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LETTER OF TRANSMITTALL.

DEPARTMENT OF THE INTERIOR,
Unitep StaTES GEOLOGICAL SURVEY,
CoaL-TrsTiNG PLANT, WORLD’S FATR GROUNDS,
St. Louss, Mo., Janwary 31, 1905.

Sir: The undersigned, appointed by you as a committee to conduct a
series of tests at the United States Geological Survey coal-testing plant
on the World’s Fair Grounds, St. Louis, Mo., have the honor to submit
the following preliminary report on the operations of the plant. The
brief statements give the results obtained from September 1, 1904,
when the plant was put in operation, until December 22, 1904.

The detailed report, which will be fully illustrated and contain much
additional information and a discussion of the results, is in prepara-
tion and will be submitted to you at the earliest possible date.

Very respectfully, E. W. PARKER,.
: J. A. HoumEs,
M. R. CampBELL,

Commeitiee.
Hon. CaarLes D. Warcorr, '

Dwectw United States Geological Sumzey






PRELIMINARY REPORT ON THE OPERATIONS OF THE COAL-
TESTING PLANT OF. THE UNITED STATES GEOLOGICAL SURVEY
AT THE LOUISIANA PURCHASE EXPOSITION, ST. LOUIS, MO.,
1904. .

Epwarp W. PARKER,
JoskrH A. HormEs,

Marrus R. CampBELL,
Committee in Charge.

INTRODUCTION.
ORGANIZATION.

The authority for conducting at the Louisiana Purchase Exposition
an investigation of the coals and lignites of the United States is con-
tained in the act of Congress providing for the urgent deficiencies in
the appropriations for the fiscal year 1905, and approved February 18,
1904, as follows:

For analyzing and testing at the Louisiana Purchase Exposition the coals and
lignites of the United States,.in order to determine their fuel values and the most
economic method for their utilization for different purposes, under the supervision
of the Director of the United States Geological Survey, thirty thousand dollars, to
be available until expended: Provided, That all testing machinery and all coals and
lignites to be tested shall be contributed without charge to the Government.

. In the general deficiency bill approved April 27, 1904, an additional
appropriation of $30,000 was provided, making the total sum appro-
priated for this work $60,000.

For carrying out the provisions of these acts the Director of the
Geological Survey appointed a committee, consisting of Edward W.
Parker, chairman, Joseph A. Holmes, and Marius R. Campbell, to
direct the construction and operation of the plant.

Tt will be observed that under the law authorizing this work all of
the testing machinery and all of the coals to be tested had to be fur-
nished to the Government free of charge. Under these conditions it
was not possible to equip an ideal testing plant, and the assembling
and construction of such equipment as could bé obtained under these
provisions entailed some annoying delays in the completion of the

11
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plant. In addition to this, the delivery of a considerable quantity of
operating and conveying apparatus purchased from the Link Belt
Machinery Company, of Chicago, was delayed by a strike in the works
of that company. As a result of these combined influences the plant
was not put in operation until the first of September.

Notwithstanding these delays, the committee feels that through the
hearty and patriotic cooperation of a large number of manufacturers
of apparatus and machinery, it was able to collect and install, within
a notably short time, a testing plant that was well suited’ f01 such

pioneer work.
BUILDINGS.

The buildings for the housing and protection of the machinery and
of the operators in charge, with the exception of the chemical labora-
tory, were built by contract and paid for out of the appropriation.
These buildings were:

1) A boﬂer and engine house, in which were 1nstalled 2 Heine safety
boilers, 1 Frost boiler, 1 Allis Corliss steam engine, 1 Westinghouse
gas engine, 1 Bullock generator, 1 Westinghouse generator, an elec-
tric switchboard, a gas-analyzing laboratory, and all the incidental
apparatus pertaining to the operations of these portions of the plant.
The contract price for the construction of -this building was $2,700.
It was built by the Barwick Construction Company, of St. Louis.

(2) A storage and washery building, in which were installed 5 stor-
age bins of 35 tons capacity each, 2 coal washers, 1 revolving screen,
1 set of crushing rolls, 1 pulverizer, 1 Frost steam engine, 1 hopper
scale, and the conveying machinery adapted for such a plant. This
building, which had to be of extra strong material and construction,
was completed at a contract cost of $4,550, the Settle-Price Construction
Company, of St. Louis, being the contractor.

(8) Two buildings for briquetting machines and equipment, one built
by the Baerveldt Construction Company, of St. Louis, for $1,050, and
the other by the Barwmk Construction Company, of St. Louls, for
$693.

In the letting of all contracts, bids were obtained’ from at least five
responsible bidders. :

The chemical laboratory was installed in the Metal Pavilion, a short
distance from the other buildings.

EQUIPMENT.

The plant, when put into operation in September, contained the fol-
lowing testing equipment, all of which had been contributed free of
charge:

Two Heine water-tube boilers, 210 horsepower each, contributed by

the Heine Safety Boiler Company, of New York and St. Louis.
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One Allis Corliss engine, contributed by the Allis-Chalmers Com-
pany, of New York and Chicago. The Corliss engine was belt-con-
nected to a Bullock electric generator contributed hy the Bullock
Electric Manufacturing Company, of Cincinnati, Ohio.

Oue Frost fire-tube boiler of 100 horsepower and a 50-horsepower
slide-valve engine, both contubuted by the Frost Engine Company, of
Galesburg, TlL. '

One Taylor gas producer, with complete outfit for scrubbing and
purifying gas, contributed by R. D. Wood & Co., of Philadelphia.

One Westinghouse gas engine, of 235 brake horsepower, furnished
by the Westinghouse Machine Company, of Pittsburg, and operated
by the gas made in the Taylor producer.

One Westinghouse electric generator, belt-connected to the gas
engine, contributed by the Westinghouse Electric and Manufacturing
- Company, of Pittsburg.

* Seven motors of different horsepower, required for thc operation of
the different portions of the plant, contributed by the Westinghouse
Electric and Manufacturing Company.

One Bartlett direct-heat rotating drier for driving out the moisture
from washed coals and lignites whose moisture contents were too high -
to permit successful briquetting, contributed by the C. O. Bartlett &
Snow Company, of Cleveland, Ohio. '

Two briquetting plants—one exhibited by William Johnson & Sons,
of Leeds; England, and one by the American Compressed Fuel Com-
pany, of Chicago. In order that the briquetting machine of British
manufacture should be installed in conformity with the law, the
freight bill was paid by the Western Coal and Mining Company, of
‘St. Louis.

A washing plant equipped with a New Century jig, contributed by
the American Concentrator Company, of Joplin, Mo., and a modified
Stewart jig, contributed by the Link Belt Machinery Company, of
Chicago.

The fire brick and common brick used in the construction of the
coke ovens were donated by the Laclede Fire Brick Manufacturing
Company, of St. Louis.

The foregoing statement includes all that might properly be con-
sidered testing machinery, but the following additional incidental
equipment was contributed by the firms mentioned:

One Williams crusher, by the Williams Patent Crusher and Pul-
verizer Company, of St. Louis.

A complete outfit of belt-conveying apparatus, contributed and
installed by the Robins Conveying Belt Company, of New York.

Scales, by Fairbanks, Morse & Co., of New York and Chicago..

Smoke-preventing device, automatic steam jet, by H. H. Hughes,
of St. Louis. '
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Thermometers and pressure gages, by the Hohmann & Maurer
Manufacturing Company, of Rochester, N. Y.

Draft gages, by the Appliance Manufacturing Company, of Chicago.

Feed-water heater and pump, by the Stilwell-Bierce Smith-Vaile
Company, of Cincinnati, Ohio.

Le Chatelier pyrometers, by Charles Engelhard, of New York.

Engine indicators and attachments, by the Ashcroft Manufacturing
Company, of New York, and the Crosby Steam Gage and Valve Com-
pany, of Chicago.

Metallic piston packing, by the Steel Mill Packing Company, of
Detroit, Mich. A

Burroughs adding machine, by the American Arithmometer Com-
pany, of St. Louis.

Insulated electric wire, by the American Steel and Wire Company,
of Chicago.

Machine and engine oil for lubricating the machinery, and heavy
and medium oil for binding material in the manufacture of briquettes
from bitiuminous coals and lignites, by the Waters-Pierce Oil Com-
pany, of St. Louis. :

Oil filter, by the Famous Filter Company, of St. Louis.

Gas meters, by the Pittsburg Meter Company, of Pittshurg.

Dumping car and bucket conveyors, by the Austin Manufacturing
Company, of Chicago.

Centrifugal pump, by Henion & Hubbell, of Chicago.

Coal-tar pitch, from the Barrett Manufacturing Company, of New
York and elsewhere, and the Chatfield Manufacturing Company, of
_ Cincinnati. '

Power crusher and automatic sampler for preparing samples for the
chemical laboratory, by the F. W. Braun Company, of Los Angeles,
Cal. S

Cooking range, by the Buck Stove and Range Company, and a
heating stove, by the Bridge & Beach Manufacturing Company, both
of St. Louis, for the purpose of testing briquettes for domestic use.

Calculating machine, by the Keuffel & Esser Company, of New

York. :
The plans for the buildings and their arrangement were prepared
by the Roberts & Shaefer Company, engineers, of Chicago. The
construction work was done under the supervision of Mr. Bert.
Fankboner, one of the engineers for the Roberts & Shaefer Com-
pany. Mr. Fankboner was accidentally killed by an electric locomo-
tive early in October, just as the plant had been placed in successful
operation and when he could have enjoyed the results of his hard and
conscientious labor.

The boiler room was thoroughly equipped with standardized appa-
ratus for weighing coal and water, for determining the force of the
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draft, for ascertaining the temperatures in the different parts of the
furnace, and for analyzing the flue gases. The gas producer and gas
engine were also provided with apparatus for ascertaining temper-
atures, for collecting samples of the gas as produced, and for deter-
mining the horsepower developed in the gas engine. The electric
horsepower developed by both the steam engine and the gas engine
was ascertained by twenty-minute readings of voltmeters and amme-
ters, and the electrical horsepower developed per pound of fuel con-
sumed by the two different methods was thus accurately determined
and recorded.

The chemical laboratory was equipped with every necessary appa-
ratus and chemical material for making proximate and ultimate
analyses and for determining the calorific value of the coal. The last
was determined by a Mahler bomb calorimeter, and the observations
were made in a room especially set aside for this purpose.

The railroad companies entering St. Louis or having coal resources
along their lines have cooperated most heartily with the committee in

charge of the work. .
PERSONNEL.

The various portions of the plant were put under the direction of
men thoroughly equipped in their special lines. The steam test divi-
sion was under the direction of Prof. L. P. Breckenridge, of the Uni-
versity of Illinois, with Prof. D. T. Randall, of the same university,
as chief assistant. The gas-producer tests were under the direction of
Prof. Robert H. Fernald, of Washington University, St. Louis, assisted
by Capt. John A. Laird, also of St. Louis. The operation of the gas
producer was directed by Messrs. Charles W. Lummis and C. O. Nor-
denson, expert engineers, of R. D. Wood & Co., of Philadelphia.
The gas-engine operations were looked after by Mr. J. G. Culbert-
son, an engineer of the Westinghouse Company. The washing opera-
tions were under ‘the superintendence of Mr. John D. Wick, of
Chicago, general foreman of the plant. The coking plant was in
charge of Mr. Fred. W. Stammler, of Johnstown, Pa., assisted by
Mr. B.'B. Boyd, of Uniontown, Pa. The bnquettmg tests were
directed by Dr. Joseph Hyde Pratb, of the University of North Caro-
lina and the North Carolina Geological Survey, assisted by Mr. A. A.
Steel. The plans for the chemical laboratory, its equipment and oper-
ations, were under the direction of Prof. N. W. Lord, of the Ohio
State University. His chief assistant at the coal- tesbmg plant was
Mr. E. E. Somermeier, who is also his chief assistant in his university
work. The engine room was in charge of Mr. Otto Kinner, a mechan-
ical engineer, of St. Louis, and the electrical apparatus was looked
after by Mr. Jos. Underwood, also of St. Louis. Mr. Louis H. Leg-
ler, of Indiana, rendered valuable service as timekeeper and general
assistant foreman of the plant.
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~ FIELD WORK.

The field work was placed in charge of Mr. M. R. Campbell, one of

- the committee appointed by the Director of the Survey for the prose-

cution of these tests, who was assisted throughout the field season by
J. Shober Burrows and John W. Groves, and for a short time by
Frank W. De Wolf. All of the coal shipped to the plant for testing,
with the exception of a few carloads, was collected under the supervi-
sion of one of these Survey officials. This was done to avoid any pos-
sibility of the criticism that selected coals had been subjected to these
tests. :
SAMPLING.

When the coal was shipped the Survey representative sampled it at
two working faces of the mine, and the samples so obtained were
shipped to the chemical laboratory for analysis. When the car was
unloaded at the testing plant, what is known as a ‘‘laboratory car
sample,” consisting of about 200 pounds of coal, was taken from every
car and sent to the laboratory, where the coal was pulverized, quar-
tered down, and analyzed. Again, as the coal was distributed to
different portions of the plant for testing, other samples were taken
in a regular and uniform manner and sent to the laboratory for analy-
sis. Such a series of coal analyses has never before been made in this
country.

REPORTS.

The preliminary reports of the operations of the different
portions of the plant have been prepared by .the experts in charge.
A more detailed report, which will be fully illustrated by photo-
graphis, graphic charts, etc., and which will give the methods em-
ployed and results obtained in much greater detail, is in preparation,
and will be published at the earliest possible date.

RESULTS.

It will be necessary to test a larger number and greater variety of
coals and lignites, and to repeat with greater care some of the tests
already made, before a full discussion of the results of these investiga-
tions can be properly entered upon or their value fully appreciated.
But the results already obtained from the preliminary investigations

" made during the last six months are sufficient to indicate their far-

reaching importance in the solution of the fuel and power problems
upon which the varied industries of the country depend.

Among the results already clearly indicated by these plelmnnar 7.

tests the following may be stated as worthy of special consideration:
(1) The tests in the steam-boiler plant of 65 carload samples of coal
from 17 States indicate the high steam-producing capacity of American
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coals, and that the quality of many of these coals may be improved by
washing.

(2) Most of the American hituminous coals and’ lignites can he used
as u source of power in a gas-producer plant. )

(8) As indicated by comparative tests of 14 bituminous coals from
9 States, the power efliciency of these coals when used in the gas-
producer plant is two and one-half times greater than their efficiency
when used in the steam-boiler plant; or, in other words, 1 ton of these
coals used in the gas-producer plant has developed, on a commercial
scale, as much power as 24 tons of the same coal when used in the
ordinary steam-boiler plant.

(4) Some of the lignites from undeveloped but extensive doposlts in
North Dakota and Texas, when tested in the gas producer and gas
engine, have shown unexpectedly high power-producing qualities, such
as promise large future developments in those and other States.

" (5) Some of* the American coals, and the ““slack” produced in min-
ing these coals, can be briquetted on a commercial basis.

The value of the rvesults of these investigations is, of course, not
limited to the coal-producing sections of the country, but extends
through every State and Territory where coal or other mineral fuel
is used as a source of power. Thus, in the New England States no
coal is mined; but in the year 1900 the steam power produced through
the consumption of coal and used for manufacturing purposes in these
States cost approximately $30,000,000. The development of this
power through the more eflicient methods suggested by these investi-
gations would mean a saving to the manufacturers in these States of
$15,000,000 to $20,000,000 per annum. -

As fmot;hm 1llust;1at10n of the way.these investigations may influ-
ence the affairs of the nation as a whole, it may be stated that there
were used in the naval vessels of the Un‘ite,d States in 1903 approxi-
mately 500,000 tons of coal, costing $2,500,000. 1f the future gas
producer and gas engine can be substituted on our battle ships and
cruisers for the existing steamn boilers and engines, the saving in the
cost of coal would be not less than $1,000,000 per annum, or, what
would be of far greater importance, the distances traversed by each
ship without coaling would be more than doubled.

The fact that the coals and other mineral fuels used in the United
States during 1904 cost the consumers approximately $1,500,000,000
indicates the magnitude and importance of the problems under inves-
tigation by the Gcologlcal Survey in connection with its coal-testing
plant.

Bull. 261—-05—-2



FIELD WORK.

By Marrus R. CaAMPBELL.

INTRODUCTION.

The writer was assisted in the collection of coal for testing purposes
throughout the field season by Mr. J. Shober Burrows and Mr. John
W. Groves, and for a short time by Mr. Frank W. De Wolf.

In a circular letter sent out early in the season the coal operators of
the United States were invited to participate in these tests, upon the
conditions stated in the act of Congress under which the work was
carried on, namely, that all material to be tested should be delivered
at the testing plant free of cost to the Government. It was decided
by the committee in charge that for practical tests of the character
contemplated not less than one carload of coal should be accepted. In
response to this invitation offers of coal were made from almost every
coal-producing State in the Union. From these offers it was decided
to accept such samples as best represented the State from which they
were obtained, and also the various fields or districts within the State.
Owing, however, to the fact that the testing plant was put in opera-
tion latein the season, it was found to be impossible to test all of the
coal samples offered, and so a number of important coal fields and
even States of large production are not represented. :

It is a generally recognized principle that the value of tests upon
fuel and similar materials depends largely upon the way in which the
sample was obtained and what it represents. In the present work the
committee in charge decided to give this feature special attention and
in every case possible to superintend the collection of the sample, so as
to be in a position to guarantee that the coal tested fairly represented
the coal produced from the mine as far as it is possible for one carload
to represent the output of a mine. '

CAR SAMPLES.

In actual operation the sampling was done as follows:
After arrangements had been made for the coal, and its transporta-

_ tion was assured, the representative of the testing' plant visited the

mine for the purpose of procuring a sample. He first entered the
mine and carefully studied the character of the coal as shown in the
18 ' :

it —_——
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bed before it was mined, and the method of mining and of cleaning
the coal as it was loaded on cars in the mine. After becoming famil-
iar with the underground conditions, he visited the tipple and observed
the manner of handling the coal for market, getting information
regarding the arrangement of the screens, the grades of coal pro-
duced, -and the method of utilizing slack coal, washing, coking, etc.
When this was accomplished the inspector supervised the loading of
a car for testing purposes, selecting run-of-mine, lump, or nut coal, as
seemed to him most nearly representative of the general output of the
mine, or in particular cases selecting certain grades for special tests.
The loading of the car was carefully watched so as to prevent undue
picking or any irregularity that would tend to make the test sample
better or worse than the average output.

In certain cases where a number of cars were in the yards, already
loaded with what was regarded as representative coal, one of these
cars was selected at random and shipped to the testing plant.

In case the car sample consisted of lignite or soft bituminous coal
such as probably would be affected by weathering in transit, it was
loaded in a box car, but the great majority of samples were shipped
in ordinary open coal cars without any protection from the weather.
Most of this coal was shipped during the months of August, September,
October, and November, and these months were unusually dry in the
vicinity of St. Louis. For this reason it seems probable that the coal
in transit was subjected to little rain or snow, and that the principal
change caused by weather was a change in amount of moisture due to
atmospheric conditions which probably atfected not only the coal in
open cars but also that shipped in box cars.

MINE SAMPLES,

As an additional check on the quality of the coal, and especially for
the determination of its moisture content in its native condition, two
samples were taken in each mine for chemical analysis. These were
handled as follows: After a general inspection of the mine to deter-
mine the variations ot the coal in thickness and quality, two points
were.selected in opposite or widely separated parts of the mine, and
after the face of the coal was cleaned of any weathered coal or powder
smoke, a cut was made across the face of the coal from roof to floor,
including all of the benches of coal mined and such impurities as were
not removed in ordinary work. This cut was about 3 inches wide and
1inch deep. The coal obtained from it, amounting to 25 or 30 pounds,
was caught upon an oilcloth blanket spread upon the floor of the mine
so as to protect the sample from water and from including any shale
or clay fragments. ' _

The coal composing the sample was then pulverized and quartered
down according to the generally accepted rules for preparing samples
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until a quart sample was obtained with the particles of coal reduced to
a size not much greater than one-fourth inch in diameter. The
sample was placed in an air-tight galvanized iron can having a screw
top and the can was hermetically sealed by screwing the top down
tight and covering the joint with tire tape. The can containing
the sample was then mailed to the testing plant, and in almost all
cases it reached its destination within two or three days of the date
of' sampling in the mine. When the can reached the chemical labora-
tory the sample was at once transferred to a Mason glass jar, in which
it was sealed until the time for taking it up for chemical analysis.

