Colo.).............. 20
21 | Royal Bluemine (Utah)........ 61
4 23
7 20
27 64
27 17
25 37
33 35
30
82 S.
72 | Sabine mine (W. Va.)..cceoeineceacrnacaaann 81
65 mine and car samples 89
65 | Sagamore No.1mine (W.Va.).............. 75
28 | sagamore No. 2 mine (W.Va.).............. 7
59 | St.Charles, K¥.eeeeueennnnnn.. 2
50 | St.Charles, Va....cc.uon.... 63
50 | St. Charles No. 1 mine (Va.). 63
50 | St. David, Il........... eeene 23
50 | St. Michael, Pa.....ccoconon... . 48
46 | St. Paul, Va.e.eeeeenenann... . 64,65
19 | Salina, Utah..........coeene.n 61
19 | Saline, middle mine (Il.)... ... 23
19 | Saline No. 6 mine (IlL.)........ 25
21 | San Bois No. 2 mine (Okla.)... 43
15 | Sanders, Mont................. 35
15 | Samdstone Parting bed (Tenn.).. 55
65 | Sandstone Parting mine (Tenn.).. 55
44 | Sandy Ridge mine (Va.).......... 64
Sanie, Ala.......cocooiveaann.. 14
San Juan mine (Colo.)......... 20
Sanner and Shaffer mine (Pa.)....... 52
San Pedro bed (Tex.)..coceueennnnn. 60
Santo Tomas, Tex........... 60
Santo Tomas bed (Tex.)..... 60
Santo Tomas mine (Tex.)... 60
Sarah Furnace, Pa...... ceessneecceciienecan 48




114 INDEX.

Page. Page.
Sarah Furnace mine (Pa.)........ reereeenann 48 | Skelton, W. Va..eooiiiuiinienaecanancaanaan 79
Saratogamine (P8.)......cooeeieiiiiiianan.. 46 mine and car samples 88
Sayre mine (Ohio).... .......ccoiiiiiial.. 42 | Skibo mine (Ky.)... 29
Sayreton, Ala........ . 14 | Slab Fork, W.Va...... 79
Sayreton mine (Ala.)..... . 14 mine and car samples... 88
Scalp Level No. 2mine (Pa.)................ 47 | Slab Fork No. 1 mine (W. Va.) 79
Secarbro, W. Va .. ... ..o il 70 mine and car samples..... 88
Scarbromine (W. Va.)...................... 70 | Slab Fork No. 2 mine (W. Va.)....... 79
Schaefer mine (I1L.)... 25 mine and car samples............. 88
Scheckler mine (Ohio).. 42 | Slab Fork No. 3 mine (W. Va.) 79
Schickling mine (Pa.) .. ..................... 49 | Slab Fork No. 4 mine (W. Va.)........coaaen 79
Schoenberger mine (Pa.). ................... 53 | Slab Fork No. 5mine (W. Va.).............. 79
Schuster mine (Colo.). . 22 64
Scootacmine (Pa.)...........o............ 49 | Sloanmine (Pa.). ...cceiereeaeeenaennaannn 51
Scott-Buey mine (Colo.).............o...... 23 | Slopemine (TenNn.)ec..oeeeneeeeemnuaaaeannnns 57
Scott Glen, Pa 50 | Slope No. 3 mine (Okla.) 44
mine and car samples.................... 85 | Slusser mine (Va.).cceuoeeeeenaeeeneeaaaenan 63
Scranton, N. DaK. .......oocoooiiiiiiiian... 41 | Smallbed (V&) . ceeeimiiiiiiiiiiiaiiaaaans 63
Scranton mine (N. Dak. 41 | Smithfield, Ohio . 43
Seaboard, Va......coooieeiiiiiiiiiiiiii.. 65 | Smith Marriott, mine (Mo.)........coemnunn. 35
Seanor, Pa. ..couioiiiiiii i 52 | Smith Mills, K¥. . ooiiiieiiiiiieieaiaaeans 28
. 30 | Smith Mills, mine (Ky.). 28
Sebree mine (Ky.)eeeeeoeenieiiiiieiaennn.. 30 | Smithmine (Ohi0)-..coveiruiauiiniunnnannns 42
Security No. 1 mine (Ill.).................... 25 | Smith mine (Tenn.)......ocoooimiiiianan.. 53,57
Seick mine (Colo.).... 21 | Smith Pocahontas mine (W. Va.).. 80
Senacaville, Ohio. 42 mine and car samples.... .. 88-89
Sesser, IlL.............. 23 | Smiths Ferry, Pa.......... 46
mine and car samples 85 | Smith Tunnel mine (Wash.). 68
Sesser No. 1 mine (IIL).. 23 | Smokeless No. 1 mine (Pa.).. 47
mine and car samples .- 85 | Smoke Run, Pa........... 49
Sewanee bed (Tenn.)... . 34,56,57,59,60 | Snell bed (Wash.)......... 68
Sewell bed (W. Va.). . 69-73,77-81 | Spell mine (Wash.)........ 68
mine and car samples 85,88 | Snoqualmie, Wash........ 66
Sewickley bed (Ohio). See Meigs bed. Snyder mine (Mont.)........ 36
Sewickley bed (W. Va.)...........o......... 7 Snyder mine (Pa.)........... 46
Sexton mine (Tenn.). ..... 59 | Soda Springs mine (Colo.)..... 20
Sexton No. 2mine (Va.). 65 | Soddy bed (Tenn.)........c........ 57
Seymour-Price mine (Va.). 63 | Soddy No. 1 mine (Tenn.)......... 57
Shaeffer mine (Md.)....... 32 | Somerset, Colo. .. .ceeiieeeiinannn 19
Shafer mine (Colo.). . 21 | Somerset, Pa........ccooeiiiia... 52
Shamrock mine (Ky.). 30 | Somerset mine (Colo.).....cueeeeeeennnnnnnnn 19
Sharon, mine (Ill.). ... 25 | Somerton, Ohi0. .. .eeuoeeeiaaemiaceaaaanns 41
Sharon No. 5 mine (Pa. 51 | Sonman, Pa........oo..oiiiiiiilll, 48
Shawnee mine (W. Va.). 72 | Sonman No. 2 mine (Pa.)-cceeeveeeeeennnnn.. 47
Shawneetown, Ill...... 23 | Sonman Slope mine (Pa.)................... 48
Sheephead mine (Tenn.). 57 | 8opris, Colo. .. onuumiiiiiiiiiiiii e 20
Shelby, Mont................ .. 37 | Sopris No. 2mine (Colo.).................... 20
Sheldon and Holt No. 1 mire (Mo.). . 33 | South Canon, Colo......oieiiiiieieianan.. 19
Sheldon mine (Wash.)......... 67 | South Canon mine (Co0lo.)....cvueeeeeaanaa.s 19
Sheridan No. 2 mine (Kans.) 27 | South Dakota, lignite from, classification of. 12

Sherwood mine (Pa.)...... .. 49 See also beds, mines, and towns named.
Shinn Basin bed (Ark.)..................... 17 | Southern mine (Tenn.)............cocoion.nn 54
Shinolamine (Pa.)....ceeeeniiiiano.... 49 | Southern No. 5 mine (Tenn.)................ 59
Shipman mine (Ohio)................. .. 41 | South Nuttal, W.Va........................ 70
Ship Rock Indian School mine (N. Mex.).... 40 | South Side mine (Mont.). .. . ... ... .. ... 35
Shipton mine (Wyo0.)..e.oooiieiaiii .. 82 | Southwestern No. 1 mine (Okla.)............ 45
ShoalCreek No. 1 mine (Ill.) 24 | South Willis, Wash......................... 68
Sholz mine (Mont.).._...oooiiiiiiiiiiil.L 37 | South Willis mine (Wash.).................. 68
Short Creek, W. Va. ... ........o......... 69 | Spangler, Pa.......cooiieaiiainiiiiiaiiia 48
31 | Spencer bed (Colo.).oeeeunnninennnnnnnnnnn... 20,21
58 | Spencer mine (Colo.)..... eereeeeneeeaaanaas 21
75 | Spencer mine (Mont.).....ccciiiiiiiiiiiias 37
Simpson bed (Colo.)................. . 18 | Splash Dam bed (V&.).cevemunuiiiennnanannann 62
Simpson mine (Col0.) .+ ceueeienniiinnn.. 18 | Splint bed (Tenn.).......... eenecaenes ceees 54
Sipsey mine (Ala.). .cceuennnn... eeeeenanaan . 15 | Splint mine (TeNN.).cccveemcarcceccascencces 54
Six-f00t Ded (P8.).vvvvevensarincerennsanseas Bl | BPIBRUS, W, VBuuoiiivarroeresssarasancnsees 79




Sprig, W. Va.__......... ceeeeeteeeraeaea
Spring Canyon No. 1 bed (Utah).
Spring Canyon No. 2 bed (Utah).
Spring Canyon No. 3 bed (Utah)...
Spring Canyon No. 1 mine (Utah)...........
Spring Canyon No. 2 mine (Utah)...........
Spring Canyon No. 3 mine (Utah)..
Springfield mine (Pa.).......................
Springfield bed (IIL). .. .....................