UNINSPECTED CAR SAMPLES.

In a few cases carload samples were shipped to the testing plant
without the personal supervision of a representative of the Govern-
ment. In one case this was the result of a misunderstanding; in
others the sample consisted of slack coal, and its selection did not
need personal supervision. In the case of the North Dakota lignite,
it was impossible to send a man there early enough in the season to-
insure the car reaching the plant hefore the close of the Exposition
period. This necessitated the loading of a sample without super-
vision, but since it is probable that the lignite from these mines is of
fairly uniform quality, the sample was accepted as representative.

The committee in charge do not care to hold themselves responsible
for the representative character of coal thus sent in without their per-
sonal supervision, but the results of the tests are given for what they
are worth.,

The samples sent in irregularly are as follows:

Indian Territory No. 6.—Slack coal from mine of the Southwestern
‘Development Company, located at Coalgate, Ind. T.  This sample rep-
resented the waste product of the mine, and consequently its selection
did not need to be under the supewlsmn of a representative of the
testing plant.

Kansas No. j.—Lump coal from mine of the Atchison Coal Mining
Company, located near Atchison, Kans. Owing to misunderstanding
of instructions this sample was sent without persenal supervision, but
its representative character is vouched for by Prof. Erasmus Hawmth
State geologist of Kansas.

Montana No. 1.—Washed slack from Red Lodge, Mont. This is a
lignitic coal which was sent in by Mr. L. S. Storrs, geologist in charge
of coal lands of the Northern Pacific Railway Company. -

North Dakota No. 1.—Brown lignite from Lehigh, N. Dak. Sent
by L. S. Storrs. '

North Dakota No. 2.—Brown lignite from mine ot the Cedar Coulee
Coal Company, located 4 miles southeast of Williston, N. Dak. This
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sample was sent to the testing plant by M. H. A. Storrs, engineer,
Reclamation Service, Denver, Colo.

Pernsylvania Nos. 1 and 2.—Lump coal from Eureka No. 81 mine,
of the Berwind-White Coal Mining Company, located at Windber,
Somerset County, Pa. This coal was used in preliminary tests to show
that the machinery was in proper working order. The tests were sat-
isfactory, but the assamption that the coal tested was representative in
character rests upon the statement of the company furnishing it.

Pennsylvania No. 3.—Anthracite culm from Pennsylvania Coal -
Company, Scranton, Pa. This sample of culm was sent for briquet-
ting purposes and hence needed no inspection. .

DESCRIPTION OF CAR SAMPLES.

Sixty-five car samples of coal were received at the testing plant
during the season; from seventeen States. These may be grouped by -
States as follows:

Alabama, 2; Arkansas, 6; Colorado, 1; Illinois, 6; Indiana, 2; Indian
Territory, 6; Iowa, 5; Kansas, 5; Kentucky, 4; Missouri, 4; Montana,
1; New Mexico, 2; North Dakota, 2; Pennsylvania, 3; Texas, 2; West
Vngmu, 12; V\yomma 2.

The .tollowm_o is a complete list of the car samples received, giving
details of ownership, location, character of sample, etc.:
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List of cur samples

Cofieen, Il1.

Name of sample. Operator. Mine. Location. Railroad.
Alabama 1...... Ivy Coal and Iron Co...[ No.8.......... 15 miles west of Horse | Frisco System ....
. Creek, Walker
County, Ala.
Alabama 2...... Galloway Coal Co.,Car- | No.5.......... About # mile north- | Frisco System ....
bon Hill, Ala. west of Carbon Hill,
Walker County, Ala.,
Arkansasl...... Central Coal and Coke | No.3.......... Huntington, Sebas- | Frisco System ....
Co., Kansas City, Mo. tian County, Ark. .
Arkansas2...... Central Coal and Coke | No.12......... Bonanza, Sebastian | Frisco System .... '
Co., Kansas City, Mo. County, Ark.
Arkansas3...... Western Coal and Min- | No. 18 ........ Jenny Lind, Sebas- [ Missouri Pacific
ing Co., St. Louis, Mo. tian County, Ark. Railroad.
‘ Arkansas4...... Western Coal and Min- | No. 18 ........ Denning, Franklin | Missouri- Pacific
ing Co., St. Louis, Mo. County, Ark. Railroad.
Arkansass...... Western Coal and Min- | No. 4 ......... West ‘of Coal Hill, | Missouri Pacific
- ing Co., St. Louis, Mo. Franklin County, Railroad.
: ) Ark.
Arkansas6...... Western Coal and Min- | No. 18 ........ Jenny Lind, Sebas- | Missouri Pacific
. ing Co., St. Louis, Mo. tian County, Ark. Railroad.
Colorado 1...... NorthernCoaland Coke | Simpson...... Lafayette, Boulder | Colorado and
Co., Denver, Colo. County, Colo. Southern Rail-
road, Burling-
ton System,
Ilinois1........ Western Anthracite | No.1.......... O’Fallon, St. Clair | Belt Terminal
Coal and Coke Co., County, III, R.R.of Kast St.
St. Louis, Mo. : Louis.
Iinois2........ Western Anthracite | No.1.......... O'Fallon, St. Clair | Belt Terminal
Coal and Coke Co., County, I11. R.R.of East St.
St. Louis, Mo. Louis.
Illinois3........ Southern Illinois Coal | No.8.......... Marion, Williamson ChicagoangiEast-
Mining and Washing County, Il ern Illinois
Co., Marion, Ill. R. R.
Iinois4........ Donk Bros. Coal and | No.3..........| About 1 mile west [ St. Louis, Troy
Coke Co., St. Louis, of Troy, Madison and Eastern
Mo. County, I1l. R. R.
Minoish........ Donk Bros. Coal and | No.1.......... Collingville, Madison | St. Louis, Troy
Coke Co., St. Louis, County, 1I. and Eastern
Mo. R. R.
Tllinois6. ....... Clover Leaf Coal Co., | No.1shaft....[ Cofteen, Ill...... v....| Toledo, St. Louis

and  Western
R. R. .




CAMPBELL.]

FIELD WORK.

recetved at testing pland.

23

Sampler. Kind of coal. Name of bed. Tests.
M. R.Campbell ....... Bituminous. Over l-inch | Horse Creek...... Steam test, p. 80.
screen. Washing test, p. 66.
Coking test, p. 121.
Briquetting test, p. 148.
M. R. Campbell....... Bituminous. Through 8- | Jagger............| Steam test, p. 80.
: inch and over #inch Producer gas test, p. 88.
screen,alsowashedslack. Coking test, p. 122.
M.R.Campbell ....... Bituminous. Over 1}-inch | Huntington ...... Steam test, p. 80.
screen. Coking test, p. 122.
. Briquetting test, p. 148,
M.R.Campbell ....... Bituminous, Over 14-inch | Jenny Lind....... Steam test, p. 80,
screen. Coking test, p. 122,
Briquetting test, p. 148.
J. W, Groves.......... Bituminous. Over 13-inch | Jenny Lind....... Steam test, p. 80,
screen. Coking test, p. 122.
Briquetting test, p. 149.
Shipped by operator. .| Semibituminous. Slack...| Denning.......... Steam tegt, p. 80.
. Briquetting test, p. 149.
J.W. Groves.......... Semibituminous. Half | Denning.......... Steam test, p. 80.
. lump, half slack. . Briquetting test, p. 151,
J. W. Groves..... Bituminous. Slack coal... Jenny Lind....... Washing test, p. 66.
Coking test, p. 122.
Briquetting test, p. 152.
F.W.De Wolf ........ Black lignite. Runofmine.{.............. PO Steam test, p. &0.
) Producer gas test, p. 90,
Briquetting test, p. 152.
M. R.Campbell ....... Bituminous. Over l-inch | No.8? ............ Steam test, p. 80.
sereen. Coking test, p. 122.
Briquetting test, p. 153.
M. R.Campbell ....... Bituminous. Slack........ No.8?....... .....| Steam test, p. 80.
Washing test, p. 61.
Coking test, p. 123.
J.W.Groves .......... Bituminous. Runof'mine.| No.7.............. Steam test, p. 80. .
. Producer-gas test, p. 91.
Washing test, p. 66.
Coking test, p. 123.
M. R.Campbell....... Bituminous. Over 2-inch [...coveiiiiinaaanons Steam test, p. 80.
screen, Producer-gas test, p. 93.
Briquetting test, p. 163.
M. R.Campbell....... Bituminous. Slack........|[..cooiee eeeeens Washing test, p. 67.
’ Coking test, p. 123.
J.S.Burrows ......... Bituminous. Runof mine.| No.b...... [T Steam test, p. 80.
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List of car samples received

Nameof sample. QOperator. Mine. Location. Railroad.
Indianal....... J._ Woolley Coal Co., | Mildred ...... Mildred, Sullivan | Evansville and
Evansville, Ind. - County, Ind. l’I{‘erﬁe Haute
Indiana 2....... T. D. Scales Coal Co., | Electric ...... Boonville, Warrick | Southern Rwy....
Boonville, Ind. County, Ind.
Indian ‘lerri- | Whitehead Coal and | No.1l.......... Henryetta, Ind. 1....| Frisco System ....
tory 1. Mining Co., Henry-
etta, Ind. T.
Indian Terri- | Rock Island Coal Co., | No.§ ......... Hartshorne, Ind. T...| Rock Island Sys-
tory 2. Hartshorne, Ind T. tem.
Indian Terri- | D. Edwards & Son, Ed- | No. 1 ......... Edwards, Ind. T...... Rock Island Sys-
tory 3. wards, Ind. T. . tem.
Indian Terri- | Western Coal and Min- | No. 5 :........ Half mile north of | Missouri, Kansas
tory 4. ing Co., St. Louis, Mo. Lehigh, Ind. T\ and TexasRwy.
Indian Terri- | Western Coal and Min- | No. 7......... Lehigh, Ind. T....... Missouri, Kansas
tory 5. ing Co., St. Louis, Mo. and Texas Rwy.
Indian Terri- | Southwestern Develop- |.ceeeeeiaan.... Colgate, Ind. T. ..... Missouri, Kansas
tory 6. ment. Co., Parsons, and Texas Rwy.
Kans.
Tows loceeen.oe. Anchor Coal Co., Ot- | No.2......... Laddsdale, Towa ..... Rock Island Sys-
tumwa, Iowa. tem,
Town 2...u...nt Mammoth Vein Coal | No. 5 ......... Liberty Township, | Wabash Railroad.
Co., Hamilton, Towa. Marion  County,
- . ‘fowa.
Iowa3.......... Gibson Coal Mining Co., NOd eeeennn. Near Altoona, Polk | Rock Island Sys-
Des Moines, Iowa. County, Towa. tem,
Towad....ooenn.. Centerville Block Coal | No.3 ......... Centerville, Appa-| C.,B.&Q.R.R.; 1.
Co., Centerville, Towa. noose County,lowa.| C.R.R.;C,,R.L
. &P.R.R.; C.,M.
R &St P.R.R.}
Iowab.veennn.- Inland Fuel Co., Chari- ! No.1......... Chariton, Lucas | Burlington Sys-
ton, Towa. County, Towa. tem, within 6
miles.
Kansas1 ....... Western Coal and Min- | No. 10 ........ Fleming, Crawford | Missouri Pacific
ing Co., St. Louis, Mo. County, Kans. R. R.
Kansas?2 ....... Western Coal and Min- | No. 11 ........ Yale, Crawford | Missouri Pacific
ing Co., St. Louis, Mo. County, Kans. R. R.
Kansas3 ....... Southern Coal and [ No.9......... Scammon, Cherokee | Frisco System ....

Mercantile Co., Scam-
mon, Kans.

County, Kans.
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Coking test, p. 125.

Sampler, Kind of coal. Name of bed. Tests.

J.8. Burrows ......... Bituminous. Run of mine.| No.6............. .| Steam test, p. 80.

. . Producer-gas test, p. 94.
Washing test, p. 63.
Coking test, p. 128.
Briquetting test, p. 154.

J. 8. Burrows ......... Bituminous. Runof mine.| No.5.............. Steam test, p. 81.

: Producer-gas test, p. 96.
Briquetting test, p. 154.

J.8.Burrows ......... Bituminous. Ovér 13-inch | Henryetta........ Steam test, p. 81.

screen, Producer-gas test, p. 98,
Coking test, p. 123.
J. W. Groves.......... Bituminous. Run of mine.| Hartshorne...... =| Steam test, p.81.
. Washing test, p. 67.
Coking test, p.124.
Briquetting test, p. 1565.
J. W, Groves.......... Bituminous. Run of mine.| McAlester ........ Steam test, p. 81,
Washing test, p. 68,
Coking test, p. 124,
Briquetting test, p.155,

J. W. Groves.......... Bituminous. Over l-inch | Lehigh...... we...| Steam test, p. 81,
screen,

J. W, Groves.......... Bituminous, Mixed | Lehigh...... +....| Washing test, p. 68.
throngh 4 and % inch Coking test, p.124.
screen.

Shipped by operator..| Bituminous. Slack........ Lehigh coveenn.... Briquetting test, p.155,

J. W. Groves.......... Bituminous. Overli-inch | Middle bed....... Steam test, p. 81,
sereen., Washing test, p. 68,

Coking test, p.124.

J. W. Groves.......... Bituminous. Run of mine. Big vein..........| Steam test, p.81.

Washing test, p. 69.
Coking test, p.124.

J. W, Groves.......... Bituminous. Over 1§-inch | Third seam....... Steam test, p.81.

sereen. Washing test, p. 69.
Coking test, p.125.

J-W. Groves.......... Bituminous. Over 1§-inch | Lower bed........ Steam test, p.8L.
screen, Washing test, p. 69.

. Coking test, p.125.
Briquetting test, p.158.

J. W. Groves ......... Bituminous. Runofmine.| Lower bed........ Steam test, p. 81.

. Washing test, p. 70,
Coking test, p. 125.

J. .| Bituminous. Runofmine.| Weir-Pittsburg ...] Steam test, p. 81.

. Coking test, p. 125.-

J. 8. Burrows......... Bituminous. Lump and | Weir-Pittsburg ...| Steam test, p. 81.

. - nut. - | Coking test, p. 125.
Briquetting test, p. 159.
M. R. Campbell ...... Bituminous. Runofmine.| Weir-Pittshurg ...| Stcam test, p. 8L.
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List of car swmples recetved

Mining Co., Philadel-
phia, Pa.

Name of sample, Operator. Mine, Location. Railroad.
Kansas4 ....... The Atchison Coal Min- | Atchison ..... 13 miles below Atchi; | Missouri Pacific
ing Co.," Atchison, son, Atchison R. R.
Kans. County, Kans.
Kansasb ....... Southwestém Develoi)- No.11 ........ West Mineral, Kans..| Missouri, Kansas
ment Co., Parsons, | ° and TexasR. R.
Kans.
Kentucky 1 ....| National Coal and Iron | StraightCreek| Straight Creek, Bell | Louisville and
Co., Louisville, Ky. No. 2. County, Ky. Nashville R. R.
Kentucky 2 ....| St. Bernard Mining Co., | No. 11 ........ Earlington, Hopkins | Louisville and
Earlington, Ky. County, Ky. Nashville R.R.
Kentucky 3 ....| St. Bernard Mining Co., | Barnsley ..... Barnsley, Hopkins | Louisville and
Earlington, Ky. County, Ky. Nashville R. R.
Kentucky4..... Wheatcroft Coal and | Wheatcroft...| Wheatcroft, Webster | Illinois Central
Mining Co., Wheat- County, Ky. R.R.
croft, Ky. .
Missouril...... New Home Coal Co., | No.1l.......... New Home, Bates | Frisco System ....
- Sprague, Mo. County, Mo.
Missouri2...... Northwestern Coal and | No.8.......... 1milesouthofBevier, | Burlington Sys-
Mining Co., Kansas Macon County, Mo. tem.
City, Mo.
Missouri 3...... Mendota Coal and Min- |................ Mendota, Putnam | Burlington Sys-
. ing Co., Mendota, Mo. County, Mo. tem.
Missouri4...... Morgan County Coal |................ Near Barnett, Mor- | Rock Island Sys-
Co., St. Louis, Mo. gan County, Mo. tem.
Montana 1. ... feerieaeiiiiiiiieaieaeae i Red Lodge, Carbon | Northern Pacific
County, Mont, R.R.
New Mexicol..| American Fuel Co., | Weaver....... 3 miles north of Gal- | Santa Fe R.R ....
. Denver, Colo. lup, McKinley
County, N. Mex.
New Mexico 2..[ Caledonian Coal Co., | Otero......... 11 miles east of Gal- | Santa Fe R.R ....
Gallup, N. Mex. lup, McKinley
County, N. Mex.
North Dakota 1.0, ... .o it aen Lehigh, Stark County, | Northern Pacific
N.Dak. R.R.
North Dakota 2.| Cedar Coulee Coal Co., |....c.ceeeunnn.. 4 miles southeast of [ Great Northern
. Williston, N. Dak. Williston, Williams R.R.
County, N. Dak,
Pennsylvania 1.| Berwind-White Coal | Eureka3l..... Windber, Somerset | PennsylvaniaR. R|
Mining Co., Philadel- County, Pa.
phia, Pa.
Pennsylvania 2.| Berwind-White Coal | Eureka3l..... Wiﬂdber, Somerset | PennsylvaniaR. R!

County, Pa.
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Sampler. Kind of coal. Name of bed. Tests.
Shipped by operator..| Bituminous................l.coocoiiiiiiiiiii.. Steam test, p. 81,
Coking test, p. 125.
M. R. Campbell ...... Bituminous. Over -inch | Weir-Pittsburg ...| Steam test, p. 81.
sereen. :
J. 8. Burrows......... Bituminous, Runofmine.|..........c......... Steam test, p. 81.
Coking test, p. 126,
Briquetting test, p. 159.
J. S. Burrows......... Bituminous. Over #inch | No.1l............ Steam test, p. 81.
screen, ’ Coking test, p. 126.
Briguetting test, p. 169.
J. 8. Burrows......... Bituminous. Runofmine | No.9............. Steam test, p. 81.
and coal over j-inch Producer-gas test, p. 99.
screen. Washing test, p. 70.
Coking test, p. 126.
J. 8. Burrows.........| Bituminous. Runofmine.j No.11............. Steam test, p. 81.
' Washing test, p. 70.
Coking test, p. 126.
1. 8. BUrrowS......... Bituminous. Runofmine.|..............c.c..e. Steam test, p. 81.
Briquetting test, p. 160.
J. W.Groves.......... Bituminous. Run of mine.| Bevier............ Steam test, p. 81.
. Producer gas test, p. 101.
Washing test, p. 70.
Coking test, p. 126.
Shipped by operator..| Bituminousslack..........|.....cooooiiiiiiiil, Steam test, p. 82.

Washing test, p. 64.
Coking test, p. 126.

J. W, Groves..........

Bituminous. Run of mine.

Steam test, p. 82.
Coking test, p. 126.

Shipped by L. 8. Storrs

Black lignite (?) No. 4,
washed nut.

Producer gas test, p. 102,
Briguetting test, p. 160.

M. R. Campbell.......

Black lignite. Run of mine

No. 3 and No. 8{..

Steam test, p. 82.
Briquetting test, p. 161.

.