Sprouts coal bank (W. Va.).
Spruce, W. Va.. ... i
Spruce Knob mine (W. Va.)....... PSS
Stage mine (Pa.)...........
Stahl, Mo... ...
Stainville, Tenn........oo..oooiiiiiiiiian.
Standard mine (Mo.).....
Standard mine (Tenm.)......................
Standard mine (Utah).......................
Standard Pocahontas mine (W. Va.) . s
Standardville, Utah................ .
Stanford, W. Va............ R
Stanley Junction, Tenn.
Stanton, N. Dak._........
Stanton-Georges Creek No. 1 mine (¢
Starkville, Colo
Starkville mine.....
Star mine (Pa.).......
Star No. 1 mine (Mo.)
Starr mine (Pa.)....
State No. 3 mine (Tenn.).
Statesbury, W. Va.._...
Statesbury mine (W. Va.)
Stauffer No. 3 mine (Pa.).
Steamtown, Ohio..... .
Steelton, I1. ...
Stephens, Tenn..... .
Stephenson mine (Mo.).
Sterling mine (Tenn.).
Sterling Run, Pa....... .
Sternberger mine (W. Va.). ... ............
Steubenville, Ohio......o.oooiiiiiiiiiiioa,
Stigler, Okla
Stigler bed (Okla.).......o..ooooiiiiiiiian
Stoffel mine (Ohi0)...eeeeeeeiiii ..
Stoneboro, Pa
Stoneboro No. 7mine (Pa.)..................
Stone Canon, Calif...........................
Stone Canon mine (Colo.).
Stone City, Kans. .. .....cooiiiiiiiiianannns
StoneCreek bed (Va.).................oo...
StoneCreek No. 1 mine (Va.).
Stonega, Va. ..ot
Stonegamine (Va.)..o..ooo.ooiiiiiiiiiiiaa.
Stonega No. 1 mine (Va.).
StonegaNo.2mine(Va.)...........o..oooe..
S¢onega No.3mine (Va.).........ooenneann.
Stone Gap No.3 mine (Va.)
Stoneking mine(Ml.)....coeoieiiieeaaaaa..
Stonemine (Mont.)eeeee e iiaeiemiaiinananann
Stoneprospect (Mont.) ...
Stoner bed (Pa.)..........
Storrs, Utah.. . ccviiiiniiiiiiniiiiiecnecnnas

INDEX,

Page.

22-30 | StraightCreek, Ky.......... R,

60,61 | StraightCreek bed (Ky.).oouuereeeuiaeannn-.
61 | Strathmoremine (Md.)-.....................
61 | Straven,Ala
61 | Stravenmine(Ala.)................o.....o.C
61 | Strong,Colo..........coeeiiiiaia. PO
61 | Strongmine (I11.)
47 | Strool,S.Dak.... ...l
23 | Sturgis, Ky.oeeeiiieiiioiiieaieaiaa. R
30 | Sublet, Wy0 e e
23 | Sudduthbed (Colo.)...ovuoiiiiiieiiiai.
75 | Sudduthmine (Colo.)..coueeeeaeiianan...
71 | SugarCreek mine (W.Va.)..................
80 | Sugarite,N. MeX.....cciiciiiirineinnannnnn
71 | Sugaritebed, (N.Mex.)......coiiiiiaa..
47 | Sugarite No.1mine (N. Mex.).cc..o.uooaa...
32 | SugariteNo.2mine (N. Mex.)...............
53 | Sullivan,Ind.... .. . ..ociiiiiiiiiiiiaa...
33 | Sullivan, Ky ..o i i iieaieaciaeaaes
55 | Sullivan, W. Va........o..ioiiii
61 | Sullivanmine (W.Va.).......oo.ocooiiie
74 | Sulphur Creek mine (Colo.)..................
61 | Summerlee, W.Va......o..o.o..o.oiiil...
79 mineand carsamples.........cocoeonnnn.
59 | Summerlee mine (W. Va.)..
41 mineand carsamples....................
31 | Summersmine (Tenn.)........coeeeieennnns
21 | Summitmine (M0.)-cioeoe e
21 | Summitmine (Va.). ..ooioeoeoiiaaaaaaaans
49 | Summit mine (W.Va.)....... PO,
32 | Sun, W.Va. . ..
50 mineand car samples...
58 | Sundance, Wyo.....cooioiimiiaiiiiianann.
79 | Sunday Creek No. 114 mine (W. Va.)........
79 | Sunmine (Tenn.) . ..ccveereeeiremaeaennnn
52 | SunNo.1lmine (W.Va.)eeeoieiiiiaaaaaans
43 | Sunsetmine (W.Va.)e.oooeiomamiiaiiaaas
25 | Sunsetmine (Wyo0.)......oovmiemainaiaaaa.
58 mineand carsamples....................
33 | Sunnyside, Utah. . ... .ociiiiiiiiiinnn..
55 | Sunnyside mine (Colo.)...oouiiiieieaaiaaa.
48 | Sunnysidemine (Ind.).......ccoimiininnnnn.
75 | Sunnysidemine (Pa.).......ocoeiiiiiaaa..
43 | Superior,Colo.... ...l
43 | Superior, Wy0...cooomiriiiiiiiiiiiiaaaaa
43 | Superiormine (Utah)..................o....
41 | Superiormine (Wash.).........oooooiol.
51 | Superior No. 1mine, (IlL.)..............
51 | Superior No.1mine(Wash.)................
18 mineand carsamples....................
18 | Superior No. 2 bed (Wash.)........... R
27 | Superior No. 2mine (Wash.)................
63 | Surveyor,Pa... ...l .-
63 | Susana, W.Va... ... .
65 | Susie, Wy0. ceeimneiiiiiiiiiiii i
65 | Sutherland, Mo.........ocoiiiiiiiiiiiinnnn..
63 | Sutherland, Va .
65 | Sutherland No.1mine (M0.)......c.cc.oo...