M. R. Campbell....... Black lignite. Slack...... Otero, Thatcher, | Steam test, p. 82.
: Crownpoint. Briquetting test, p. 162.
Shipped by L.S.Storrs | Brown lignite «....coeeiiii]ovuainiieniinnaaan. Steam test, p. 82,
Briquetting test, p. 162,
Shipped by operator..| Brown lignite......c.covoi.f.n PO Ceeteenes Producer-gas test, p. 104,
Shipped by operator.. o — B(?eeerareenena...| Steam test, p. 82,
Shipped by operator.. Bituminous.......c.ooo.ne. B(?)eeceeraannnnns Steam test, p. 82.
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List of car sanple received

Name of sample. ‘Operator. Mine, Location. Railroad.
Pennsylvania 3.] Pennsylvania Coal Co., |veeeeeuraareea]enaecreneaeareameeaeeas]oeaennemcemaennaenn
Seranton, Pa.
Texasl......... Houston County Coal { Wootters ..... 11 miles south of | Internationaland
and Manufacturing Crockett, Houston Great Northern |
Co., Crockett, Tex. County, Tex. R.R.
Texas2......... Consumers’ LigniteCo., [................ Hoyt, Wood County, | TexasShort Line,
Dallas, Tex. Tex. M,K.&T.R.R.
West Virginial.| Virginia and Pittsburg | Kingmont....| Kingmont, Marion | Baltimore and
(oal and Coke Co., County,W. Va. Ohio R. R,
New York, N. Y.
West Virginia2.| Pitcairn 'Coal Co., | Pitcairn ...... Clarksburg, Harrison | Baltimore and
Clarksburg, W. Va. County, W. Va. tho R.R. -
West Virginia 8.| West Virginia Coal Co., | Richard ...... 4 mﬂes southeast of | Morgantown and
Morgantown, W.Va. . Morgantown, Mo- Kingwood R.R.
nongalia County,
W. Va,
‘West Virginia 4.| West Virginia Coal Co., | Bretz......... 4 miles northwest of | Morgantown and
Morgantown, W, Va. Kingwood, Preston Kingwood R.R.
County, W, Va.
West Virginia 5. Davis Colliery Co., El- | Coalton...... -| Coalton, Randolph | Coal and Coke
kins, W.Va. . County, W.Var R.R.
West Virginia 6.] The New River Smoke- | Rush Run ....[ Rush- Run, Fayette Chesapeake and
less Coal Co., Rush County, W. Va. Ohio R.R.
Run, W, Va. .
‘West Virginia 7. The New River Smoke- | Sun No.l..... Sun, Fayette County, | Chesapeake and
less Coal Co., Rush W.Va. Ohio R.R.
Run, W. Va.
West Virginia 8.| The Gauley Mountain [ Gauley Moun-| Ansted, Fayette | Chesapeake and
: %oal Co., Ansted, W. tain. County, W. Va. Ohio R.R.
a. :
West Virginia 9. Mount Carbon Coal Co.,| Vulcan....... 1 mile above Powell- | Chesapeake and
(Limited), Powellton, ton, Fayette County, Ohio R.R.
W, Va. W.Va.
West Virginia10| Stuart M. Buck, Bram- | Experimental | Mora, Mercer County, | Norfolk and West-
well, W, Va. mine. W.Va. ern R.R,
West Virginia 11| W, H. Coffman, Blue- | Zenithland2.| Zenith, McDowell | Norfolkand West-
field, W.Va. County, W.Va. ern R.R.
West Virginia | Big Sandy Coal and | Big Sandy....| Big Sandy, McDow- | Norfolk and West-
12, - Coke Co., Marytown, ell County, W.Va. ern Railroad.
W. Va, .
"Wyoming 1..... Wyoming Coal Mining | Monarch ..... 9 miles northwest of | Burlington Sys-
Co., Monarch, Wyo. Sheridan, Sheridan tem.
County, Wyo.
Wyoming 2..... Cambria Fuel Co.,Cam- | Antelope 1 | Cambria, Weston ) Burlington Sys-
bria, Wyo. . ?nd bQ and County, Wyo. tem. .
umbo.
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FIELD WORK.

at testing plant—Continued.

Sampler.

Kind of coal.

Name of bed.

Tests.

Shipped by operator..

Anthracite. Culmy ... i )aeiiiiiiiiiii. Steam test, p. 82,
Briquetting test, p. 163
M. R.Campbell....... Brown lignite. .. oceeeeees|ieimenniaineninnans Producer-gas test, p. 106.
M. R. Campbell.......] Brown lignite........coooie|oiaiiiiiiiii.. Producer-gas test, p. 107.

J. 8. Burrows.........

Bituminous

. Run of mine.

Steam test, p. 82.
Producer-gay test, p. 109,
Coking test, p. 126.

J. 8. Burrows.........

Bituminous.

Run of mine.

Steam test, p. 82,
Washing test, p. 71.
Coking test, p. 127.

J.8. Burrows..........

Bituminous.

Run of mine.

Upper Freeport...

Steam test, p. 82.
Washing test, p. 71.
Coking test, p. 127.
Briquetting test, p. 165.

J. 8. Burrows..........

Bituminous.

Run of mine.

Upper Freeport. ..

Steam test, p. 82.
Producer-gas test, p. 111,
Washing test, p. 71.
Coking test, p. 127,

J.S. Burrows..........

Bituminous,

sereen.

Over 14 inch

Upper Freeport. ..

Steam test, p. 82.
Washing test, p. 72.
Coking test, p. 127.

.Burrows..........

=
@»

Bituminous.

Run of mine.

Quinnimont......

Stoam test, p. 82.
Coking test, p. 128.
Briquetting test, p. 165.

@x

Burrows..........

Bituminous.

Run of mine.

Sewall........ e

Steam test, p. 82.
Coking test, p. 128

Burrows. ...

Bituminous.

Run of mine.

Ansted

Steam test, p. 82.

Coking test, p. 128.

Burrows..........

Bituminous.

Run of mine.

Powellton

Steam test, p. 82.
Producer-gas test, p. 112,
Washing test, p. 72.
Coking test, p. 128.

.S Burrows..........

Bituminous.

Over g-inch

N0.6 (?) cevnnnnnnn

Steam test, p. 88.

screen. . Coking test, p. 128.
J.S. BUrrows.......... Bituminous. Runof mine.| Pocahontas....... Steam test, p.-83.
. Coking test, p. 129.
J.S. BUrrows.......... Bituminouns. Runofmine.| No.8.............. Steam test, p. 83.
Producer-gas test, p. 114.
Washing test, p. 72.
Coking test, p. 129.
F.W.De Wolf ........ Bituminous. Over 5-inch |.......ocoiiia.... Steam test, p. 83.
screen. Briquetting test, p. 165.
F.W.De Wolf ........ Bituminous. Runofmine |.................... Steam test, p. 83.

Producer-gas test, p. 115.




WORK OF THE CHEMICAL LABORATORY..

By N. W. Logrp.

INTRODUCTION.

In this preliminary report only the mine samples and the labora-
tory car samples of the coals are considered.

Numerous analyses made in connection with steam tests, ploducel-
gas tests, coking tests, etc., representing the portions of coal used
in these tests, are published in the several reports giving the results of
the tests and are not repeated here.

SAMPLING.

The mine samples were taken by the agents of the Survey at the
mines from which the coal was shipped and were sent to the laboratory
in sealed cans. They were taken on opposite sides of the mine or in
places widely separated, so that to a certain extent they show the
variations in the quality of the coal within the limits of the mine. In
the final report the points at which the samples were obtained will be
accurately described, but in the present report the samples-will be
designated merely ‘‘ mine sample A” and *‘ mine sample B.”

The laboratory car samples were taken from the carload of coal
sent to the plant for testing at the time that it was unloaded. They
usually répresent either the whole car or that portion of it used in the
tests. The laboratory car sample was obtained after the coal had heen
passed through rolls having an aperture of about 1% inches, by taking
portions at short intervals from the buckets of the conveyor. These
portions, after thorough mixing, were used for the preparation of the
laboratory sample.

LOSS ON AIR DRYING.

Most coals rapidly lose moisture on exposure to air. In grinding
the large sample down to the fine state of pulverization necessary in
the small laboratory sample there is liable to be a large and undeter-
mined loss of moisture. To reduce the error due to this loss of

30
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moisture, each sample of coal, after a rapid preliminary crushing to
about one-fourth inch size and reduction in bulk by quartering where
desirable, was weighed and then exposed to the air for about twenty-
four hours, or until the loss of weight on further exposure became
slight.

The loss of weight thus determined constitutes the *‘loss on air dry-
ing.” The coal in this air-dried condition was then pulverized for the
final sample to be used in the various operations of the laboratory.

The reduction of the actual results obtained upon the air-dried sam-
ple to the equivalent results on the original sample before air drying
was accomplished as follows: Each of the results upon the air-dried
sample was multiplied by the fraction the air-dried coal formed of the
original coal and then (in the proximate analyses) the percentage loss
on air drying was added to the figure for moisture so obtained.

In the case of an ultimate analysis the tigures so obtained for the
oxygen and the hydrogen were each increased by amounts equivalent
to the oxygen and hydrogen represented by the loss on air drying
when considered as water.

METHODS OF ANALYSIS.

The methods of analysis were essentially those recommended by the
committee of the American Chemical Society. The moisture was
determined by drying the weighed sample for one hour in an air
bath at 105° C. The calorific value was determined in the Mahler
bomb calorimeter. The actual value of the result in the calorimeter
was corrected for the sulphuric acid formed in the bomb.

In calculating the calorific value from the ultimate analysis the
calorific values of hydrogen, carbon, and sulphur were taken as,
respectively, 34,460, 8,080, and 2,250 calories.

PERSONNEL.

Mr. E. E. Somermeier, of the department of metallurgy of the Ohio
State University, was chief chemist and had immediate charge of the
laboratory at the testing plant. The assistant chemists employed in
the laboratory were Mr. F. M. Stanton, Mr. John H. Crawford, jr.,
and Mr. G. A. Burrell. Mr. F. A. Bryan was employed in collecting
the car samples and washery samples at the plant. )

ANALYSES OF MINE AND LABORATORY CAR SAMPLES.

The following table gives in a condensed form the analyses of
‘““mine” and ‘‘laboratory car” samples arranged according to States:
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Analyses of mine and luboratory car samples of coal.”

Alabama No. 1. Alabama No 2.
Mine Mine | Labora- | Mine Mine | Labora-
sample | sample | tory car | sample | sample | tory car
B. A. sample. A. B. sample.
Lahoratory sample No................... 1077 1078 1201 1075 1076 1225
Loss of moisture on air drying...........|.........0. .. I 0.80 [ovuvenineefenennnnnns 0.80
Analysis of air-dried sample.
% Moisture .....o...oooiiiiiiiiiii., 1.55 2.58
g | Volatile matter 32.10 33.15
%) Fixed carbon ................o.... 53.71 51,74
fo| fASh oo 12.64 [oeeeeienseeneannnns 12.53
Sulphur......ooooooa [( R 2 R PR 1.02
:5 Hydrogen.....ccoiviieriiiiiinieniilimennnniaifoneaaeann. 496 oo e 4.79
H90arboN.. ..o 2 K T N A 69. 24
B NIPOZEN . eeveeeeeieaeieee e 166 [oenmeaannn]oneaneenns 1,55
[05:4:7:1 + W L P P (25 2 PO P, 10,87
Calorific value determined: -
Calories..........oocien 7,199 6,916
British thermal units 12,958 12,449
Calorific value calculated from ultimate
analysis: -
[67:116) ¢ (X B PR AP To218 [eeeeeenfeeeannaln 6,799
British thermal units ......coooioiiii]oenniinii]ienenaaa 12,992 | ceeninii]iiieennann 12,238
Analysis corrected to swmple us recetved. )
g ,’ Moisture.....ooooiiiii i 1.35 234 2,25 2.42 3.36
é Volatile matter .. 31.67 31,84 35.70 34.83 32.86
%) Fixed carbon’.......ooeeeeeinnnn.. 53.35 |  53.28 53.01 | 5162 51.33
| Asholl 13.63 12.54 9.04 11.13 12.43
{Sulphur ....... e 0.71 0.72 1.09 1.10 1.01
B | HyaArogen.....cooooiiiiniiiiiiieiiiideiiiiieadeenennaans B0 e 4.84
B CArDON. oo e TLB8 [eenneeeaeefel 68,60
"53 NItrogen, veeeeeneieinenieninnnnnn.. b (7570 PR PR, 1.54
(Oxygen.. 850 veeieneenifeariaaaans 11.49°
Calorifi¢ valuc determined: -
CalOries ooveeieiniiiiiiiiiiiieanee e ves 7,07 7,142 7,296 7,003 6,861
British thermal units ............... oo, 12,991 12, 856 13,133 12,695 12,350
Calorific value calculated from ultimate
analysis:
[07:) 13 1 P 7,060 [eeeennnefeaeaananns 6,745
British thermal units..........o...ee 12,888 foveercinefiannnanenn 12,141
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Analyses of mine and laboratory cur samples of coul—Continued.

Arkansas No 1.

Arkansas No. 2.

Ultimate.

Mine Mine | Labora-| Mine Mine | Labora-
sample | sample |tory car | sample | sample | tory car
B. ‘A, sample, B. A, sample.
Laboratory sample No.......... deeseeens 1045 1046 1114 1049 1053 1160
Loss of moisture on air Arying......ooooifeverenien]eneenennan 2% K1 R I, 1.50
Analysis of air-dried sample.
8 [Molsture .......ooooiiiii b A PR PP, 0.74
g VOIAtie MALLET. oenenreeenncicraeans|oreraenefoaeaenne. 17.83 |oceeeeeeanfeeiacanan. 16.26
'o Fixedearbon...oeveiiiaaenniiei]iiiviiiiai]oeiaanen, [53:0  2 P P 73. 66
6: {Ash ................................ 12,88 loeieieei]ieenannnnn 9.34
Sulphur.... 1.27 1.90
g Hydrogen .........cc..... e 4.00 4.13
§ { Carbon 75.68 80.03
"5° Nitrogen 1.47 1.40
LOXYZEN veveunvannnnannnnnnn PP N R 47 1........ cefeeaees 3.20
Calorific value determinead: .
Calories...... P e T [ A 5 P 7,756
British thermal units 13,410 13,961
Calorific value calculated fromn ultimate
analysis: .
Calories. ...o.oeniiiiiiiee e /%11 PO P © 7,794
British thermal units.............o oo 13,174 {evenneienieaaan 14,029
" Analysis corrected to sample a8 received.,
8 MoISture ..c...coeeiiiiiieiiiniitn 1.02 0.75 3.24 0.95 0.78 2,23
2 | Volatile matter 17.88 18.50 17.46 18.70 16. 60 16.02
é Fixed carbon......... R, 73.61 73.77 66. 69 73.38 73.53 72.55
E {Ash ........ 7,49 6.98 | 12.61 c.or|  9.09 9.20
SUIPhUT «eveneiiee e, 1.10 1.15 1.24 2,12 2.50 187
HydArogen s.eeeeeeceeeeneennannn. S /% 1 30 PO AN 4.24
Carbon..... R O PR 1 PR D 78.83
Nitrogen ....oooiveiiiiininennai e b I R P 1.38
OXYEEN «.uvnnennenns. . T TP S [ PO 4.48
Calorific value determined: )
Calories. ..oooeiiinen i 8,019 (L. . ..... 7,294 7,998 [oeooinll. 7,639
British thermal units................ 14,434 |.......... 13,129 14,387 |..oennnnnn 13,750
Calorific value calculated from ultimate
analysis: :
Calories.....c....... heeeeenmeeeaaaa 7,165 7,677
British thermal units................ 12,897 13,819
s et

Bull. 261—056—3
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Analyses of mine and laboratory car samples of coal—Continued.

Arkansas No. 3. Arkansas No. 5.
Mine Mine | Labora- | Mine Mine | Labora-
sample | sample | tory car| sample ;| sample | tory car
A, . sample. A. B. sample.
Laboratory sample NO............... ....q| 1116 1118 1296 1130 1131 1331
Loss of moisture on air drying...._....... 0.80 0.80 1.40 0.70 1.30 110
Analysis of air-dried sample.
,3 MoiSture ... .cooeiiiiiiiiiiiiiaaaaa, 0.81 0.84 0.80 0.68 0.1 1.28
g | Volatile matter...................... 17.54 16. 81 19.76 14.87 15.19 12.82
E Fixed carbon ..........co.coiiiiiiil, 73.68 69. 59 67.65 77.45 76.94 73.69
G (Ash .., . 11.80 7.00 7.36 12.21
{SulPhur 1.30 1.53 1.97 2.01
Hydrogen 407 |...... [T I 3.74
Carbon.......... [ S Y IR T6.87 oo ]evaaeeanns 77.29
NItrogemn ...oooieeiiiieiiiineiaenc]vnieneeen]eneannnnn )3 30 PR P 1.39
[05:974:1-3 « PPN RPN SN [:95) I PR PO 3.36
Calorific value determined: .
[02:0153 5 1 : SO 7,930 |ooooooaal. 7,586 8,017 |.......... 7,448
British thermal units................ 14,275 |.eueennnnn 13,665 | 14,431 |.......... 13,406
Calorific value calculated from ultimate
,analysis:
[07:170) 4 1. 7,393 7,434
British thermal units 13,307 13,381
Analysis corrected to sample as recetved.
8 Moisture ....coeeeieiiii i 1.60 1.63 2.19 1.38 1.80 2.36
‘a Volatile matter ........ e 17.40 16. 68 19.47 14.76 15.00 12.68
'g Fixed carbon ........c.cooeevviinn. 73.09 69.03 66,71 76.91 75.94 72.88
g ASh i - 7.91 12.66 11.63 12.08
SUIPhUT. 2o eeeeaeieeiinannss 1.42 1.46 1.28 1.99
% HyArogen......ccoeeeieiieiiinersoaafeeneneafonaeannnnn 4.17 3.82
g CArbON. .« cteneeneanenenannns *75.81 76.44
5 Nitrogen 1,53 1.37
(03 477} « RN PPN P . [ 1) ) O 4,30
Calorific value determined: ’
(073 10) s 7,868 foeeennnnn 7,480 7,961 |.oooonn. 7,366
British thermal units ................ 14,162 |.......... 13,464 | 14,330 |.......... 13,259
Calorific value calculated from ultimate ) .
analysis:
(0100} 4 12 PR PPN ST 7,289 17,8563
British thermal wnits ... oo o o i 13,120 13,235
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Analyses of mine and laboratory car samples of coal—Continued.

35 -

Arllég"’z*"s " .Colorado No. 1.
Laboratory| Mine Ming Lnb{)mtory
car sample sample car
sample. B. A. sample.
Laboratory sample No........ s | 1542 1383 © 1397 1523
Loss of moisture on airdrying...........ccovevenaenn. 3.00 3.90 4.00 6.00
Analysis of air-dried sample.
& (Moisture 0.82 16.77 18.58 18.49
’é Volatile matter 14.32 35.18 35.42 |. 37.11
BYFIXeA CATDON - .. e 70. 62 44,29 42.38 43.03
El (Ash... 14.24 3.76 3.62 6.37
Sulphur.. 1.30 0.54 0.48 0.568
{3 Hydrogen .. b.75
4 CRIDOM. ettt e, 61.13
B . .
5 B0 0 07 1.22
Oxygen........ e 24.95
Calorific value determined: .
L0710 o5 y U I IS 5,918 | ocnnnnnnn . 5, 995
British thermal units 10,652 [.o..oo.on 10,791
Calorific value calculated from ultimate analysis:
L0719 143 o (- PR P P R 5, 859
British thermal units.........oo.oveeiooenaic oo e 10,546
Analysis corrected to sample as received.
Q MOIStUTE .. oot 3.80 20.02 2]1.84 18.68
2 | Volatile matter .. ... li.eeeeiiiiiiiiaeeas 13.89 33.81 34.00 34.88
: a Fixed carbon 68. 50 42.56 40.68 40.45
Bl fASh 13.81 3.61 3.48 5.99
Sulphur. ... 1.26 0.52 0.46 0.55
% Hydrogen. .. .coouemeeneieeaaiannenenennns s 6.07
£{ Carbon..... 57.46
é Nitrogen IO . 1.15
(05 47:C: ) 1 SRR 28.78
Culorific value determined:
Calories 5,687 |....oennn 5,635
British thermal units........ oo iiinnnnnnn. 10,237 |oeeeennnn.. 10, 143
Calorific value calculated from ultimate analysis:
Calories................. Y RS RO R, 5, 607
British thermal units...............o....... R P (R P 9,913
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Analyses of mine and luboratory car sumples of coal—Continued.