63,65 | Swallow Falls, Md............co...coooaaat
65 | Swamp Angel bed (Tenn.).......
24 | Swanseamine (Va.)...ooeceemveacnevanenn ‘.
36 | Swantonmine (Md.)...ccceeiiiiiiiaans
37
52
61 | Syresmine (Ky.)eceeeeeeueasaseuacecasanenen
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T.

Tackett Creek mine (Tenn.).................
Tacoma, Va.. .. ...t
Tacoma mine (Md.)...............o.........
TFaggart bed (Va.).....

mineand car samples..
Tamroy mine (W. Va.)....

Tamsmine (W.Va.).c.oooiiiiiiiiiiinnn..
Tams No. 1 mine (W. Va.)
Tams No. 3 mine (W. Va.)
Tams No. ¢ mine (W. Va.)
Tatlanika River, Alaska...
Paylor mine (I1l.).........
Taylor Sineg mine (Md.).....................
¥-Crossbed (N.Dak.)...........cooooovena..
Tebo bed (M0.)eeeeuenennn...

Tejay mine (Ky.).....

Temperanceville, Ohio.......................

Temperaturs. See¢ Deformation temperature;
Fluid temperature.

"Pemple No. 9mime(Colo.)....................

Temple No. 10 mine (Colo.)..

Se¢ also beds, mines, and towns named.
Tennessee mime (Tenn.).....................
Tennessee No. 8 mine (Tenn.).
Tennéssee No. 16 mine (Tenn.)

Thaeckerbed (W. Va.).......ooiiiiiiaa...
See also Cedar Grove bed.
Thacker No. 3 mine (W. Va.)................
Thacker No. 5 mine (W. Va.)..
Thacker No. 9 mine (W. Va.)..
Thacker No. 11 mine (W. Va.).
Thayer, W. Va..............
Thelma mine (W. Va.)....
Thelma No. 1mine (Va.)....................
Thermo Pocahontas mine (W. Va.) ..........
mine and car samples .-
Thermopolis, Wy0.....cooieeiiiiiiiiion.e.
Thistle mine (Tenn.).............o.coovoaaa
Thomas bed (W. Va.).......
Thomas mine (€olo.)......
Thomas mine (Ohio)........
Themas mine (Utah)........
Thomas No. 1 mine (W. Va.) e
Thomas No. 2 mine (W. Va.)................
Thompson bed (Ala.)..........cooiiiiiianenn
Thompson, Utah..............
Thompson mine (Pa.).........
Thorrton mine (Tenn.)........
Thorp, Wash.........o...o..o.
Three Rock mine (Tenn.)...
Thurmand, W.Va.._.......
Thurman mine (Tenn.)......
Tidewater mine (W. Va.).... .
mine and car sBmples.....ccceeenvennnnn.

INDEX.

Page. Page.
55 | Tillerbed (Va.)eeeuoomeeiiiiiiiiiiiiiaat 65
65 | Tin Pan bed (N. Mex.).......... .39
31 | Tioga, Colo., coal from, analysis of . 19
65 | Tipton bed (Wyo.).......... 84
43 i 21
79 .M
g8 | Tolbert and Spiker mine (W. Va.)........... 80
79 | Tollerburg,Colo......ccuiivenniiiiii.t, 21
79 | Toller mine (Colo.).. . 21
79 | Toltec,Colo. .. ..covieeemiiiiiniiinniannnnn. 19
79 | Toltec mine (Colo.)......ccoeeeuuiiiiinnna... 19
79 | Tomlinson-Pearly No. 1 mine (Va.) 63
79 | Tommy Creek, W.Va............. 9
17 | Tommy Creek mine (W. Va.).... 79
25 | TomsCreek, Va................. 65
32 | Tono, Wash..................... 68
41 | Topbed (N.DAK.).eooumeemeancaanannannnn 41

33,34 | Tower mine(Md.)........ccoooiiiuiiiia.. 32
27 | Trace Fork mine (W. Va.)....... . 81
27 mine and car samples.................... 89
4 Tracoal, W, V‘a .............................. 81

mine and car samples........ 89

Traey City, Tenn., coal, ash, fusibility. 56,57

20 | Tracy City No. 3 mine (Tenn.)...... 56
20 56
68 66
11 81
mire and carsamples.................... 89