" 1llinois No, 1. Hiinois Illinois No. 3.
Mine Mine | Labora- | Labora- | Mine Mine | Labora-
sample | sample | tory car | tory car | sample | sample | torycar
A. B. sample. | sample. A, B. sample.
Laboratory sample No.........| 109 1096 1261 1162 1170 17 1318
Loss of moisture on air-drying. 4.40 3.20 3.70 7.10 1.50 1.80 2.70
Analysis bf air-dried sample.
Q (Moisture ............o..o.. 7.08 7.09 6.28 5.31 5.96
g | Volatile matter............ 4112 | 4166 | 38.92| 3429 30.29
% | Fixed carbon.............. 4100 | 40.85 | 41.08| 36.24 52.16
5 {Ash ...................... 10.80 10.40 13.72 24.16 11.59
Sulphur .. 4.5 |  4.30 1.77
£ | ’Hydrogen 5.09 4.57 4.92
£ { Carbon ... 62.0L |  54.06 67.30
& | Nitrogen «.....c..oeeeen... 1.07 0.78 1.43
0):47:1-) RPN PN RS 13.86 12,13 |oeeenniiifernnnnnn, 12.99
Calorific value determined: ’
CaloTieS «evvernneenannnnnn. 6,521 |.eunen.n.. 6,360 | 5,471 6,986 |...coenn.. 6,724
British thermal units. ..... 11, 738 {..... eeeadb 11,448 9,848 12,5656 {.......... 12,108
Calorificvaluecalculated from
ultimate analysis: i .
Calories 6,263 5,516 6, 615
British thermal units 11,273 9,929 11, 907
Analysis corrected to sample as
. received.
3 (Moisture ..ol 11.17 10.06 9,75 12.03 8.50
g Volatile matter............ 39.31 40.33 37.48 31. 86 29.47
| Fixed carbon.............. 39.20 39.54 39.57 33.67 50.75
& {Ash ...................... 10.32 10.07 13.20 22,44 11.28
Sulphur........oooooeo. 4.22 | 4.04 4.10 4.00 172
2 | Hydrogen ........ooeueiifinniiiiii e, 5,31 5.04 5,09
H4Carbon ...l 59.72 | 50.22 65.48
& | Nitrogen 1.03 0.72 1.39
. {Oxygen .............. B . 16.64 17.58 15.04
Colorific value determined:
Calories couuuiiiineinen.n. 6,235 [ouuennannn 6,125 5,083 6,881 [.......... 6, 542
British thermal units...... 11,228 |.eeeen.... 11,025 9,149 11,776
Calorificvalue calculated from .
ultimate analysis: .
[07:110) o -1 SO PPN R, 6,081 5,124 {ovveieeiifiiinannns 6,436
British thermal units......[..........|.......... 10,856 [ 307% O 11,585
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Analyses of mine and luboratory cur samples of col—Continved.

Illinois No.4. | §inois Tllinois No. 6.
Mine Mine | Labora- | Labora- | Mine Mine | Labora-
sample | sample | torycar-| torycar | sample | sample | torycar
A. B. sample. | sample. A, B. sample.
L{Lbombory sample No......... 1341 - 1342 1417 1656 1449 . 1:150 1567
Loss of moisture on air-drying. 3,20 " 3.00 1.70 12,60 | - 5.60 4,00 9.80
Analysis of air-dried sample.
Q' [Moisture .................. 12.28 11.77 . 11.40 5.16 9.84 -10.36 5,13
g Volatile matter............ 32.02 33.18 32,45 p  34.98 36.86 85.35 32,68
'g 1 Fixed carbon.............. 38.03 45.97 | 44.30 40.67 44.96 42,94 47, 46
& Asho.oooiiiiiiiiiiiiiil, 7.67 9,08 11.85 19.19 -14,73
Sulphur ................ 0.86 1.57 1.34 3,76 4,45
2 | Hydrogen ..ol o, 5.3  4.69 4.8
B{cCarbon ....c.ooooeiiiiiiinnn,, B P 61.79 58. 02 60,51
5 [0 15 L FOYPPON R U R 1.2
18.52 14.20
Calorific value determinéd:
Calories ................... 6,400 |.......... 6,106 5,917 6,199
British thermal units...... 11,520 |.......... 10, 991 10, 651 11,1568
Calorificvalue calculated from
ultimate analysis:
[67:0103, U< I TN PO (30175720 PO U X reeen 6,069
British thermal units......[...... ... ..o oo 10,912 [oeveenenid]iviianna]onnnnnan .. 10, 906
Analysis corrected to sample as )
received.
9 [ Moisture ..........eeo..... 15.09 14.42 12.91 17,02 14. 89 18.94 14.43
g Volatile matter............ 31.00 32.18 31,90 30. 60 34.80 33.93 29.48
'g Fixed carbon.......... 46.49 44.59 43.55 35.569 42.44 41.22 42,81
& {Ash ...................... 7.42 8.81 11. 64 16.79 7.87 10.91 13.28
Sulphur................. 0.83 1.52 1.32 3.29 3.6L 3.79 4,01 |
£ |Hydrogen ............. FT O S 5.43 311 U IR 5.49
g{carbon ............ R O U 60.74 | 5077 |oeueeniiinfieiiiiill . b4.59
é Nitrogen ..o, ceeeeennns b 1T P R PN 1.11
OXYEON..oiieiiicairninniieaeecanaa]ennenennns 19.72 |eceeemnea]eiieeeeed]eeeaii 21. 52
Calorific value determined:
Calories «...eeneneneneion| 6,195 ... S 6002| 5,177 6,120 5,591
British thermal units......[ 11,161 |.......... 10, 804 9,319 | 11,016 10,064
Calorific value calculated from
ultimate analysis: ’
Calories «.ooueeiieaieiiiferaeieaeaiiieaans b, 959 5, 46H
10,726 9,837
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Analyses of mine and laboratory car sumples of coal—Continued.

Indiana No. 1.

Indiana No. 2.

Mine Mine | Labora-| Mine Mine | Labora-
sample | sample |tory car| sample | sample | tory car
B. A. sample. B. A. sample.
Laboratory sample No......c.oioeenennns 1410 1412 1507 1425 1426 1495
Loss of moisture on air drying........... 8.70 5. 60 “3.00 2.80 3.10 3.60
Analysis of air-diied sumple.
% Moisture .......oociiiiiiiiiniaaas Cevae 8.66 6.67 7.45 6.24
g | Volatile matter . 34.86 40.53 39.30 37.49
% | Fixed carbon ... 42.67| 43.19| 44.48| 4276
& 13.81 13,51
Sulphur 2.58 4,60
%’ Hydrogen.. 5.20 5.11
g { Carbon... 62.20 |. 62,97
g Nitrogen. 1.22 |... 1.25
OXYEEN e eeeeeernenenennnasssaccscoe|oanseneene|oonsuannnn 14.99 12,56
Calorific value determined: ’ ]
Calories.......o...ocoiiiiiiiininnn, 6,912 |.......... 6,336 6,744 ... 6,410
" British thermal units.........c....... 12,442 |.......... 11,405 12,189 |.eeennnenn 11,538
Calorific value calculated from ultimate
analysis:
Calories.......coovvieniinnnniinnnniendiniiiiiinoeiiiiil, (3523 N (RO 6,411
British thermal units...............focoeciiii]oniinnae. 11,216 {oeeennieei]onenainnn 11,540
Analysis corrected to sample as received.
% MoISture . ..o ceeeiiiiiiiie e 18.26 11.50 11.40 9,28 10. 32 9,62
g | Volatile matter ............. eeanaan 35,81 85.02 32,81 39.40 38.08 36.14
E Fixed carbon coooeeveeenecnnnecaenens 41.78 43,86 41,39 41.98 43.06 41.22
& {Ash ............................. . 9.16 9.62 | 13.40 9.34 8.55 13.02
Sulphur.....oocoeiiiiiiiiiaaiaa... 1.87 0.96 2.560 4.44 3.61 4.43
.::3 Hydrogen. .....veeeeceeeeeecanenarcaafoeeeaaecie|oeenannans [i 3% 1A R P, 5.83
ER LS00 1 170) ) VRPN DO IS (1102 O R 60.70
E NItrogen. ....oceeeneericaracincieesed]eemmenaciafocaanaann. ) I - 3 SO P, 1.20
63370} | W PO IS RO b Y23 N P A 15.32
Calorific value determined:
CRIOTIES -+ oo eeeeeeeeeaaemeeaanans 6,311 f..oeunnnnn 6,145 | 6,00 |...cuennen 6,179
British thermal units 11,360 [...c...... 11,061 11,799 {o.oeaenl.. 11,122
Calorific value calculated from ultimate
analysis:
Calories.......cociuvminacaannns 6,044 | .ooiiiiitiiiieaaa, 6,180
British thermal units 10,879 [ eeeeeniaifonaaanaa. 11,124
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Analyses of mine and laboratory car samples of coul—Continued.
Indian Territory No. 1. Indian Territory No, 2.
Mine Mine | Labora-| Mine Mine | Labora-
sample | sample | tory car | sample | sample | tory car
B. A. sample. B. A, sample.
Laboratory sample No...... N 1059 1060 1138 1071 .1078 1184
Loss of moisture on air drying........... 5.00 3.10 31 2 RN 2.80
Analysis of air-dried sample. .
‘2 Moisture .. oooirieieiiiiiaaan.. 4.07 3.79 L8 PR U 1.70
g | Volatile matter 36. 65 37.41 F A T O PO 37.19
%1 Fixed carbon ................ 50.20 | 5294 | 5005 iie.eniiifiaieinin.. 49.79
& 5 pTIJE: 3 OO IO 11.82
{Sulphm' 199 foeveiiiiiiieeeaa 1.56
{3 Hydrogen.. [ 35 ' IO O 5.00
§+{ Carbon... [0 RN 71.49
£ | Nitrogen ............oooeiiiii 129 | L7
LORYBEN «eevvenneiiiveineeeeeeiiee oo v DU U U "8.01
Calorific value determined:
Calories.....oviiieenii i 7,073 |eeeaiinn 7,011 [oeemiineii]eneennnnns 7,205,
British thermal units................ 12,781 |eeeinnnens 12,620 |oeeeeniens]enanannnn 12,969
Calorific value calculated from ultimate '
analysis: ’
[07:3 100 T~ J PRSPPI ISURPN R 6,971 |eeviniiit]ernnnnnann 7,162
British thermal units . ...oooneeeeeees|oeneneeiooeeenll] 12,548 |oeneneenfenenannn. 12,874
Analysis corrected to sample as received.
Q (Moisture .....coooiiiiii i 8.87 6.77 7.04 1.46 1.30 4.45
& | volatile matter-..................... 34.82| 36.25| 3456, 30.04| 38.90| 8615
'g Fixedecarbon ........................ 47.68 51,30 48.40 53.10 52,16 48.40
& {Ash ................................ 8.63 5.68 10.01 6.40 7.65 11.00
Sulphur.....ooiiiieiiiiiiiiiaaes 1.62 1.36 1.92 1.38 1.58 1.52
£ | Hydrogen........ SRR ISP RPN 57 W IR RN 5.17
H4Carbon.....i (61 PO PR -69.49
S| Nitrogen ... £10") FON IO 167
[05:441<) | FURRUPURR RSO R SRPPPPN 13,98 eeieneac]ennnannnnn 11.16
Calorific value determined: .
CalorieS . .niinuerneeeaarnanaaannnans 6,720 {.......... 6,779 7,800 (..civurans 7,004
British thermal units.............. o 12,096 l.......o.. 12,202 14,040 |o.eeen.nn. 12,607
Calorific value calculaled from ultimate
analysis:
[0:0 1) o (-1: R PSR PR RN 6,740 |eceneeieei]oennnnanns 6,952
British thermal units................ ...l 12,182 oeeeeiiifenneeaaa] 12,614
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Analyses of mine and laboratory car samples of coal—Continued.

Indian Territory No. 3.

Indian Territory No. 4.

Mine Mine | Labora- | Mine Mine Labora-
sample | sample |tory car| sample | sample |tory car
B. A. sample. A. B. sample.
Laboratory sample No................... 1079 1080 1274 1150 1151 1470
Loss of moisture on air drying...... ] PN 1.20 1.60 1.90 1.40
Analysis oj air-dried sample.
2 (Moisture ......oooeiinnnn ereaenas 3.45 3.75 4.69 4.91
g | Volatilematter..................... 37.45 38.15 39.76 37.79
% Fixed carbon............. e 47.82| 4577 | 46.06 |  43.90
& {Ash ................................ 11.28 12.88 9.49 13.40
Sulphur.. ..., 3.67 3.83 3.74 4.02
‘3 Hydrogen.......coveiiiniiiaeenarenasfoeeaeninifoneianaa, [:3%: 13 A O 4,84
HeCarbon.. ... 68.18 |eeeieieifrrennnns 68.21
g NIbTOGON e e eeeeeieeeeaaaeeanne]oeeranaeee|onnannnnne 1.50 |veeennnnn. P 1.38
[03'477:23 1 WP RO RSP 10,62 Jeeeeeneefoveennnnns 13.15
Calorific value determined:
Calories..........cooiiiiiiiiiiiiiii e 6,927 .......... 6,706 6,327
British thermal units...............|veeeeeaeed]iaennnas, 12,469 |.......... 12,071 11,389
Calorific value calculated from ultimate
analysis: )
Calories......oovviiiiiiiiiiiiaiine] o it et 6,810 |oevuiinienifennnnnnatn 6,300
British thermal units .......o.ooeveee|oeneeeee]ovenenn.s 12,258 [.eneenneifeeeennn 11,340
Analysis corrected to sample as received.
2 MOISEUTe ... 2,97 2.93 4.61 5.29 6.50 6.24
g | Volatilematter...................... 40.43 39,02 37.00 37.54 39.01 37.26
% | Fixed carbon .......o..o.ooeeennnn. 48.22| 477 | 47.25| 45.04| 45.18 43.29
Al (ASheieiiiiiiii e 8.38 10.30 11.14 12.13 9.31 13.21
{Sulphur ............................ 3.05 3.73 3.63 3.77 3.67 3.96
S | Hydrogen......uvuvunieniiainnnnseeeeeeees e 492 oo 4.93
Hicarbon.......ooiiiiiiiiiiiiiieafens ST OO 6737 [eeeeenen]oennannnn. 62.84
S | Nitrogen......ooeeeeeeeneeeiiinniias oo L8 | e 1.36
[05 47 {:1 | RN R Y T 1146 {eeeereeenifomennnnns 14.20
Calorific value determined:
Calories............ 6,995 6,844 {...ooennt 6,579 6,238
British thermal units................ 12,501 | 12,819 f.......... 11,842 11,228
Calorifiec value calculated from nltimate
analysis:
033103 < - H0 R ) PR 6,728 |.. .. icoi|ieeiennas 6,212
British thermal units...............j.oo ol 12,110 {oenenencaa]vecacnnnns 11,182
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Ilgl(.)fl‘gfr . ]'i\}]é.l;fr' lowa No. 1.
Laboratory|Laboratory Mine sam- | Mine sam- Laboratory
car sample.jcar sample.| ple B, ple A. [car sample.
Laboratory sample No. ........ooaall.. s 1481 1596 1270 12711 1347
Loss of moisture on air drying...... P § 2.70 3.50 7.90 8.00 3:20
Analysis of wir-dried sample.
Q (Moisture ... ...l Peann 5.74 5.21
g | Volatile matter.........ceeeeereennns 8146 31.76
'g 1 Fixed carbon..........ooeeeenen.n. 37.06 46.51
& {Ash ................... SRR 25,75 16.52
© Sulphur ...l 4.06 5.20
w | Hydrogen ....oooieiiiiiiiiiiiiit 4.18 4,61
Bicarbon ..o 52.39 61.80
5 | Nitrogen 1.22 .. 0.97
Oxygen 12.40° 10.90
Calorific value determined:
CRIOTIES .o e e eaaaanns 5,201 |iereennnnn. 6,843 6,329
British thermal units................. 9,362 |...oiiiiil. 12,317 11,392
Calorific value caleulated from ultimate
analysis: .
CRIOMES Lvvvvnneneeceeeeeiiiaenesens 5,20 oo Do 6,230
- British thermal units _............... E I L R [N 11,214
. Analysis corrected to sample as received. '
8 Moisture ......ooiiiiiiiiiiiiiiiiiaa., 8.29 8.03 11.35 12.07 8.24
E Volatile matter ............o.ooon.n. 30.61 31.28 38.65 37.28 30.74
"g‘ Fixedearbon..........ccooivvnnnnna.. ) 36. 05 41.40 39.49 38.32 45.02
5: {Ash.......A. 25,05 19.29 10.51 12.33 16.00
Sulphur 3.95 3.20 4.72 4.99 5.03
g HyArogen ......ceeeeveeeennnnennnnn. 487 eee i e 4.81
Bacarbon . ...ooiiiiiiiiiiiiieans 50.98 |.oeneniiiin i 59.82
5 Nitrogen .i..ceeeeiiiinnnnnncenennns 1.19 |. 0.94
[03:977:0: | VRPN teresieeiianan 1446 [oeeeneoinnifoiaaaaaas 13.40
Calorific value determined: ‘
Calories ....oiiiiiiii it 5,061 6,303 |.. 6,126
British thermal units ................ 9,110 11,345 |..., 11,027 .
Calorific value calenlated from ultimate
analysis:
© Calories .........s Ceereeeeeeainaana. CB,000 Ve 6,031
British thermal units ................ L 13 R R 10, 856
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Analyses of mine and laboratory car samples of coal—Continued.

Iowa No. 2.

Towa No. 3.

Mine Mine | Labora- | Mine Mine | Labora-
sample | sample | torycar | sample | sample | tory car
B. A. sample. B. A. sample.
Laboratory sample No............_...... 1239 1291 1570 1312 1313 1434
Loss of moisture on air drying........... 9.30 9.50 10.40 9.60 11.00 9.80
Analysis of air-dried samble.
% MoiSture ....cceevviiiiiiienian.. 7.00 6.63 4,25 5.33 5.51 4.52
g | Volatile matter.. . 40. 65 40.82 37.02 41.82 42.04 40.96
% | ¥ixed carbon. . | seB2| 4240 4174|4069 | '38.55 38.99
& L fASh. e 12.83 10.15 16. 99 12.16 13.90 15.53
° {Sulphur ........................... . 5.49 5.74 5.20 6.52 7.59 6,83
@ |Hydrogen ........ociiiiiiiiianenoiiiiiii o 7 1 PO 4.93
& Jcarbon ..ol SUUUURURUURIN ISR ISR 60.36 |-oeeeeeesfoeeeennns 60, 62
B | Nitrogen ......coooeiiueeuneenn Trae e, 0.93
{03 47205 PRI ISR SUPRII 115 |oeeeeeeeafeeainaan, 11.16
Calorific value determined:
(0731163 v (- S 6,212 6,539 |.......... 6,309
British thermal units 11,182 1,770 }oeeennnn.. 11, 356
Calorific value calculated from ultimate
analysis: .
[7:310) ¢ (- SRR SUSPRRPE IS 6,188 | eeeemnniifeeeennnnns 6,271
British thermal units............cooioeeeaiinfieeaans RO D R b R (R 11,288
Analysis corrected to sample as received.
& (Moisture ...o..ooioiiiiiiiiiiiiiaeaa, 15.65 15.50 14.21 14.42 15.90 13.88
& { Volatile matter. ......... eeaas )| 86.87 36.94 33.17 37.81 37.42 36. 94
H | Pixed carbon..............c.ceee. .84 | 8837 37.40| 3678 34.41| $5.17
A (Ash. . 11.64 9.19 15,22 10.99 12.37 14.01
o Sulphur..... ...l 5.10 5.19 4.66 5.89 6.76 6.15
fé Hydrogen ......cceeerreeieeeenannce]inecaceensfonaaneann L2031 R [N 5.52
gqCarbon ... 54.08 | ... i iieiiiiiis 54.68
5 [ Nitrogen ...ouveeeeeneeneneeeneeeen]oveevnenoeeeaiss %3 S O T 0.84
. (05975 1 DRI IR IR 19.23 |ooonniiiferinnaaan. 18.80
Calorific value determined: )
Calories. ..ooveoiiiiiii i 6,716 |...... . 5,566 ) N OO . 5,691
British thermal units................ 10,289 |.eeuennnn. 10,019 10,640 [.......... 10, 244
Calorific value calculated from ultimate .
analysis:
(01103 4 1T Y 5,640 [ceeeieenafonaceennnns 5, 666
British thermal units 9,972 |eeeernn]oinnaans 10,181
I
& .
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Iowa No. 4. Iowa No. b,
Mine Mine | Labora- . Mine | Labora-
sample | sample | tory car sample | tory car
B. Al sample. A. sample.
Laboratory sample No. ..........cveens . 1323 1324 1437 1333 1433
Loss of moisture on air drying........... 9.40 8.60 4.50 7.10 6.80
Analysis of air-dried sample. '
@ [Moisture........oooiiiiiiii, 8.53 8.25 10.03- 9.22
E Volatile matter........cocovieena.t. 39.12 38.23 37.27 32.71
% | Fixed carbon ..............cooneen. 44.65 | 4140 | 4122 44.52
& 1148 13.56
4.46 3.42
g 5.31 5.3
8 61,95 |. 59.89
B 0.94 1.22
. 16. 56 Cereeeees 16.67
Calorific value determined:
L0233 103 o - TN 6,703 |.eueunnnnn. 6,237 | 6,442 |.......... 6,105
British thermal units 1‘2;065 .......... 11,227 ) 11,596 |.......... 10,989
Calorific value calculated from ultimate
analysis: ‘
Calories.......... rireeetieeia [N . 6,160 [-oeeeeierniaaans 6,045
British thermal units............. . oo et 11,097 [ieeenniii)eanncnnnn. 10,881
Analysis corrected to sample as received, '
© (Moisture......... o 1713|1614 1408 1859 |  15.39
g Volatile matter....... et 35.44 34.94 35.59 34.36 30.49
'g Fixedcarbon.........c..eoiiiiinnni. 40.36 37.84 39.37 39.90 41.49
& L {Ash .............................. . 7.07 11.08 10. 96 7.156 12,63
Sulphur......ooeiiinenaaae. P . 4,00 4.76 4.26 3.10 3.19
& | Bydrogen........ e I IR O .. B.57 |eeeeennesfonnnnnanns 5.74
H{ carbon . 58.49 |.ovviniifinininn, 55.81
g Nitrogen 0.90 jooeeeiaifennnnnn vee 1.14
(05 47:1-) | W SR P PR, 19.82 [oeieiiiieiaenanns 21.49
Calorific value determined: .
Calories........ veesaesn Ceeeeeaeaas 6,073 |.......... 5,967 5, 690
British thermal units ...... . 10,723 10,242
Calorific value calculated from ultimate
analysis:
(03103 5 1 SRR N P 5,888 |oieieirnac]onriannnnns 5,634
British thermal units.......... [ P PO 10,698 [ceeeevnnafoarannnnen 10, 141
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Analyses of mine and labovatory car samples of coal—Continued.

Kansas No. 1.

Kansas No. 2.

Mine Mine l Labora- | Mine Mine | Labora-
sample | sample ! torycar | sample | sample | torycar
A B. sample. A. B. sample.
Laboratory sample NO .....cooovuiian.n. 1018 1020 1097 1017 1019 1122
Loss of moisture on airdrying........ ... oioiii]ieieaan.t 180 |oeceee et 2.00
Analysis of air-dried sample.
%‘ ‘Moisture........ 3.74 . 2.23
g | Volatile matter ...................... 33.11 31.87
% 1 Fixed carbon .................. e 1N\ O N IO 47.63
S| (ASh oo BT U SR USRI 118.27
Sulphur.....oooii e 434 e 6.40
S Hydrogen.............cooooo 491 | 4.56
HCarbon. ..ot e 68.22 (...l 63.14
S | Nitrogen ... 1.09 . 0.94
[9).4°7°15) 1 WP RPN (PN 8.30 [....... PR TR 6.69
Calorific value determined:
(073163 ¢ U P 6,891 6,600
British thermal units 12,404 11,880
Calorific value calculated from ulti-
mate analysis:
- Calories...... PN (R PP 6,940 |.eeoiiiiiifeeiiaiaans 6,528
British thermal units.........oo.ool|oiiniiai]enannannn, 12,492 | ..ot 11,750
Analysis corrected. to sample as received.
% MoisSture . ...oooiiiiii i 2.91 3.50 4.99 2.4 2,36 4.18
g VQ]ati]e matter . .. ... .ocoiiiiiiaann 35.81 35.75 32. 68 35.16 34.62 31.23
% | Fixed carbon .........ccoerermmeennns 5..78| 52.83| 49.36| 51.80| 51.23 46.68
& {Ash ................................ 9.55 7.92 12.97 10. 60 11.79 17.91
Sulphur...ccoviiniiiiiiiiiiiinenan. 87 3.28 4.28 5.63 5.88 6.27
S| mydrogen..............e 4.98 |.oeeiiide i, 4.69
ELCarbon....ooiiiiiii e 67.34 |.eciininfeennnns .- 61.88
5 [ Nitrogen ... 108 [oeeeniitfeenns 0.92
LOxygen......... e e 02553 2 DR PR 8.33
Calorific value determined:
Calories.....ooeneiiiiieannna., .. 7,19 |...... vees 6,801 7,246 |........ . 6,468
British thermal units................ 12,947 |...oon.... 12,242 13,048 |....o..... 11, 642
Calorific value calculated from ulti-
- mate analysis:
[07:110) 4 1= 1 6,850 1. cceeeiiai]iniaannnnn 6,397
- 12,330 11,516

British thermal units
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Analyses of mine and laboratory car samples of coal—Continued.

) l‘(ﬂ,ﬂSllS No.3. 1;;3“’,;“ ! Kansas No. 5.
Mine Mine | Labora- | Labora- | Mine Mine | Labora-
sample | sample | torycar | tory car | sample | sample | tory car
B. A. sample. { sample. A, B. sample.
Lahoratory sample No......... 1036 1037 1086 1473 1411 1413 1567
Loss of moisture on air-drying.|..........0 ..o 3.50 3.20 4.30 2.30
Analysis of air-dried sample.
@ [Moisture.....ooooiiiii o 3.57 1.84
g Volatile matber.......oooee|oeeenann e 37.00 32.40
'g Fixed carbon......... [T U P PO . 46.80 54.97
& {Ash ..... ceereeereens 12.63 10.79
Sulphur.... . 8.33 3.86
3 | Hydrogen .... s . 5.04 4.96
HyCarbon ....c.coeenenn.. 65. 02 71. 90
5 Nitrogen ..........cooeeeet 1.07 1.09
Oxygen .............. O N PR RN ) B PO O 7.40
Calorific value determined:
Calories «.oveeeeiinnienns . 6,854 7,418 |oeeennnnn. 7,333
British thermal units 12,337 13,3562 |.eoeennnn 13,199
Calorific value calculated from
ultimate analysis:
Calories ................ LY P P R 6,839 |... 17,288
British thermal units......[......... ] oo ool 12,810 |... 13,118
Analysis corrected to sample as
recetved.
8 (Moisture..... . 2.01 2.54 2.50 6.95 5,11 5.79 4.10
g Volatile matter............ 35,99 ) 35.381 33.80 35.70 |  32.60 32.34 31.65
H ] Fixed carbon.............. 46.85 52.28 51.25 45.16 53.39 49,32 53.71
E {Ash. T 15.156 9.87 12.45 12.19 8.90 12.55 10.54
Sulphur ......coeeann.n. 5.27 4.47 5.68 8.04 4.34 3.84 3.7
% Hydrogen -...coeeeeveenaafeenaiiiiidiiiia... 4.91 5.25 |.oieeefieiinnanns 5.10
E fCarbon .....oeiiiiiinil, [ERERPRETES RPPPPPRPS 69.07 (72 7 N PN P 70.25
5 NItrogen .o..oveeeeiieeiifomiiiiininennnenn, 1.20 L O 1.06
0594} | VAN RN P, 6.69 10.74 |.eeeennefennannnnnn 9.28
Calorific value determined: .
CAlOTies - ueeireanannnnens 7,411 7,166 6,614 7,181 |.eeuennnn. 7,164
British thermal units 13,340 12,900 | 11,905 12,926 |.cocnnnnnn 12,895
Calorific value calculated from
ultimate analysis: .
‘alories .7,111 6,600 |. 7,121
British thermal units. .- 12, 800 11,880 12,818
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_ Analyses of mine and laboratory car samples of coal—Continued.

‘Kentucky No, 1. Kentucky No. 2.
Mine Mine | Labora- | Mine Mine | Labora-
sample | sample | tory car| sample | sample | tory car
A, B. sample. A. B. sample.
Laboratory sample NO....oooueeuaraanna. 1321 1322 1474 13656 1366 1461
Loss of moisture on airdrying........... 1.00 0.90 1.20 2.90 2.60 2.70
Analysis of air-dried sample.
% MOIStUIe . eeneeeeieiriaenaaaanns 1.93 1.93 1.92 5.76 5,34 5.36
g | Volatilematter ...................... 36.37 37.42 | ' 86.56 39.19 38.61 38.99
W) Fixed carbon ................eooo... 58.13 | 57.83| 57.08| d47.74| 45.56 46.27
Al (ASh e 3.57 2,82 4.44 7.31 10.49 9.38
{Sulphur ............................ 0.90 0.86 1.24 3.63 4.31 3.72
§ Hydrogen. ...coeeeeeeenenennnnnnn R SR TR 5.86 |ueeeinne]ernnnnnnns 5.33
.§1 [87:3 4 103 | VPO AU SRR 22 ) N R SO 67.64
5| Nitrogen ....occovceeneeiniienaeii oo L85 |ieeeeeaifeeeennans 1.25
(0219705 + B PR PR 8.80 [iiiieeeenferennenans 12.68
Calorific value determined:
(0720163 o (- 8,087 foeeeunnnnn 7,955 7,063 {..einennn. 6,966
British thermal units ................ 14,467 (. .oeen..n. 14,319 12,713 |...... PO 12,639
Calorific value calculated from ultimate
analysis: '
Calories ..ooivinninioiin i e e (AR 7> 2 P U 6,840
British thermal units................ Y 14,081 |oeeuenenac]inneanenns 12,312
Analyeis corrected to sample as received.
% Moisture ... coviiiiriiiiiiiianaa, 2.91 2.81 3.10 8.49 7.80 7.91
g Volatile matter...................... 36.01 37.08 36.12 38.05 37.60 37.94
< Fixed carbon.........cooooevmniiaiin. 57.55 57.31 56. 39 46.36 44,38 45,02
o {Ash ................................ 3.563 2.80 4.39 7.10 10.22 9.13
ol Sulphur.....coooeeeniii il 0.89 0.84 1.22 3.53 4,20 8.62
e | Hydrogen....cooovveemniiniiiinnniiicfoneaaiiiieenaannans " 2 P U, 5.48
.g [0 4 475+ O N i A T 65.81
B I NIbrOZem . .o veeeenceeieereeacees]eeneianan|eaaaaaans 183 |eeeeiaeileniaaaans 1.22
[(05:977:1:) ¢ PPN AU AP, 0.76 . eeeeeii]enanan, 14.74
Calorific value determined:
(07310 o (. 7,957 |eeeenennnn 7,860 6,858 |.ueuunnnn. 6,778
British thermal units................ 14,322 |.......... 14,148 | 12,344 |.......... 12,200
Calorific value calculated from ultimate
analysis:
Calories. .. ...ociiiiiiiiiiiiieeiii e et (P2 I P R PR 6,655
British thermal units........ U U PO, 18,912 ..oo..eiilfiieenianns 11,979
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Kentucky No. 8.

Kentucky No. 4.

Mine Mine | Labora- | Mine Mine | Labora-
sample | sample | tory car | sample | sample | tory car
A, B. sample. B. A, sample.
Laboratory sample NO........ocoeeuann.. 1361 1367 1506 1382 1384 1539
Loss of moisture on air drying........... 3.30 2.20 2.20 2.60 2,00 2.80
Analysis of air-dried sample.
8 (Moisture 6.00 6.91 5.85 2,06 2,82 2.54
E Volatile matter 37.46 38.39 '36.90 39.19 40.63 36.08
%] Fixed carbon...... ...l 48.23 46.19 46.96 51.15 49.50 46.79
E: ASh oo R.32 9.51 10.29 7.60 7.15 14.59
{Sulphur ............................ 3.07 4.12 3.60 3.42 3.28 4.67
2 | Eydrogen....o..ooiiii A .27 cenenenenfereanannn 4.53
E Carbon 66,75 [oeurcnnna]eranaaanan 66. 50
5 N_itrogen 1.43 1,28
Oxygen 12.66 8.43
Calorific value determined:- .
Calories. cooovviriieiiinaeiii e 6,797 6,829 7,836 | ieeeienn 6,830
Britigh thermal units................|.......... 12,235 12,292 13,205 |....... ves 12,294
Calorific value calculated from ultimate
analysis:
CAloTies . . cooeiiiii it e 6,746 |........ R P 6,677
British thermal units..............o o iiii]oeeennnn, 12,143 [ceeeeecai]eninnnnnn 12,019
Analysis corrected to sample as veceived.
% MoOiSture coeeevieiniiiniiiiiinnenns. 9.10 7.98 7.92 4.61 4.76 5.27
g | Volatile matter................... L8621 87.55 36.09 38.17 39.72 35.07-
%) Fixed earbon ...ooeeeiiias 46.64 | 4517 |  45.93 49.82 | 48.51 45.48
& 10.06 7.40 7.01 14.18
8.52 3.33 3.21 4.54
£ 589 |ooee s 41
E (15714 I A P 64. 65
5 140 oo, 124
U357 S O PN 10.68
Calorific value determined:
(0710} ¢ LT R N 6,647 6,679 7,145 {.......... '6,639
British thermal units.............. . oeeenaaa.. 11, 965 12,022 12,861 |..oeenn... - 11,950
Culorific value calculated from ultimate
analysis: .
(021103 o L1 N 6,598 6,490
British thermal units ... 11,876 11,682
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Analyses of wine and laboratory car samnples of coul—Continued.

Missouri No.2. Missouri
Labora- Labora- | Labora-
tory car tory car | tory car
sample. sample. | sample.
Laboratory sample No ........ 1126 1348 1549
Loss of moisture on air-drying. 5.00 2.60 10. 80
Analysis of air-dried sample.
2 Moisture -...oovioninnn 3.50 9.14 5.51
g | Volatile matter............ 35.35" 34.53 32.08
% | Fixed carbon ............. 40.77 39.02 39.11
E 1 (Ashe it 20.38 17.81 23.30
° {Sulphur ................. 5.53 5.30 4.13
= | Hydrogen . 4.64 |.. 4.96 4.52
8 carbon .. 60.00 56.25 | 5479
5 | Nitrogen 0. 99 0.99 0.92
L . 8.46 16.19 T 12.34
Calorific value determined: .
Calories .............o. i 6,191 6, 806 5,506
British thermal units ..... 11,144 10,451 9,911
Calorific value calculated
from ultimate analysis:
Calories ........ccoeueeeee. 6,206 5,719 5,547
British thermal units 11,171 10,294 9,985
Analysis corrected to sample as
recetved. )
8 (Moisture ....oooiiainaan... 8.33 11.50 15.71
g Volatile matter.......... .. 33.58 33.63 28.62
'5 1 Fixed carbon ............. 88,73 38.01 84.89
B (Asheciiiiiiiiiiieans 19. 36 16. 86 20.78
° {Sulphur 5.25 5.16 3.69
‘e | Hydrogen 4.97 |.. © 512 5.23
Blcarbon........ 57.00 .79 | 4887
5 | Nitrogen 0.94 0.96 0.82
Oxygen 12.48 17.11 20. 61
Calorific value determined: )
Calories ............ -5,881 5,655 4,911
British thermal units ..... 10, 586 10,179 8,840
Calorific value calculated
from ultimate analysis:
Calories ..........oceieaazs 5,896 5,570 4,948
British thermal units ..... 10,613 10, 026 8, 906

ey B
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Analyses of mine and laboratory car samples of coal—Continued.
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Ultimate

‘Missouri No. 4, Mg,gf'ifm New Mexico No. 1.
Mine .| Mine | Labora- [ Labora- | Mine Mine | Labora-
sample | sample | torycar | tory car | samples | samples | tory car
A. B. -sample. | sample. | A & B.a | C & D.a | sample.
- . : . 1023 1026
Laboratory sample No......... 1446 1447 1516 1298 { 1024 1026 } 1278
Loss of moisture on air drying. 7.40 6.00 7.70 2020 foeiiiiii e, 1.60
Analysis of air-dried samples. TP
% [ Moisture .....ovevienennn. 6,42 4.86 5.39 9.05 |..oivniiifiieaannaas 10.86
g | Volatile matter............ 40.73 43.74 44,91 86.70 |.eeeini]eienannn 35.14
% | Fixed carbon.............. 45.39 |  44.86 | 4447 | 4808 [c..oo...|eeee.] 46,90
A | (Ashe 7.46 6.54 523 | 1122 7.10
° {Sulphur AN 5.46 5.32 5.55 1.76 0.64
% | Hydrogen . 5.77 5.25 |. 5.73
£ { carbon ... 7245 | 60.41 64.34
5 | Nitrogen ........cceeunnnn. . 0.75 1.36 1.05
LOXYgeN. .o 1 10.25 20.00 21.14
Calorific value determined: )
Calories ......... [N 6,962 |.......... 7,616 5,987 |........ JY P, 6,363
British thermal units...... 12,582 |.ceeennnn 13,529 10,777 {eeeeeiee]eaenannn, 11,436
Calorific value calculated from
ultimate analysis: N
CRIOTIOS. o cuenrrnenennnanns B I U, 7,526 5,868 [..eennnifeeanennnn. 6,277
British thermal units......[....... [ PO 13, 547 10,562 . eeeeeiannannnn 11,299
Analysis corrected to sample
as received.
8 (Moisture. . ...oeveuennen.... 13.84 10.57 12.67 11.05 1177 10.96 12.29
E Volatile matter. 87.72 41.11 41.45 35.90 41.85 42,63 34.58
% { Fixed carbon.............. 42.03| 42.17| 41,05 | 42.08 | 43.11| 42,39 |  46.14
E . : 6.91 6.15 4.83 10.97 3.26 4.01 6.99
{Sulphul‘ eveeeeeseienas 5.06 5.00 5. 12. 1.73 0.54 0.52 0.63
Hydrogen ......ooooeiiiiiiiiiiinieiifoenannannn 6.18 5.87 ). Y P, 5.82
{Carbon .......ovvunenan. [ P 66. 87 59,08 |oeerenenc]enennnnns 63. 31
OB Jo: 4 « R P PO, 0.69 O B P 1.03
Oxygen 16.31 21872 R 22,22
Calorific value determined: -
CAlOTICS +vvernnacannnannn 6,937 5,855 6,603 6,251
British thermal units 12,487 10,539 11,885 11,252
Calorific value calculated from
ultimate analysis:
Calories..ooeereereneenennns N PPN PP 6,946 [T U R, 6,177
British thermal units......[..........l......... 12,503 | 10,880 |eeeeeeiaci|eanenanann T11,119

Bull. 261—05—¢
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'Analyses of mine and laboratory car samples of coal—Continued.

New Mexico No, 2.
Mine sam- | Mine sam- | Mine sam- | Mine sam- | Laboratory
ple A. ple B. ple C. ple D. |carsample.’
Laboratory sample NO....cc.cviieniennnnn 1027 1028 1029 1038 1307
Loss of moisture on air drying........coofeeeeenneeasennn R ISR IOTUOR 2.90
Analysis of air-dried samplg.
@ (Moisture . ............ eereeeeeaaaas . ' 8.13
g | Volatile matter 34.82
E Fixed carbon 87.83
& AShoceiieiiiiiiiaiiiaaan, 19.22
Sulphur 1.30
£ | Hydrogen . 5.05
BiCarbon......oooiiieiinis 56.71
= 1Nitrogen ............................. b 0.98
[(0):44:4) | VPRI EOURINPIIY I R S 16.74
Calorific value determined:
L6:1 1o3 5 11 Y SO 5,668
British thermal units.. ... )i 10,202
Calorific value calculated from ultimate
analysis:
Calories «..ooveiiiiiiiii e e U O, 5,631
British thermal units. ...l foiiiinin o 10,136
Analysis corrected to sample as received.
@ (MOISture .....cocoiiiiiiiiiiinns . . 6 . . 10.79
g | Volatile matter ' . 83.82
'g Fixed carbon........ .. . N . 2 36.73
S| gAsheo .. . : ) . 18.66
Sulphur........... . . . 3 . 1.26
£ | Hydrogen ........... . : 5.22
Hicarbon................ R e . 65.07
g Nitrogen ..... Meeeanaaean ceefeeas oele . 0.95
LOXygen...ooveeiiei e, ceeees 18.84
Calorific value determined: h
Calories ............... N P, . . . 5,504
British thermal units 9,907
Calorific value calculated from ultimate
analysis:
[o7:1 () o 1=\: J PRSI PO NPT RPN AP 5,468
British thermal Wnits.eeeu.eeeeeeveeesleveeeeeennnidioeeeeeeadeec o ... 9,842
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Analyses of mine and laboratory car samples of coul—Continued.