53 | Tralee No. 2mine (W. Va.).... 81
56 mine and car samples...... 89
56 | Tramway, Alaska............... 15
36 | Trenton, MO......ccvvvuniennnnnn 33
59 | Trenton,N.Dak......ccccuun... . 41
41 | Trenton No.3mine (Mo.).......ccuennennn.. 33

30,75 | Trinidad bed (Colo.).....vveenniaaei... 20

30 | Trojan mine (Pa.)...c..coeenen .. . 50
Tug River mine (W.Va.)..........cooaaett 72
75 | Tulss, OKMB...eonennenieneeeeeaeeeanennns 45
75 | Tunnelmine (Tenn.).............. 58
75 | Turkey Creek No. 2 mine (Okla.).. 44
75 | Turley, Tenn......ocoveiieiinininnnannnnean 55
71 | Turnermine (Colo.)....cocuieueeieninnennnn. 19
72 | Turnerstrip pit (Okla.)......... R 43
65 | Twin Branch, W. Va....................... 73
80 mine and car samples...............o... 87
88 | Twin City mine (Wash.)........ 67
83 | Twin City mine No. 1(Va.)..... 65
53 | Twin City mine No. 2(Va.)..... 65
75 | Twin City mine No. 3(Va.)..... R 65
18 | TWOADed (Va.) e ceeciiiiiiiianiannannns 63
41 | Tyson bed (Md.). See Upper Sewickly.
61 | Tyson No.3mine(Md.)..........coveann.. 31
75 | Underwood prospect (Alsa.)...... 14
75 | Uniontown bed (Ohio).......... 11,43
14 | Union mine (Tenn.)............. 58
61 | Union No. 1 mine (Md.)....... 31
47 | Union No. 6 mine (Md.) ...... B 31
57 | Unlontown, Ky ..cocovuuieiimmnrnninannnnn. 30
66 | Unionville, MO......c.coemmiieemniaiiaaaion 35
$7 | Unionville, Pa.................. 47
71 | United No. 1 mine (T11.)....... 23
54 | United No. 2 mine (I11.)....... 23
73 | United No. 14 mine (IlL.)...... - 23
87 | U. 8. experimental mine (Pa.)..c..c.ccc..... 46