North North Pennsyl- | Pennsyl- | Pennsyl-
Dakota Dakota vania vania vania
No. 1. No. 2. No. 1. No. 2. No. 3.
’ Laboratory| Laboratory| Steam Steam |Laboratory
+  |¢arsample.|carsample.| sample sample. |carsample.
Laboratory sample No ................... 1279 b 21 T R PO 1245
Loss of moisture on air-drying ........... 23. 60 2410 |oooiiiiiii e 3.40
Analysis of air-dried sample.
,3 Moisture «..oveniiniia i, 15.42 16.70 |oeeeeenenai]onnneannnnn. 2.08
§ Volatile matter...................... 38.73 7% 11 D 7.27
o Fixed carbon........................ 33.61 b 74.32
& AShe.iiiiiiiii i, 12.24 670 [cenneeiiieeiiaina, 16.33
° { 2.02 0.63 0.77
= 5.22 5.61 2.81
| 52.66 55.16 75.21
=N 0.71 0.91 0.80
Oxygen ...... Ceeeeaeieeaerae 27.16 30,98 4.08
Calorific value determined:
(071103 o 1T 5,034 5,273 | eieiiiiii e, 6,929
British thermal units....... . 9,061 9,491 |..euiiii e, 12,472
Calorific value calculated from ultimate
analysis: )
CRIOTIES rvrmennneneiinieeaeaannns 4,931 [ 172 S U IR 6,886
British thermal units................. 8,876 9,128 |.._.........|. e 12,395
- Analysis corrected to sample as received. '
Q (Moisture ........covveiiiiaaiaan. 35.38 36.78 1.10 0.59 5.41
E Volatile matter 29,69 28.16 15. 80 16. 61 7.02
% Fixed carbon . 25.68 29,97 75.69 76.76 71.79
& | fAsho e, 9.35 5.09 7.41 6.04 15.78
° Sulphur ...l 1.65 0.48 1.49 0.91 0.74
% | Hydrogen ....o...... SO 6.61 6.93 3.10
8 { carbon 10.23 41.87 72.66
‘B | Nitrogen 0.54 0.69 0.77
LOXygen coouvinniiiiiineninnacanan, 41.72 | 44,94 |oooiiiiiiiifeeeaiii 6.96
Calorific value determined: ’
Calories ..... et 3,846 4,002 |eeeeiieee e 6,693
British thermal units 6,923 7,204 12,047
Calorific value calculated from ultimate
analysis:
Calories ...ooiiiiiiieiiieieiiaaaaaan 3,769 3,849 [coeeriiena] e, 6,652
British thermal units 6,784 6,928 |.eueereieiii]iieneaaaa 11,974
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Analyses of mine and laboratory car samples of coal—Continued.

Texas No. 1.

Texas No. 2.

- Mine Mine | Labora- | Mine Mine | Gas-pro-
sample { sample | tory car | sample | sample ducer
B. A. sample. A. . B. sample.
Laboratory sample NO.........c.cevannn. 1195 1196 1456 1241 1243 1597
Loss of moisture on air drying........... 14. 40 16. 30 24,60 5.80 5.90 25,80
Analysis of air-dried sample.
%’ Moisture .....eeceeeiinnnn.. et 21.25 20. 55 13.40 24.48 27.04 10. 66
g | Volatile matter ..................... 43.25 47.20 42,75 38.17 43.76 39.42
'g Fixed carbon .......cocoeeveiinnn.o. 22,85 19.41 29.00 28.94 20.17 40.11
& AShe . e 12.65 12,84 14.85 8.41 9.03 9.81
° Sulphur.....c.oooomviiiiiiiiinanan. 0.65 0.67 1.04 0.53 0.61 0.71
S |Hydrogen ......cooeeiiieiiiieiiei i e 557 [oenenanns L, 5.28
Sdcarbon ..o 52.06 |...oeone. et 57.31
B | NItrogen ....coeiiestieneennnnenrenesforneaneneaane, 0.95 | ooennnn. Lo, 1.06
OXYEED «.ooeeveeveeaeeeeeanns oo N C 25,53 e s 25.83
Calorific value determined:
Calories............. U ST 4,741 5,199 4,716 [oeennnns 5, 502
British thermal units ................0.......... 8,534 9,358 8,489 |...ooionnn 9,904
Calorific value calculated from ultimate
analysis: .
[07:310) S 1Y SN ISR RSP 5,046 | ooeeiiii i 5,352
British thermal units ...........ooooufoeeo o loeee . 9,083 |oeeicineieaiannans 9, 634
Analysis corrected to sample as received.
2 [(Moisture ......oooiiiieiaa... P 32,58 33.50 34.70 33.71
& | Volatile matter...................... 3.02|  30.50 | 32,93 29.95
% | Fixed carbon..o.eee.eeeneeeenan.n 19.56 16.25 | © 21.87 29.76 -
pe.‘ Ash........ 10.84 10.75 11.20 7.28
° Sulphur ... 0.56 0. 56 0.79 0.53
‘@ |Hydrogen ......ooieiioiiiiiiiiieniiiiiii e 6.93 6.79
Bdcarbon ...l o s 42.52
5 [ Nitrogen ..oeeeeveeiiiiiiiiiiiiiie i 0.72 I... 0.79
[0:4°:(-) « KR PO PR 41.11 42.09
Calorifie value determined:
CRIOTIES .. e vveeeenrneererersnranannsfonaeannes 3,968 3,920 4,082
British thermal UNits -« euneeeneneens|oenenenn.. 7,142 | 7,056 7,348
Calorific value calculated from ultimate
analysis:
[07:3 03 & - DI P PP R {1 3 P 3,975
British thermal units............coo oo, 6,849 | ooiiiii]ieiainann 7,155
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Analyses of mine and laboratory car samples of coal—Continued.
West Virginia No. 1. West Virginia No. 2,
Mine Mine | Labora- | Mine Mine | Labora-
sample | sample | tory car | sample | sample | tory car
B. A. sample. B. Al sample.
Laboratory sample No........ e eieaeannen 1088 1089 1213 1103 1104 1308
Loss of moisture on air drying........... 0.40 0.40 0.40 0.90 0.80 0.50
Analysis of air-dried sample.

% Molsture «...iveeieiiiiiiarannnnaan 1.00 0.95 1.35 1.09 1,08 1.46

g Volatile matter........cccoveeeinnan 36. 80 37.50 36.92 40.91 40.62 40.14

g Fixed carbon.c.ocoivuiieniinaiianan. 55,50 55.10 55.36 48.84 50.18 50.50

A (ASh e 6.70 6.45 6.37 9.16 8.17 7.90

Sulphur.......ooioiiiiiiiiiiiian.. 1.60 1.32 0.90 4.24 3.78 3.50

B | EYArOBEN. eeeeeeeeeereeeeeeeeeee e B.26 | eeeeeeeeeeeenns 5.00

B carbon.....oooiiiiiii e e 830 ||, 74,44

5 [ Nitrogen.........cooceiieiiiiieanan. 165 [eeveeneenafomaanennns 1.87
(1) 47:4:) ) DU (N B O, FURTRI 7.7

Calorific value determined:

Calories...ovveerreniaiiaieiieninnnes 7,845 |ivennnnns 7,869 7,649 [ceennnnnn. 7,700
British thermal units................ 14,121 |.oooooil 14,164 13,588 |..ueennn 13, 860

Calorific value calculated from ultimate ’

. analysis: .
[S1:015) o 11 AU FPSERRIN FPUPN 7,832 [eviineen]eeeninnnns 7,617
British thermal units ..........cocvus|ioeeeeneiafeneaninan. 14,098 |.onneeisfienennnnnn 18,581

Analystis corrected to sumple as received.

% Moisture ....ocovviiiiiiiiiiiiaiiiae, 1.75 1.98 1.87 1.95

E Volatile matter .............. 36,77 40.54 - 40.30 39.94

B Fixed carbon ................ 65.14 48.40 49,73 50.25

& {Ash .................... 6.34 9.08 8.10 7.86

° Sulphur . 0.90 4.20 3.75 3.48

= | Hydrogen. 5.28 |oeeeeeiifeieiiiaa. 5.13

B carbon......... 7800 |.veoeiee e 74,07

5 | Nitrogen....... e I 0" N OO s 1.36
(03 4°7:0: | WU RO AN /S T T D 8,10

Calorific value determined: .
Calories..ooueriiieniinnaa.s e 7,813 [vevvinnnas 7,837 7,481 [..oeen. 7,661
British thermal units................ 14,068 |oeeunnnnnn 14,107 18,466 |.....on... 13,790

Calorific value calculated from ultimate ’

analysis: )
Calories.......ooeiiinniiiiiiiiii oo 7,800 |.eenenenifiaenaaaas 7,480
British thermal units........ocoeeio|iveeenne]ieecannns 14,040 |.oeeceeee]iannnannns 13,464
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Analyses of mine and laboratory car samples of coal—Continued.

West Virginia No. 3.

West Virginia No. 4.

Mine | Labora- | Mine Mine | Labora-
sample | tory car | sample | sample | tory car
A. sample. B. A. sample.
Laboratory sample No._................. 1109 1252 1116 1117 1262
Loss of moistureon air drying........... 0.80 1.30 1.10 1.20 0.50
Analysis of air-dryed sample.
] Moisture ..o veonviiiiiiaaiaaan. 1.42 1.00 1.17 1.07 0.98
2 | Volatile matter .c....cccoeevennnne. 29.68 80.25 29.03 28,88 28.72
s Fixed carbon ...........ccociiiaanen 60.51 58.38 61,97 61.37 61.87
g {Ash ................................ 8.39| 1037 7.83| 8.8 8.43
Sulphur.......o.oo.oooiiiiiiiian 0.81 1.07 0.86 1.28 0.90
‘3 Hydrogen.......cooeeeeienreeieaeecea]oennneaaa)ecnananns [ 1) B P s 4.85
Blcarbon. ..ol F (ST O I 78.21
5[ Nitrogen ... e e ) Y I P 1.50
[05.9°7:45) 1 BN PRI RS [0 1N PO 6.11
Calorific value determined:
CaloTieS eueeenerannineaareacnnnnneee] 1,863 foeen..... 7,631 7,868 |oveennnnnn 7,855
British thermal units.......... SRR B £ W 1 Y R, 13,736 14,158 [........nn 14,139
Calorific value calculated from ultimate
analysis:
CAlOTIES «eueneeenenvaneaannenrarnnenc|eaenananna]ireennnnns 7,605 |oeeeii]eeenenns 7,750
British thermal unitS....ccooeveeveeee]onaneie]ivnaennaas 18,689 [ocveinarifinnennnnan 13,950
Analysis corrected to sample as recetved.
@ (Moisture.........o.eunnis eenans 2,21  2.29 2.26 2.26 1.48
& | Volatile matter ...................... 20.44| 20.86| 28.71| 28.58]  28.58
‘g Fixed carbon ......... 60.03 57.62 61.29 60. 63 61.55
;: Ash ool 10.23 8.39
Sulphur............. 1.06 0.90
2 |Hydrogen........... 4.99 4.89
H{carbor............ 75.13 77.82
g Nitrogen.......... 1.42 |... 1.48
(05:4°7:(5) | W 7.17 6.52
Caloric value determined:
CRIOTIES - .- oo oo X TN O 7,582 | T el 7,816
British thermal units................| 13,941 [.......... 13,558 138,999 |....... . 14,069
Calorific value calculated from ultimate
analysis:
[0:10) o 1= IS RSP RPN R T P S, 7,711
British thermal units......ccooeeiviiereeaeaifinnaninnan 13,511 [eoeienniilonaiaaaan, 13, 880
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Analyses of mine and laboratory car samples of coal—Continued.
West Virginia No. 5. West Virginia No. 6.
Mine | Mine | Labora- [ Mine Mine | Labora-
sample | sample | tory car | sample | sample | tory car
A, B. sample. B. A, | sample.
Laboratory sample NO..........coeeunnn. 1144 1147 1297 1176 1176 1390
Loss of moisture on air drying........... 1.80 2.30 0.80 1.50 1.60 0.90
Analysis of air-dried sample.
‘3 MOIStUTC e veeriiieeiiiiciiiaaennes 1.04 0.80 0.65 0.80 0.61 0.64
5 Volatilematter .........o..ooeeaanann 30.16 29.45 29.20 23.00 23.04 21.74
<3 Fixed carbon ........o..oooiiiiiann.. 58.16 59.24 59,97 70.23 72.85 72.53
K| (Ash......... s 10.64 10.51 10.18 5.97 3,60 5.09
{Sulphur.,- ....................... .. 102 1.16 0.99 0.74 0.76 0.66 -
£ | Hydrogen.......... S IO A T PN IO 4.70
E [07:5 4 o) « H ) PO 76.86 [veeeieneneiianins 83.62
5 JUSUA (1120 | TP FORPPORY STy 148 |..ceennd. 1.70
[0).47:4:) 1 (PP U PO (3571 S PO P, 4.23
Calorific value determined:
CRIOTIES .. eneeeeeeneeeeaeeeaenanns 7,628 |.oooiiennt 7,682 |.......... 8,413 8,301
British thermal units 13,721 |o.oooeen. 13,828 [.......... 15,143 14,942
Calorific value calculated from ultimate
analysis:
[0 103 & 1T PO NP NP 7,672 8,208
British thermal units............... X POV IS, 13, 630 14,774
Analysis corrected to sample as received.
2 MOISEUTE - oo eeeeeeseeeeeannnes S 3.08 1.45 2.29 2.10 1.53
g | Volatilematter...................... 29. 62 28.77 28.97 22.66 22,67 21.54
% | Fixed carbon «.......lieeeeeieeea.. 57.11 57.88 59.48 69.18 71.68 71.88
E {Ash ................................ 10.45| 1027 | 10.10 5.88 3.55 5.06
Sulphur................. P 1.00 113 0.98 0.73. 0.76 0.65
Hydrogen......... S PR P, L3 20 PR PR 4.76
RALO7:0 J 103 ¢ PR PO (S £ M5 T PR PO 82.87
Nitrogen'....o.ooooooiiiiiii e e | I ¥ P (R 1.68 |
[63:9°7-{:) | IR PP RO (8- 1 J P J, 4.99
Calorific value determined:
(0711} < U s 7,486 [.......... 7,621 |..ennnnn. 8,278 8,226
British thermal units................ 13,475 [ceeennneen 13,718 |.eeieennn. 14,900 14,807
Calorific value calculated from ultimate
analysis:
07110} 4 (-1 F RPN RN IR PSRN (N2 B OO PPN 8,134
British thermal units........coooiiifoiiiiieens]oonnnana, 13,520 | vveeennnifennnennnn 14,641
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" Analyses of mine and laboratory car samples of coal—Continued.

West Virginia No. 7.

‘West Virginia No. 8.

Mine Mine | Labora- Mine Mine | Labora-
sample | sample | tory car | sample | sample | tory car
B. A. sample. A, B. sample.
Laboratory sample No......... [ 1197 1198 1595 1257 1268 1516
Loss of moisture on air drying........... 1.70 1.50 3.20 0.60 0.60 2.60
Analysis of air-dried sample. .
% Moisture............ PO 0.80 0,63 0.76 131 1.25 1.60
g Volatile matter ..........ocooevennann 21. 66 22,07 20.54 33.54 33.20 32,12
g Fixed carbon ..........o..ocooo.iie 73.33 73.70 73.61 60. 25 58.75 58.92
& Ash oo 4.22 3.60 5.09 4.90 6.80 7.36
{Su]phur ............................ 1.10 0.91 1.20 0.64 0.89 0.92
% Hydrogen. . .....coeeeerenieaeneec]venenaeed]oveannnnns L% . 30 PO P 5.16
,.g Carbon.........ooeiieen. S B 82.41 |..ciiiaal|. 78.75
g Nitrogen 1.05 1.38
Oxygen 5.87. 6.43
Calorific value determined:
Calories.....c......... R PR 8,412 8,254 8,077 |.cceetnnt. 7,863
British thermal units............... foeeeann.. 15,142 | 14,851 14,639 f.eieennnns 14,153
Calorific value calculated from ultimate
analysis:
[07:3 0+ o 1= R PR (RS " V7N IR S 7,884
British thermal units...........coooo|oiiiiiiii]oiannne 14,296 [.eeeioii]ianaannns 14,091
Analysis corrected to sample as received.
% MoiSture .....o.oeeeiiinninnnna: 2.48 2,12 3.94 1.90 1,84 4.16
g | Volatile matter 21,28 21.74 19.88 33.34 33.00 31.28
E Fixed carbon .............. et 72.09 72.59 71.25 59.89 58.40 57.39
& {Ash ................................ 4.15 3.55 4.93 4.87 6.76 7.17
° Sulphur.......oeeiiiiniiiiiiiian.. 1.08 0.90 1.16 0.64 0.89 0.90°
B | Hydrogen........oooiiiiiiiiiiiii i e 4.60 |.coeeeein]anaaaaan 5.32
Blcarbon......ooooiiii 7978 | i 76.70
S I Nitrogen ....oooiiieieniiienennienec oot b 1) O N 1.34
05 4'7:45) | S IESTTTTTTS PO 862 [ceeeeinini]iiiannnnns 8.57
Calorific value determined: ’
CRlOTES . ..o e, 8,286 7,990 8,029 |.......... 7,659
British thermal units ........ ... . |..c..oe. 14,915 14,382 14,452 |...oaon..n 13,786
Calorific value calculated from ultimate
analysis: )
Calories 7,679
British thermal units................ 13,822
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Analyses of mine and luboratory car samples of coal—Continued.
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West Virginia No. 9.

West Virginia No. 10.

Mine Mine | Labora- | Mine Mine | Labora-
sample | sample | tory car [ sample | sample | tory car
B. A. sample. B. A. sample,
Laboratory sample No.........ccceuenen. 1208 1209 1561 1240 1244 147
Loss of moisture on air drying........... 1.00 0.60 3.10 2.40 2.30 1.10
Analysis of air-dried sample.
,3 MOISEUre ...oeeiiiiiiiii i 0.99 1.18 1.01 0.55 0.34 0.65
g | Volatile matter ...................... 34.76 32.72 29.53 18.55 19.96 18.80
'g Fixed carbon ........ooiiiiiiann 60.45 63.14 62.67 77.20 76. 50 75.92
M) fASh L e 3.80 2.96 6.79 4.63
o Sulphur . oo 0.86 0.75 0.80 0.67
% | Hydrogen._.............ooioieeiia. 5.04 4.58
.E Carbon.......o.ooooiiiit 79.85 |. 85.91
5 | Nitrogen 1.63 1.07
()07 e OO AR 6.39 |.eueeeniii]innnnnn 3.4
Calorific value determined: : ’
CRIOTICS +eunlceeneeranannaenneannnnes| 8,271 |iieienaes 7,984 8,495 |.......... 8,439
British thermal units................ 14,888 [.......... 14,370 | 15,291 |.......... 15,190
Calorific value calculated from ultimate
analysis: .
(6011} ¢ (=X J USRI IO IS 7,890 |eeieiiiens]eannnnns 8,391
British thermal units S PR 14,202 |ooiiiiiiideeieiinans 15,104
Analysis corrected to sample as recefved.
8 (Moisture ............ - 1.98 1.77 4.08 2.93 2.63 1.75
& | Volatile matter 84.41| 3258| 28.61] 18.10| 19.50|  18.59
% | Fixed carbon ..............cccounenn. 59.85| 62.76| 60.73| 75.85 | 7474 75.08
& {Ash ................................ 3.76 2.94 6.58 ' 3.62 3.18 4.58
Sulphur.......ooii 0.85 0.74 0.77 0.48 0.57 0.56
9;) HyArogen ......coovemvnenerecanneenalomnaannnafonnianaa. 5.28 oo 4.65
BCarbon.....civiiiiniiii e 76,89 | oo, 84.97
'g Nitrogen..... e 1.58 . 1.06
[051477:7:7 1 NI S SR 8.95 4,18
Calorific value determined:
[0S 103 0 PN 8,188 |..unnnnn. 7,736 8,201 |.......... 3, 346
British thermal units 13,925 | 14,924 [.......... 15,023
Calorific value calculated from ultimate
analysis: .
(6713 13) o (<~ TR PO PRI 7,645 |..oolll e 8,298
British thermal units........oocoii)oeeiiicidoeaiane, 13,761 | oeeeeee]eenan 14, 936
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Analyses.of mine and laboratory car samples of coal—Continued.

West Virginia No. 11.

~ West Virginia No. 12.

Mine Mine | Labora- | Mine Mine | Labora-
sample | sample | tory car| sample | sample | tory car
. B. sample. A. B. sample.
Laboratory sample No.....oocooivninnnen 1234 1235 1472 1238 1242 1364
Loss of moisture on air-drying......... . 1.50 2,60 3.30 1.60 2.90 1.10
Analysis of air-dried sample.
8 (Moisture....... e, 0.72 0.46 0.80 0.32 0.60 0.62
a Volatile matter ...................... 18.56 18.74 16.90 19.68 19.45 18.05
E 7 Fixed carbon 75.40 76.11 70.80 75.54 75.93 74.38
& 11.50 4.46 4,02 6.95
0.53 0.53 0.76 0.69
g 71 O IS 4.36
E 40arbon . cevneneniiiiieieeieneees el 79.12 eerirenenifeenena. 83.63
B Nitrogen .. ..coceeceeieiiiiniiciinniionaanneadoeaaaiaa, B N 1.34
b M T R 3.03
Calorific value determined:
CAlOTI@S . e e e eeeeeeaneeeeaennnn. 8,343 |.......... 7,761 8,427 8,428 8,186
British thermal units................ 15,017 foueennnn. 18,970 | 15,169 | 15,17¢ 14,733
" Calorific value calculated from ultimate :
analysis: .
CRIOTieS . euernennnnens [N TN ST 7,680 [ooeeiieasfeneenannes 8,144
Britishthermal units .......ccocoooi]iiiiiiii]iennennnns 13,736 feeeeinneefoarannnnnn 14,659
Analysis corrected to sample as received.
S (Moisture ...o.oooiiiiiiiiii i 2,21 3.0 4.07 1.92 3.48 1.72
.g Volatile matter ........ocoeevneina. 18.28 18.26 16.34 19.36 18.89 17.85
K Fixed carbon ..............oooeinaan. 74.26 74.12 68.47 74.33 73.73 73.56
E L Ash.... 5.25 4.57 11.12 4.39 3.90 6.87
° Sulphur 0.44 0.50 0.51 0.52 0.73 0. 68
3 I 2R U I 4.43
| { CATDON. -~ eeeeeeiiieeeeeeeeeeie e e T6.51 [oeeneennns|oiaeennnns 82.71
B Nitrogen ......ovoiiiiiiiiininniiaiocaiiie e b1V O O .1.33
(42053 R 3.98
Celorific value determined:
[07:3 003 ¢ (-1 T 8,218 |.......... 7,505 8,292 8,184 8,095
British thermal units....... : .- 14,792 [.......... + 13,509 14, 926 14,731 14,671
Calorific value calculated from ultimat
analysis:
Calories.....c...... PR R N S 73879 |eeei e, 8,054
British thermal units...............oi o, 13,282 |eenviiicnifininanaad]| 14,497
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Analyses of mine and laboratory car samples of coal—Continued.
Wyoming No. 1. * Wyoming No. 2.
Mine- Mine | Labora-| Mine Mine | Gas-pro-
sample | sample | tory car | sample | sample [ ducer
B. A. sample. B. A. sample,
Laboratory sample No.......oooioaaes 1368 1369 1479 1376 1377 1571
Loss of moisture on air drying........... 5.00 4.50 6.00 4.70 3.80 6. 90
Analysis of air-dried sample.
.3 17.89 17.74 17.69 4.. 09 5.64 2.73
g 37.81 38.91 37.96 38.96 37.51 37.61
H . 40.75 38.21 39.56 33,97 35.06 37.40
é { : 3.65 5.14 479 22.98| 21.80 22,26
Sulphur ...coiiiiiiiiiiaea 0.63 0.55 0.63 5.18 4.50 - 417
*3JHydrogen...........,....' ............................... 5.06 [ceneeenens]ieeannann. 4.54 .
8 Jcarbon .oeveiiieiee S ISR B8AL [oeriinea e 56.29
B lNitrogen ................................................ 109 |eeriieteeeeies 0.80
(05 4703 | VSO RS SO R 28.99 [..oeinnifoaiiiiians 12.04
Calorific value determined: ’
[07:010) o 1. 1 Y " 6,728 f.......... 5,753 6,660 {oeeeennnn. 5,768
British thermal units...>............ 10,840 |.......... 10,855 | 10,188 |.......... 10, 364
Calorific value calculated from ultimate
analysis:
Calorles..... eeeeeaaans SN PP PO 5,682 {evueieenccfonannnanas 5,567
British thermal Units ..oe.oeevenenenaoeearnenesforeenenins 10,048 |.oeiiiiifeenniiiat. 10,021
Analysts corrected to sample a8 received.
% (Moisture.........o.oiiiiiiiiiiin.., 22,00 21.44 22.63 8.60 9.23 9,44
g Volatile matter...............co...en 35.92 37.16 35.68 37.15 36.08 35.02
g Fixed carbon........cocveiiiuiieann. 38.71 36.49 37.19 32,37 33.72 34,82
Bl (AShe e 3.87 4.91 4.50 21,90 20,97 20.72
Sulphur ....oooiiiiieiiiiiieniaa., 0.60 0.53 0.59 4.94 4,33 3.91
‘3 HyArogen «...coeeiiieaiiiennnnnanns PO PO (723 N PR PO, 5.00
8 {carbon ...oeneee.. JRRSUS AU USRI BAOL [.veeenanfeeriinns 51.46
B | Nitrogen ........... POUOSUPPRI ISR ISP 102 feeiiana]oeieenae 0.74
[05:9:7:0=) « VRPN PP R k228152 1 DR P 18.17
Calorific value determined:
CAIOTIES . neeneeninnennensenennennnnen 5,442 |eevennn.n. 5,408 5,894 |...... veee 5,361
British thermalunits...............; 9,796 |.......... 9,734 9,709 |...o...... 9, 650
Calorific value calculated from ultimate
analysis: )
Calories..couiiieeiieenneeneenneenena]oveenenen]ioneannnan 5,247 1o i eeeeaaaaan 5,183
British thermal units.........coeiiifieiianni]ennnennnns 9,445 [ eeiiifieaananen 9,329



WASHING TESTS,

By Jounx D. Wick.

INTRODUCTION.

The washery plant was constructed after designs furnished by
Roberts & Shaefer Company, of Chicago. It wasunder the immediate
supervision of the writer, who was assisted by Mr. Edward Moore.
The chemical analyses given in the report were made at the laboratory
of the testing plant under the direction of Prof. N. W. Lord. The
steam tests mentioned were made in the boiler room under the direc-
tion of Prof. L. C. Breckenridge.

Owing to the small appropriation and the great cost of all material .
and labor on the Exposition grounds, the washery plant was made as
small as possible, consisting of four 35-ton storage bins and two bins
of half the size for holding material to be washed. On account of the
small size of the bins holding material to-be washed, it was impossible.
to wash an entire carload of coal in one operation. Washing tests,
therefore, had to be made in lots of 10 tons or less, and for that reason
the best results were not always obtained and not many such tests
were made. The lack of adequate storage facilities and the constant
~ demand upon the conveying apparatus for supplying fuel to the boiler

room, the gas-producer plant, the coke ovens, and the briquetting
“machines made it frequently impossible to weigh carefully the washed
product and the refuse material. Although complete washing tests
were made in only a few instances, considerable coal was washed for
coking, but in small amounts, only sufficient for charging a single oven.
As noted in the general description of the plant (pages 10-13), the-
washing apparatus consisted of a New Century jig and a modified
Stewart jig. The former is desiged for washing very fine material,
whereas the latter will wash coal composed of pieces crushed to a
diameter of 1% inches. The tests made were not sufficiently complete
- to determine the efliciency of these jigs, but considerable difficulty was
experienced with the New Century jig, the material being so fine that
it packed in the bottom of the jig and thus prevented the discharge of
the refuse material. The modified Stewart jig gave very good satis—
faction, and seems very well adapted to most kinds of coal.
60
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SPECIAL TESTS.

Complete washing tests were made upon the samples named below,
and with the results stated.
' ILLINOIS NO. 2.

This sample consisted of a carload of slack from the O’Fallon mine
of the Western Anthracite Coal and Coke Company, near O’Fallon,
IIl. The coal in this district produces considerable slack, which finds
a fairly ready market in St. Louis, but the price received is hardly
sufficient to pay for transportation. Washing has been introduced at
a number of plants to improve the quality of the slack, with very
promising results, and this test was made with the object of showing
what improvement could he effected in this particular part of the dis-
trict. The slack washed consisted of 27,280 pounds, which was care-
fully sampled before and after washing. '

This coal was washed in the modlhed Stewart jig. The weight of
the washed coal was not ascertained, but the refuse weighed 3,520

- pounds.

The first column of the appended table shows the composmon of the
raw coal as far as its content of moisture, ash, and sulphur is con-
cerned. The second column gives the same data for the Washod coal
.and the third column for the refuse. :

Analyses of Illinois No. 2 coal and refuse, showing effect of washing.

Raw coal. |Washedcoal.| Refuse.

MOISEUTe - - - o oo e S 12.03.| 19.07 15.99

Ash._.'.....--......-f...............-.--.-..,.. 22. 44 ©9.42 53.08
Sulphur ......... e eeemeeateeeceneeaaaaa- o 4.00 3.35 9.06
Weight, in pounds. ...l SRR 27,280 }........s. 3,520

A comparison of these figures shows that the percentage of ash was
reduced from 22.44 to about 9.42 by washing, but the greater amount
of moisture in the washed coal sample makes direct comparison impos-
sible. If the analysis of the washed coal had been determined on the
same basis as that of the raw coal, the percentage of ash in the latter
would be about 10 per cent. This shows a reduction of fully 12 per
cent in ash as a result of washing a small lot through the Stewart
jig, but washing on a commercial scale might improve this result
considerably.

The sulphur shows a slight reduction, about one-half of 1 per cent.
It would seem from these figures either that the major portion of the
sulphur is so intimately combined with the coal as to be inseparable
from it, or that the sulphur is present in thin flakes which pass over
. with the coal.
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The next important item in successful washing is the determination
of the amount of coal retained in the refuse or, in other words,
wasted. From the composition of the refuse and its weight the amount
of coal in the refuse is about 1,000 pounds, or about 34 per cent of the
original charge, or about 5% per cent of the coal in the original charge.

The effect of washing in improving the quality of this coal is shown
by steam tests Nos. 18 and 19. Test No. 18 was made on lump coal
from this mine, and test No. 19 was made on the washed slack:from
the same mine. :

The following brief results of these tests are given:

Steam tests of lump and washed coal (Illinois No. 2).

Dry coal Equiva-
lent evap-| Dry coal
| | mome | DRSS MR DY ey con,
v . |power e- '0Im an . cate -
Coal tested ”;’glln%%n veloped rfgggglfr_ at 212° F.|  horse- calolz‘?ge
* | by boiler. gface, Der [Per pound|  power ke

of dry our.

hour. coal.

. Pounds. | Pounds. | Pounds. | Pounds. |« Pounds. | Pounds.
Lumpeoal.... .............f 11,124 | 211.4 | 24.90 7.21| 3.92 4.85
Washed slack............... 10,096 | 210.2 | 22.36 8.00 3.54 4.38

A small amount of this coal was also washed for coking purposes,
and the improvement may be noted by comparing the results obtained
from this charge with those obtained from a charge of Illinois No. 1,
which consists of lump coal from the same mine. This test was made .
on a charge of 9,000 pounds of unwashed coal, which was burned for
43 hours. It produced some small pieces of coke mixed with charred
coal and ash. This coal contained 15.95 per cent of ash, and probably
for this reason failed to coke.

The second test was made on Illinois No. 2 washed. - The amount of
coal charged was 9,000 pounds, which, after burning 64 hours, yielded
3,389 pounds of mixed hard and soft coke and 352 pounds of breeze
and ash. ‘ '

From this report it is obvious that the raw lump coal did not coke,
but the washed slack produced coke of fair quality, although the
percentage of the yield is so small that it probably would not be com-
mercially successtul.

The improvement by washing is also shown by the chemical analyses
of the coal before and after washing, as follows:
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Analyses showing effect of washing Illinois No. 2 coal.

Raw c9n]. va‘;’fgggl%?l
7 ) 22,4 9.19
Sulphur ..o e 4. 00 3.03

INDIANA NO. 1.

+ This was a sample of run-of-mine coal from mine of the J. Woolley
Coal Company, located at Mildred, Sullivan County, Ind. No wash-
ing is now done in this district, but the coal contains considerable
impurity, and the operators are very desirous of obtaining information "
concerning the effectiveness of washing operations.

The charge, consisting of 15,250 pounds of run-of-mine coal, was
passed through rolls having an aperture of 1} inches, and then washed
through the modified Stewart jig. * ,

After the coal was crushed it was sampled and analyzed, giving the '
figures shown in the column marked ‘‘ Raw coal ” in the accompanying
table. After washing it was again sampled and analyzed, and the
results are given in the second column of the table. The refuse was.
also sampled and analyzed, with the results shown in the third column.

Analyses of Indiana No. 1 coal and refuse, showing effect of washing.

Raw coal. |Washed coal.] Refuse.
MOISEUTe -« neemeeeeeens S 1140 | 16.72 14. 85
ASD Lol e 13.40 7.16 3171
SUIPBUL - oo e e 2,50 2.23 5.68
Weight, in pounds - - - -« oeeenmeeaae e, 15,250 | 12,620 3,485
Coal, POUNAS. -« o oo 11,468 | 9,600 1,860

The results of this test are not so satisfactory as that of Illinois No.
2, but it is probable that equally good results could be obtained by
further trials. )

The test of Indiana No. 1 is satisfactory as far as the reduction of
the impurities is concerned, but it is not satisfactory when it is con-
sidered that about 1,860 pounds of coal (exclusive of moisture and ash)
passed over with the refuse matter. This is probably too great a loss
for commercial success, but, as noted above, there is every reason to
believe that washing could be done that would result in a much cleaner
coal and at the same time lose but little coal with the refuse material.

A steam test was made of this coal after washing, but no test was
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made on the raw coal, so it is impossible to say how great the improve-
ment was except from the chemical analyses. The. steam test on the
washed coal is given in test No. 68, page 81.

A washing test was also made on about 44 tons of this coal for coking
purposes. No test was made in the coke ovens of the raw coal, hence.
the coke produced can not be compared, but the chemical analyses
show the improvement eﬁected as follows:

Analyses of Indiana No. 1 coal, showing cﬁect of washing.

Raw cou. | e con

AN
CASD e amnaan . 13.40 7. 04
SUlPhUT oo oo e, 2.50 2.03

MISSOURI NO. 3.

" This sample consisted of a carload of slack from the Mendota Coal
and Mining Company, operating at Mendota, Putnam County, Mo.
. Like most of the coals from northern Missouri and southern Iowa, this
coal contains a heavy percentage of impurities, and the operators are
very desirous of improving their product. It was for this reason that
the above test was undertaken, as the results of this test will doubtless
apply to the entire field in Putnam County, Mo and Appanoose
County, Iowa.

The sample, consisting of 14,000 pounds of slack, was passed thlouvh
rolls having an aperture of 1} inches and then washed through the
modified Stewart jig. After the coal was crushed it was sampled and
analyzed, giving the figures shown in the column marked ‘‘ Raw coal”
in the accompanying table. After washing it was again sampled and
analyzed, with the results given in the second column of the table.
The refuse was also sampled and analyzed with the results shown in
the third column.

Analyses of Missouri No. 8 coal and refuse, showing effect of washing.

Raw coal. [Washedcoal.| Refuse.
MOISEUTE - nooeeememeeeeeeeeeamaaens e 14.37|  23.90|  23.38
. )« 28.39 7.59 36. 70
Sulphur . e .- 4.30 2.89 3.94
Weight, inpounds......... .. .. .. ... . .... © 14,000 j........ .. 4; 931
Calculated weight of coal, in pound ............... 8,013 6,045 1,968

The refuse weighed 4,981 pounds. It appears from the chemiéal
analysis that the raw coal contained 8,013 pounds of coal exclusive of
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moisture and ash, and the refuse 1,968 pounds. The washed coal,
therefore, must-have been the difference, or 6,045 pounds.

The results given above show great improvement. The slack was
extremely dirty, as the analysis shows. Washing reduced the ash
from 28.39 per cent in the raw coal to 7.59 per cent in the washed
coal. The sulphur was likewise reduced from 4.30 to 2.89 per cent.
On the whole the reduction in the impurities is highly satisfactory,
but the amount of coal lost in the operation (1,968 pounds) is too great
for economical work. . It is possible that better results might have .
been obtained if the tests had been continued, but enough has been
done to show that great improvement may be made in the quality of
the slack coal in this field by washing.

The improvement in washing this slack was still further tested by
_ steam tests made on the raw coal and also on the washed product.

“Steam tests showing effect of washing Missouri No. 8 coal.

. ) Equiva-
Dry coal |lent evap-| Dry coal, | Dry coal,
. Total Horse- burned [ oration | perindi-| per elec-
Coal tested. coal con- | POWer de-| per sq. ft. | from and | cated trical
g sumed veloped | of grate |at212°F.,; horse- horse-
* | by boiler.| surface, [per pound| power ower
per hour.| of dry our. our,
coal.
Pounds. Pounds. | Pounds. | Pounds. |. Pounds.
Raw slack ceaceeaonenano .. 10,828 | 149.5 | 21.85 5. 82 4,86 6. 00
Washed slack. .............. 11,044 | 189.7 | 21.72 7.43 | 38.81 4.70

A washing test was also made of about 64 tons of this coal for cok-
ing purposes. No trial was made of the raw coal in the oven, so it is
impossible to make a direct comparison of the coke, but the chemical
analyses give some idea of the improvement produced.

Analyses showing effect of washing Missouri No. 8 coal.

Washed coal

Raw coal. | s/ oking.
7. Y] R 28. 39 7.24
Salphur i 4.30 2.74

GENERAL TESTS.

In addition to the above-mentioned special tests, a great many
charges of coal for the coke ovens were washed, and generally with
fairly satisfactory results, considering the small amount of coal in
each charge.

Bull. 261—05—5
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As previously stated, the congested condition of the conveying
apparatus prevented the weighing of any of these small charges after
washing, but some idea of the effects of washing may be gained by
comparing the chemical analyses made before and after washing and
by noting the character of coke produced when tests were made on
washed and unwashed material.. :

Alabama No. 1.—Lump coal from mine No. 8, Ivy Coal and Iron
Company, Horse Creek, Ala. .

Coking tests were made of both washed and unwashed coal from.
this mine. The first charge of unwashed coal consisted of 8,000
pounds. Although the coking process was continued for 88 hours,.
the coke was very light and spongy and high in ash. Washing
reduced the percentage of impurities but slightly, though it is believed
that with more thorough washing a coke of good quality might be
obtained.

Analyses showing effect of washing Alabama No. 1 coal.

Raw cou,‘l. %ﬁsgggiﬁgl
A e e o e 13.88 11.06
Sulphur - i .76 .89

Arkansas No. 6.—Slack coal from mine No. 18, Western Coal and
Mining Company, Jenny Lind, Ark.

About 5 tons of this coal were washed for coking purposes. No
* coke was produced, but the chemical analyses show improvement.

Analyses showing effect of washing Askansas No. 6 coal.

Raw coal. \?:f.rs]éggigogc}l
Ash... .. ... R -+ 13.81 6.22
Sulphur .. iiaiaaaaes 1.26 1.22

Illinois No. 3—Run-of-mine coal from mine No. 3, Southern Illinois
Coal Mining and Washing Company, Marion, Ill

Two coking tests were made of this coal, one of raw coal and the
other washed for the purpose. These tests permit direct comparison,
and the effect of washing is plainly apparent. The unwashed charge
of 9,000 pounds was tested for 43 hours. The coal lay dead in the
oven, burning on top, but did not coke. In the second test the charge
(washed) consisted of 13,000 pounds and was burned 90 hours, yield-
ing 6,378 pounds of coke, which was very brittle and which broke
- up in handhng into fine-fingered pieces. ,
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~ The chemical composition of the two grades of coal is shown below:

Analyses showing effect of washing Illinois No. 8 coul.

Raw coal for| Washed conl
coking. for coking.