INDEX. 117
Page. Page.
U.S.N.A.C.I. E. mine (Alaska), drift 1... 16 | Vasper mine (Tenn.)........................ 55
16 | Vaughn prospect (Tenn.).. 54
6l | Vernal, Utah.................. 62
16 | Vesta mine (Col0.).....ccoueeiiieiiiaiaaaae. 19
16 | Viacova, W.Va......... 79
16 | Viacova mine (W. Va.).... 79
16 mine and car samples. .. 88
16 | Vibbard, Mo.............. ...l 35
.. 16 | Vibbard No.1 mine (M0.).......c......c.... 36
U. 8. Reclamation mine (N. Dak.).......... 41 | Vietor, Colo..uoennmmmniiiiiiiiiiiiiiiaans 23
Upper Banner bed (Va.).....o.ooooiiioe. 62-65 | Victoria mine (Pa.).c.o..coevenieiiiiiiaa.. 47
Upper bed (N. Mex.)... Victoria No. 1 mine (Okla.).. 44
Upper bed (Pa.) .. Vigo No. 74 mine (Ind.)..................... 26
Upper bed (Utah).......o.oooiieiiiia.. Vinita, OKla..ooooeeeeeiii i 43
Upperbed (V8.). - ceeaieenennannnann.. Vintondale, Pa..........coooooiiiiiiiiiilL 48
Upper Big Muddy bed (Wyo.)......... .. Vinton No. 6 mine (Pa.)eeeeeeceeeeieeonaann 48
Upper Dean bed (Tenn.).........coeeuennn.. 55 | Violamine (Ind.)..........ccocoiiiiio. 26
70 | Violamine (Pa.)......ooooiiiiiiiiiiaiann. 49
Upper Elkhorn bed (Ky.)................... 30 | Virgelle, Mont........................ 36
Upper Freeport bed (Ill.), mine and car Virginia, coals from, classification of 11
samples. ....o...oooiiiiiiiiiiiit. mine and car samples, ash, fusibility.... 13
Md)......... See also beds, mines, and towns named.
(Ohio)........ Virginia Anthracite No. 1 mine (W.Va.).... 76
(Pa.)eeeennnn.. Virginia Blue Gem No. 1 mine (Va.). ... 63
(W.Va).oooooaoe Virginia City, Va................... 05
Upper Hance bed (Ky.) ... Virginia Iron mine (Va.).... ... 65
Upper Hartshorne bed (Ark.)............... 17 | Virginia Irom No.2mine (Va.).............. 63,65
(€024 TP 44 | Virginia Iron No.3 mine(Va.).............. 63
Upper Kittaning bed (Md.).. 32 | Virginia Lee No. 1 mine (Va.)... 63
(€35 PO 46-52 | Virginia mine (Ala.).. 14
Upper No. 5 bed (Alaska)................... 16 | Virginia Smokeless mine (W Va ) ..... ... 8t
Upper No.5bed (Colo.)...ooneeneeniinnnn... 20 mine and car samples....... ... 8
Upper Seaboard bed (Va.)................... 65 | Vivian, W.Va............ ... T8
Upper Seam mine (Tenn.)................... 58 mine and carsamples................... 87
Upper Sewickly bed (Md.).................. 31,32 | Vogeley mine (Pa.).....ccovcereecneennnaan. 47
Upper Straven bed (Ala.)................... 15 | Volmar mine (N. Dak.)....... 41
Utah, coals from, classificationof............ 12 | Vulean mine (Colo.)......ocoooonn.n. .. 19
See also beds, mines, and towns named. Vulcan No. 4 mine (Ala.)................... 14
Utah No. 1 mine (Utah)..................... 61
Utah No. 3 mine (Utah)..................... 61 w.
‘Wabash No. 2 mine (Il1.).... 24
V. Wadge bed (Colo.).......... 22
Valier, Mont..........oooiiiiiiiiiiiiaaa.. 37 | Wadge mine (Colo.)......... .. 22
Valley, Wash........ooooiiiiiiiiiiiiiiao. 68 | Walden,Colo......c.ooomiiiiennnaaaaaaan, 19
Valley mine (Wash.)..............o......... 68 | Walden Ridge bed (Tenn.).................. 58,59
Vandalig, MO.....o.oooiiiiiiiiiiiiiaa.. 33 | Walden Ridge mine (Tenn.)... . 59
Vandalia No. 10 mine (Ind.)................. 26 | Walhonding No. 2 mine (Ohio)..... . 42
Vandalia No. 17 mine (Ind )................. 26 | Wales, Utah...................... 61
Vandalia No. 22 mine (Ind.)................. 26 | Walker mine (Colo.)........ 21
Vandalia No. 24 mine (Ind.)................. 25 | Walker No. 1 mine (Mo.)...... ... &
Vandalia No. 28 mine (Ind.). 26 | Walsen, Colo.................. ... 19
Vandalia No. 82 mine (Ind.). 26 | Walsen bed (Cols.)............ 19,20
Van Houten, N. MeX........................ 39 | Walsenberg, Colo.............. 19
Van Heuten No. 1 mine (N. Mex.).......... 39 | Wampum, Pa....oooieiiiiiiiiiiiiion, 51
Van Houten No. 4 mine (N. Mex.).......... 39 | War, WoVa. e aiiiiiiiiiiieee e 74
VanLear, Ky...cooooioiiniinnnnnnnnn... 28 | War Creek bed (W. Va.). S¢e Beckley bed.
Van Lear No. 1 mine (Ky.)eeoeeeeeeoina... 28 | WarCreek mine (W.Va.)...oeeneeeeennnn... 74
Van Lear No. 2 mine (Ky.)eeeeeeennnenennn.. 28 | Ward, W.Va.......ooo.... ...
Van Lear No. 3 mine (Ky.)eeceeeeeeennnannn. 28 | Wardall Ridge, Alaska........ 15
Van Lear No. 4 mine (Ky.).ccooeeoaeanao... 28 | Warner mine(W.Va.)........ .- 70
Van Ormer, Pa............oooooiiiiiiiiii. 48 mineand carsamples. ..._............... 86
Vanwood, W. Va.....oooiieiinininnnna... 79 | Wasasch bed (Utah)........................ 61
Varilla, K¥.o..uiiiiiiiiiiiiiiiaanaaa., 27 | Wasatch mine (Utah) ... 61
Varilla mine (K¥.).-cccueeeemnaeeniiennnnnn. 27 | Washington, coals from, classifieation of..... 11
Varton, Md............... . 31 See also beds, mines, and towns named .
Vasper, Tenn 55 | Washington bed (Ohio)......ccovvviiunnnnn .4
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Washington Blue Gem mine (Tenn.)......... 55 | Whipple mine (W.Va.).oooiiaiaeiiaa... 71
Washington No. 1 mine (Md.).......... 31 | Whitby, W.Va.......... 79
Washington No. 2 mine (Md.)....... 31 | White Ash bed (N. Mex.).. 40
Washington No. 5 mine (Md.).. 32 | White Ash Mine (Colo.). 20
‘Washoe, Mont.... ... ..ol 35 | Whitefield, Okla. .. ..ccooviiiiiiiiiiiiaaa, 43
‘Washoe mine (Mont.). . 35 | White No.3mine(W.Va.)....ooooooiiio. 79
Watson, W.Va.... 74 | White Oak bed (Tenn.).... . 56
Waverly, Moo« .ooooiii et 34 | White Oak mine (Tenn.).................... 55,56
Waverly bed (Mo.)..ooooiieiiiiiiiiiiaee 34 | White Oaks, N. MeX..cuoeemiiiinnnnnaennnn 39
Waynesburg bed (Md.) . 31 | Whiteside, Tenn....... . 57
Waynesburg bed (Ohio)..................... 41 | White Star mine (W.Va.).co.oo.oooiii. 75
Wear No. 21 mine (Kans.).......c.......... 27 | Whitewood, Va. .. .oooiiiiiiiiiiiiiiiiiis 62
Weaver mine (N. Mex.).... ... 39 | Whitewood mine (Va.). 62
Weaver No. 2mine (I11.).................... 25 | Whitewll, Tenn..........oiiiiiiineinanan 57
Wells Gulch mine (Colo.)....ooeniiii.. .. 18 | Whitwell No. 1 mine (Tenn.)................ 57
Weir-Pittsburg bed (Kans.).. 27 | Whitwell No. 5 mine (Tenn.) 57
Weirwood mine (W.Va.)........ 70 | Widemouth, W.Va....... 75
Welch, Okla 43 | Widen, W.Va........... 69
Welch, W. Va.... 74 | Widow Clark bed (S. Dak.) 53
Welch bed (W. Va.)... 7 Widow Kennedy bed (Va.) 62
Welch mine (W. Va.).. . 73 | Wilburton, Okla........ 44
Wellington, Mo. ... ... . oo 34 | Wilcox mine (Tenn.).. 59
Wellsville, Ohio..................cociiioa... 42 | Wild Cat mine (N. Mex.). 39
Wern coalbank (W.Va.)....o..ooooaaoa.. 71 | Wilder,Va........... 64
‘Wesson mine (Colo.).......c.ocoeiiiianaaa.. 21 | Wilder, Tenn........ccoieiiiieiianiinnannn 56,59
Westbourne No. 2 mine (Tenn.)............. 55 | Wilderbed (Tenn.)-.....coeeeemmnenennna... 56,58
‘West Branch mine (Pa.)....... 49 | Wilder No. 3 mine (Tenn.). 56,59
West Butte mine (Mont.)................... 37 | Wiley Carter (Ohio)...........o.o.o......... 43
‘West Clarion mine (Pa.)................. .. 50 | Wiley, W.Va. .. .. 9
West Clinton No. 1 mine (Ind.)............. 26 | Wiley, Wyo... - 83
Westernmine (Mont.)...................... 35 | Wilhoit, Oreg........oooiimiiiiiiiiiiaia. 45
Western No. 13 mine (Kans.)............... 27 | Wilkeson, Wash.._..............o.....oo... 68
Western No. 16 mine (Kans.)............... 27 | Wilkeson bed (Wash.).. .. 67
Westernport, Md.................o..o..... 31 | Wilkeson mine (Wash.)..................... 68
West Fork, Oreg.....ooooiiiiiiiiiinnnnna.. 45 | William Pinkham mine (N. Dak.).......... 40
West Frankfort, Il.......................... 23 | Williams, Okla........... 44
‘West Frankfort No. 1 mine (Il.)............ 23 | Williamsburg, Colo. 19
West Kentucky No. 4 mine (Ky.)........... 30 | Williams mine (Tenn.). 58
West Kentucky No. 7 (Ky.)eceeoeaiia.. .. 30 | Williams mine (Utah).... 61
West Kentucky No. 8mine................. 30 | Williams No. 1, mine (Okla.)................ 44
West Kentucky No. 9 mine (Ky.)........... 30 | Williams Run No. 1 mine (Pa.).............. 51
West Kittaning, Pa..............o.......... 46 | Williamson, W.Va...........coooiiiiia... 75
Westmine (Va.)........ooiiiiiiiiiii. 65 | Willis Branch, W.Va...._.................. 71
‘Westmore, Mont.......................... 36 mine and car samples.................... 86
Westonmine (Pa.).........oooooiii.. 48 | Willis Branch mine (W.Va.)................ 71
West Pocahontas mine (Va.)................ 64,65 mine and car samples. 86
mine and carsamples................... 85 | Williston, N. DaK.......ooiiiiiiiinannnn... 41
West Point, Ohio..............o........... 42 | Willow Creek bed (Wyo.). See No. 5 bed
West Point mine (Ohio).................... 42 (Wyo.).
West Ramsey mine (Tenn.)................. 57 | Wills No.3 mine (W.Va.).................. 76
Westville, Il ... 25 | Wilmere, Pa......ooooiiiiiiiiiiiiii 49
West Virginia, coals from, classification of... 11 | Wilmington Star No. 7 mine (I11.)........... 23
mineand carsamples.............._..... 13 | Wilmore No.1mine (Pa.)................... 47
See also beds, mines, and towns named. ‘Wilmore No. 3 mine (P8.)................... 47
West Wiley mine (Wyo.)................... 83 | Wilson mine (M0.).........ocooiiiiiiiiL 34
‘Weyanoke, W. Va 75 | Wilson mine (Tenn.). 59
mineand carsamples................... 87 | Wilson mine (Wash.)........................ 66
Weyanoke No. 1 mine(W.Va.)............. 75 | Wilsonbed (Va.).oooouieriiiiiananneia .. 63
coal, mineand carsamples.............. 87 See also No. 3 bed (Va.).
Weyanoke No.2mine(W.Va.)............. 75 | Wilton No. 1 mine (W.Va.).......oo....... 77
Wheatcroft, Ky............ eeecteereanaa. 30 | Winchester prospect (Utah)... ......_...... 61
‘Wheatman mine (Mont.).................... 37 | Windber, Pa., Cambria Co................... 48
‘Wheeler bed (Co0lo.).........cooiieia ... 19 Somerset Co............ 52
‘Wheeler mine (Colo.). ....................... 20 mine and car samples. R 85
Wheelock, N, Dak. ...............o..oooo ... 41 | Windrock bed (Tenn)...... ... 53
‘Whipple, W. Va.c.....oooiiiiiiiiiiiiinn., 71 | Windrock mine (Te€nn.)e . ceeeeuneennnann. 53




Winding Gulf, W. Va............. ceeeseeenn
mine and car samples
Winding Gulf No. 1 mine (W. Va.)..
mineand car samples
Winding Gulf No. 2mine (W. Va.)..
Winding Gulf No. 3 mice (W. Va.)..
Windsor, Mo..
‘Windsor bed (Wash.). ....
Wingate bed (Wash.)........
‘Winifred, Mont..........
Winifrede bed (W.Va.).o.ooomieniiaaaaon
Winifrede mine (W.Va.).coeeeiiiiaanaaa.
Winscom bed (Colo.)..... s
Winscom mine (Colo.).ecueuienimanannannn.
Winslow, Ind
Winslow mine (Pa.)..

Woodbay, W.Va. .e.iiiiieriiiniiiaaaees
Woodbay mine (W. Va.).
‘Wood mine (Ky.)..
‘Wood-Sullivan No. 3 mine (W.Va.).........
‘Woodvale mine (Pa.)
Woodvale, Pa.
‘WolfCreek bed (Colo.)eveeieneneaniaainaa.n
‘Wooster mine (Ohio)
Workman mine (Ky.)..ccoeemiiimaiaaaanaan
‘Worthington, W. Va.
‘Worthington bed (Colo.). - ...cooeiiiaei.n
‘Worthlngton mine (Colo.).
Wyand mine (Pa.).e..ocoieeeiaiiiiiananns
Wyco, W. Va

mine and car samples.
‘Wyco mine (W. Va.)

INDEX.

Page.
80 | Wynnmine(Tenn.)....oonvnvniininnniaa....
88 | Wyoming, coals from, classification of.......
80 See also beds, mines, and towns named.
88
80 .
%0 Yale, Kans....cocovemeemieeniiii il
34 Yankee, N. MeX..o.ooiummiiniiiiiiieanan.
63 Yankee bed (N. MeX.) s eueueinenanaanan..
67 Yankeemine (N. MeX.)ueeooiiiiiiiiaaon.n
36 Yankee No. 3 mine (N. MeX.)oeuooooao...
75 Yatesboro, Pa. . ..ol
73 Yeatesmine (Va.).ocooeimnnvrininnnianas
19 Yellow Creek, Ohio..ccovueeneeoiiaiin
19 Yellow Creek bed (Ala.).........oooooaaan.n
2 Yellow Creek bed (Va.). - eooiaiiaiaaa...
49 Yellow Creek mine (Ala.)...................
65 | Yellow Creek mine (Ohio).............. ...
g0 | Yellow Creek No. 3mine (Tenn.)............
80 Yellow Poplar mine (Va.)e..coooiiieaiaaa..
28 Yerington, Nev. . .o.oooeeiiii
79 | Youngbed (Mont.).....oonmnooii
50 Youngblood bed (Ala.)....ceeieeiiiiiiio.
50 | Young Creek, Alaska... .
2 Young mine (Mont.).. .....
42 | Young Shait mine (Pa.). ...l
98 | Yukon-Pocahontas mine (W.Va)..uao.....
74 Z.
22 | Zechini mine (Tenn.)...
22 | Zenith,Tenn........ccoeomiimaiiaiiiaao.
51 | Zenith No. 1 mine (Pa.). .. ...o.o.o.oo..
81 | Zimmerman, Pa
89 | Zirkite, crucibles of, durability of............
81 | Zuni Indian School mine (N. Mex.). ........
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