2 PO .- 10. 59 5. 86
UL o3 110 SO 1.45 1.41

- [tlinois No. 5.—No. 5 washed slack from mine No. 1, Donk Brothers
Coal and Coke Company, Collinsville, Ill.
The slack at this plant is washed and divided into five grades, and
the sample consisted of No. 5, or the finest grade produced. The
particles of coal were all less than one-fourth inch in diameter. The

~coal was washed at the mine, but owing to the overcrowded condition

of the washery this grade of coal carried a considerable amount of
impurities, mainly as a clay coating on the particles of coal. As the
coal did not coke in the condition received, a charge consisting of about
6 tons was rewashed in the New Century jig. The coal was extremely
wet when charged, chilling the oven, and no coke was produced.
Although the coking test was not successful, the rewashing showed a
distinct gain in the quality of the coal, but considerable coal was lost

‘in the operation. Chemical analyses show the following results:

Analyses showing effect of washing Illinois No. 5 coal.

Second s
First ch Third ch
: fsus‘ine%r.ge ngg %ée lxas%e?{ge
Ash .. Ty 17.56 9.18 _ 18.16
Sulphur ..ot 3.25 2.71. 3.44

Indian Territory No 2.—Run-of-mine coal from mine No. 8, Rock
Island Coal Company, Hartshorne, Ind. T.

Tests were made on this coal in the raw state and also after wash-
ing. The unwashed charge (9,000 pounds) was burned for 66 hours,
and yielded 5,725 pounds of coke and 580 pounds of breeze and ash.
The coke was very soft, shattered, and brittle. The washed charge
was burned for 65 hours, producing a coke which had a fairly good
ring. It showed considerable improvement in appearance over the
coke made from unwashed coal. The change in the impurities is
shown by the following analyses. '
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Analyses showing effect of washing Indian Territory No. 2 coal.

“Coal. " Coke. .
Raw. W“Sl.'ed' Frgg;lx:aw was%gc)intlzoaL
Ash oo 9. 99 6.33 1 14 43 11.12
Sulphur.. ...l 1.47 1.43 1.50 1.75

Indean Territory No 3.—Run-of-mine coal from mine No. 1, D.
Edwards & Sons, Edwards, Ind. T.

Coking tests were made on this coal in both the raw and the washed
condition, but the washing does not appear to have been successful
in reducing materially either the sulphur or the ash. No coke was
made from either charge. The amount of impurities is shown in the

following table:

Analyses showing effect of washing Indian Territory No. 8 coal.

Raw coal |Washed coal
for coking. | for coking.

Ash.oooooooiiii. S S 9.75 7.49
SUIPBUL - oo 3.16 3.20

Indian Territory No 6.—Slack and pea coal from mine No.‘7,
Western Coal and Mining Company, Lehigh, Ind. T.

About 5 tons of this slack were washed for a coking test, but with-
out satisfactory results so far as the production of coke is concerned.
The improvement effected by washing is shown in the following
analyses:

Analyses showing effect of washing Indian Territory No. 5 coal.

Oar sumple, | fasTied con
Ash ..ol U 25. 05 8.14
Sulphur ...l e 3.95 2.90

Iowa No. 1.—Lump and fine coal from mine No. 2, Anchor Coal
Company, Laddsdale, Towa.

About 5 tons of this coal were washed for a coking test, but the coal
was not tried in a raw condition, and consequently the coking test
affords no clue to the improvement made by washing. The change is
shown by the chemical analyses.
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Analyses showing effect of washing Iowa No. 1 coal.-

Washed coal

Car sampld. for coking

AN e iiiiiiiaaas 16.0 10.25
Sulphur ... ... e, 5.03 4,61

lowa No. 2.—Run-of-mine coal from mine No. 6, Mammoth Vein
Coal Company, Hamilton, Iowa. :

About 5% tons of coal were washed for a coking test. The reduc-
tion of impurities effected by washing was not great, as shown by the
following analyses: -

Analyses showing effect of washing Towa No. 2 codl.

Car sample. \}g‘fgggﬁ%"j}

ASD L 15.22 | 10.28
Sulphiur e ' 4,66 3.93
lowa No. 3.—Lump coal from mine No. 4, Gibson Coal Mining

Company, Altoona, lowa.

About 4% tons of this coal were washed for a coking test. The
1mp1 ovement in the quality of the coal effected by washing is shown
in the following analyses:

Analyses showing effect of washing Towa No. 8 coal.

Car sample. VfV&s}égﬁi‘]}:’gﬂ:‘
ASI e e el 1401 8.03
Sulphur - iiiiaiaaas 6.15 - 4.55

lowa No. j.—Lump coal from mine No. 3, Centerville Block Coal
Company, Centerville, Iowa.

A charge consisting of about 4% tons of this coal was washed for
coking purposes. The results were not so satisfactory as those
obtained on other samples from this State. The analyses are given -
below: - '
Analyses showing effect of washing Towa No. 4 coal.

Washed coal

Car sample. | 5o/ ooking.

Ash e 10.96 7.14
Sulphur .. 4.26 3.59
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lowa No. 5.—Run-of-mine coal from mine No. 1, Inland Fuel Com-
pany, Chariton, Iowa.

A charge cons:stmg of nearly 5 tons of this coal was washed for a
coking test, but the coal did not coke, although the washing was fairly
successful in reducing the impurities, as shown by the following
analyses:

Analyses showing qﬁ'ect of washing Iowa No. 5 coal.

1
Car sample. ‘Zﬁsggﬁl%?

ASD o e '12.63 7.93
Sulphur « . il 3.19 2.28
Kentucky No. 3.—Run-of-mine coal from Barnsley mine, St. Ber-

nard Mining Company, Earlington, Ky.

A charge of about 53 tons of this coal was washed for coking pur-
poses. It produced a coke of fair quality, although little reduction
was made in the impurities by washing. The analyses are as follows:

Analyses showing effect of washing Kentucky No. 8 coal.

Washed coal
Car sample. for coking.

Ash oo ... e e eeeaieeeneeaeaeaanas 10. 06 7.40
Sulphur - . e 3.52 2.51

Kentucky No. }.—Run-of-mine coal from Wheatm oft Coal and Min-

ing Company, Wheatcroft, Ky.

A charge of about 5% tons of this coal was washed for a coking test.
Washing was very much more successful in this case than in that of the
other coal from Kentucky. The change isshown in the following table:

Analyses showing effect of washing Kentucky No. 4 coal.

Car sample’ Vg&sggﬂi%?l
A L. 14.18 ©6.05
o 3 o 4.54 2.74

Missoury No. 2.—Run-of-mine coal from mine No. 8, Northwestern
Coal and Mining Company, Bevier, Mo. .

A charge of about 64 tons of this coal was washed for a coking test,
with the following result:
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. Analyses showing effect of washing Missouri No. 2 coal.

Washed coal

Car sample. for coking.

Ash ... ... .. ... e e eteeeeeceemaeeaeaaaaan PR 16. 86 7.76
Sulphur - oo - 5.16 3.24

West Virginia No. 2.—Run-of-mine coal from Pitcairn mine, Pit-
cairn Coal Company, Clarksburg, W. Va.

Two coking tests were made on this sample, one of raw coal and one of
washbed coal.. This affords an additional means of judging of the effect-
iveness of washing, for the coke shows improvement in the second
(washed coal) test, which can be accounted for only by better quality
of coal. The following table shows the results:

Analyses showing the effect of washing West Virginia No. 2 coal.

Coal. Coke.
Raw. Washed. Frg(l)%ll:a‘v W&Sgé%lgoiﬂ.
ASD o s 8.22 7.05|  14.95 11.40
COKE e S 3.38 2.84 3. 40 2.24

- West Virginia No. 3.—Run-of-mine coal from West Virginia Coal

Company, Richard, W. Va. ‘

This coal was tested in the coke ovens in both the raw and the
‘washed condition, and a comparison of results shows that washing as
donein this test had little effect. The charge that was washed weighed
about 74 tons. ‘ '

Analyses showing effect of wasliing West Virginia No. 8 coal.

Coal. . Coke.
- P F
Raw. Washed. r%g;]r.a.w Washégnéoal.
Ash .o il 976 9.0i 18.18 14. 27
Sulphur. . ool .99 1.18 | . .93 1.19

West Virginia No. 4.—Run-of-mine coal from West Virginia Coal
Company, Bretz, W. Va.

Two coking tests were made of this coal, one in the raw and oune in
a washed condition. The charge that was washed weighed about 5
tons. The results of these tests, as shown by the analyses of the coal
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and the coke, are not in harmony, so it is dlfﬁcult to determine the
effect of washing. -
The analyses are as follows:

» Analysesvshowing effect of washing West Virginia No. 4 coal. s
Coal. Coke. |
R”‘W‘ Washed. . Fr%g:liaw ‘vasgzglgoal.
Ash ool 8.39 7.53 11.85 13.23
Sulphur. .o ool .86 .74 .82 .69

The change in the amount of impurities is so slight that the irregu-
larities of sampling are probably responsible for the difference in the
figures. .

West Virginia No. 5.—Lump and nut coal from mine of Davis Col-
liery Company, Coalton, W. Va.

Three coking tests were made of this coal to determine the possi-
bility of reducing the ash to within the limit of coke for blast furnace
use. The first charge consisted of about 64 tons of raw coal; the
second charge contained about 7 tons of coal crushed in rolls to 1%
inches in size and then washed; the third charge contained about 5%
tons of coal, which was pulverized in the Williams mill and washed in
the New Century jig. The results of washing are shown by the fol-
lowing analyses:

Analyses showing effect of washing West Virginia No. 5 coal.

Coal. Coke.
Raw. | Washed. | Palveried | Fromuw | Riom o |verisedina
Ash.o.. ... ........ 10.73 10. 28 8.19 19.14 14. 81 15.98 .
Sulphur....... ... .90 .91 .79 77 .83 .82

West Virginia No.

Carbon Coal Company (Limited), Powellton, W. Va.
This coal was tested in the coke ovens in both the raw and the
The charge of raw coal contained about 43 tons

washed condition.
and of washed coal about 6 tons.
showed much improvement over that from the unwashed coal.

~change in composition is shown by the following analyses:

9.—Run-of-mine coal from Vulean mine, Mount

The coke from the washed coal

The
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Analyses showing effect of washing West Virginia No. 9 coal.

Coul., Coke.
Raw. | Washed. | FTORIOV | He el
Ash Lo, 8.07 4.51 9.15 7.38
SUWIPhUT. oo et ' .83 .90 |. .82 77

West Virginia No. 12.—Run-of-mine coal from mine of the Big
Sandy Coal and Coke Company, Big Sandy, W. Va.
Two coking tests were made of this coal, one of raw coal and one of
* washed coal. The first charge consisted of about 5% tons of coal and
the second charge of about 44 tons. No particular change was noted
_in the coke made from the two grades of coal, but the analyses show
a reduction of ash as follows:

Analyses showing effect of waéhing West Virginia No. 12 coad.

Coal. Coke.
Raw. | Washed, | Frommw | from
ASh o, 6.16 490  9.43|- 7.55
Sulphur............ e, 97 L1l .83 1.01,




STEAM TESTS.

By L. P. BRECKENRIDGE.

INTRODUCTION.

The following is a preliminary report of the steam tests of the coals
burned under the boilers of the United States Geological Survey
coal-testing plant at the Louisiana Purchase Exposition, at St. Louis.

This report consists of (@) a short description of the methods used
in testing and a table giving the important dimensions of the boilers
used; (b) a list of the various coals tested, and (¢) some of the impor-
tant results of the tests.

METHODS OF CONDUCTING TESTS.

The method of testing fuels under boilers has been a subject of dis-
cussion for many years by the members of the American Society of
Mechanical Engineers, and as the result of this discussion a standard
method of conducting tests and of reporting the results has received
the approval of this society. The steam tests of coalat the Geological
Survey testing plant have been conducted and the results reported in
accordance with these methods and forms.

The number of tests made was 78. The duration of each was planned
for ten hours, and was as near this time as the conditions at the close
of a test would permit. An experienced and careful fireman hand-fired
all of the coals tested.

DESCRIPTION OF THE BOILERS.

There were two 210-horsepower Heine safety boilers provided for
these tests. They were exactly similar in" construction and setting.
Each was provided.with its. own stack, 115 feet high and 37 inches in
diameter. Each boiler was fed by its own independent injector, and
no other means of supplylng water to the boilers was provided. The
ends of the blow-off pipes-were visible during all tests.

In the next table the leading proportions of one of the boilers are
given.

74
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The hoilers were cleaned externally after each test. The interior
condition of each hoiler was practically clean during all of the tests.

Leading proportions of Heine water-tube boilers used in coal-testing plant.

'ltgc:.“ Item. R Dimensgions.
1 | Rated capacity of boiler.......ocoooouoioooo.. .. horsepower. . 210
2 | Water-heating surface....................... ... square feet. . 2,031
3 | Superheating surface. .. ... . . ... ...o....... None.
4| Grate ared ...... . oo square feet. 40.6
5| Kindofdraft. ... .. . il Natural.
6 | Heightofsteel stack._ ... . .. . .. . .. ... feet. . 115
7| Area of steel stack ... .ol square feet. . 7.67
8 Numberof tubes. ... ... .o il 116
9 | Outside diameter of tubes ...... ... .. ... ... ... inches. . 3.5

10 | Steam Pressure .......coi.iiiiiiiiiiaiii i pounds. . 85
11 |.Observations taken every 20 minutes.
12 Approximate duration of each trial._.._._......._.... hours. .| 10

DESCRIPTION OF THE STEAM ENGINE AND GENERATOR.

The steam generated by the boilers was largely used by an Allis-
Corliss engine of 250-horsepower capacity, and the power of the engine
was absorbed by a 200-kilowatt direct current, 240-volt Bullock gen-
erator, to which the engine was belted.

The engine was the simple noncondensing type.
22 inches in diameter and the stroke was 42 inches.
about 80 revolutions per minute.

Numerous tests made to determine the steam consumption of the
- engine, as well as the mechanical efficiency of the engine and generator
together, gave the following average results:

The cylinder was
The engine ran

Average results of engine and generator tests.

Number of pounds of steam used per hour per indicated horsepower developed
bytheengine ... ... o oo i
Mechanical efficiency of the engine and generator combined (per cent)

From these figures has been calculated the electrical horsepower
delivered to the switchboard for such tests of the boilers as were not
accompanied by a test of the engine and generator.

COALS TESTED,

On pages 76 to 78 the coals tested are arranged alphabetically
according to the States from which they were obtained. Some of
these coals were washed and some were briquetted. In all tests of
coals other than slack, the coal was first passed through rolls having
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an opening of 1% inches, which crushed it to uniform size. On pages
80 to 83 is a table which gives some of the results of the tests, and in
which the character of the coal used in each b01le1 trial is clearly

indicated.
.List or Coars TESTED. -

Alabama No. 1. First test: Lump and nut coal from mine No. 8 of the Ivy Coal and
Iron Company, Horse Creek, Ala.
Second test: Large briquettes containing-7 per cent of pitch binder. See p. 148.
Alabama No. 2. Lump, nut, and pea coal from mine No. 5 of the Galloway Coal
Company, Carbon Hill, Ala.
Arkansas No. 1. First test: Lump and nut coal from mine No. 3 of the Central Coal
and Coke Company, Huntington, Ark.
Second test: Large briquettes containing 93 per cent of pitch binder. See p. 148.
Arkansas No. 2. First test: Lump coal from mine No. 12 of the Central Coal and
Coke Company, Bonanza, Ark.
Second test: Large briquettes containing 11 per cent of pitch binder. See p. 149.
Arkansas No. 3. First test: Lump and slack coal from mine No. 18 of the Western
Coal and Mining Company, Jenny Lind, Ark.
Second test: Large briquettes containing 8.7 per cent of pitch binder. See p. 149.
Arkansas No. 4. First test: Large briquettes made from slack coal from several
Arkansas mines, furnished by the Western Coal and Mining Company, St.
Louis, Mo. Briquettes contained 6 per cent of pitch binder. See p. 151.
Second test: Small briquettes made with patent binder. See p. 151.
Arkansas No. 5. Lump and slack coal from mine No. 4 of the Western Coal and
Mining Company, Coal Hill, Ark.
Colorado No. 1. Run-of-mine black lignite, from Simpson mine, of the Northern Coal
and Coke Company, Layfayette, Colo.
Illinois No. 1. Lump and nut coal from mine No. 1 of the Western Anthracite Coal
and Coke Company, near O’Fallon, Ill.
Illinois No. 2. Washed slack coal, from same as Illinois No. 1.
Illinois No. 3. Run-of-mine coal from mine No. 3 of the Southern Illinois Coal
Mining and Washing Company, near Marion, Ill.
Illinois No. 4. First test: Lump coal from mine No. 3 of the Donk Brothers Coal and
Coke Company, Troy, IlL
. Second test: Same as above.
Illinois No. 6. Run-of-mine coal from shaft No. 1 of Clover Leaf Coal Company,
Coffeen, I1L. ‘
Indiana No. 1. Washed run-of-mine coal from Mildred mine of the J. Woolley Coal
Company, Mildred, Ind. ‘
Second test: Large briquettes made from washed coal, containing 7 per cent of
pitch binder. See p. 154. .
Indiana No. 2. Run-of-mine coal from Electric mine of the T. D. Scales Coal Com-
pany, Boonville, Ind.
Indian Territory No. 1. Lump and slack coal from mine No. 1 of the Whitehead Coal
and Mining Company, Henryetta, Ind. T.
Indian Territory No. 2. Run-of-mine coal from mine No. 8 of the Rock Island Coal
Company, Hartshorne, Ind. T.
Indian Territory No. 3. Run-of-mine coal from mine No. 1 of D. Edwards & Son,
Edwards, Ind. T.
Indian Territory No. 4. Lump coal from mine No. 5 of the Western Coal & Mining
Company, Lehigh, Ind. T.
lowa No. 1. Lump and fine coal from mine No. 2 of the Anchor Coal Company,
Laddsdale, Iowa.
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Iowa No. 2. Run-of-mine coal from mine No. 6 of the Mammoth Vein Coal Company,
near Hamilton, Iowa.
Iowa No. 3. Lump coal from mine No. 4 of the Gibson Coal Mining Company,
Altoona, Towa.
Iowa No. 4. First test: Lump coal from mine No. 3 of the Centervﬂle Block Coal
Company, Centerville, Iowa.
Second test: Large briquettes containing 8 per cent of pitch. See p. 158.
Iowa No. 5. Run-of-mine coal from Inland mine No. 1 of the Inland Fuel Company,
Chariton, Iowa.
Kansas No. 1. Run-of-mine coal from mine No 10 of the Western Coal and Mining
Company, Fleming, Kans.
Kansas No. 2. First test: Lump and nut coal from mine No. 11 of the Western Coal
and Mining Company, Yale, Kans,
Second test: Same as above except washed.
Kansas No. 3. First test: Run-of-mine coal from mine No. 9 of the Southern Coal and
Mercantile Company, Scammon, Kans.
Second test: Same as above.
Kansas No. 4. Lump coal from mine of the Atchison Coal Mmmg Company, near .
Atchison, Kans. '
Kansas No. 5. Lump and nut coal from mine No. 11 of the Southwestern Develop-
ment Company; West Mineral, Kans.
Kentucky No. 1. Run-of-mine coal from Straight Creek mine No. 2 of the National
Coal and Iron Company, Straight Creek, Ky. _
Kentucky No. 2. First test: Lump, nut, pea, and slack coal from mine No. 11 of the
St. Bernard Mining Company, Earlington, Ky.
Second test: Large briquettes containing 8 per cent of pitch. See p. 160.
Kentucky No. 8. Run-of-mine coal from Barnsley mine of the St. Bernard Mining
Company, near Earlington, Ky.
Kentucky No. 4. Run-of-mine coal from mine or the Wheatcroft Coal and Mining
Company, Wheatcroft, Ky.
Missouri No. 1. First test: Run-of-mine coal from New Home mine No 1 of the
New Home Coal Company, located at Sprague, Mo.
Second test: Large briquettes containing 11} per cent of pitch. See p. 160.
Third test: Same as test No. 1.
Missouri No. 2. First test: Run-of-mine coal from mine No. 8 of the Northwestern
Coal and Mining Company, Bevier, Mo.
Second test: Same as above.
Missouri No. 3. First test: Slack coal from mine of the Mendota Coal and Mining
' Company, Mendota, Mo.
Second test: Same as above except washed.
Missouri No. 4. Run-of-mine coal from mine of Morgan County Coal Company, near
Barnett, Mo.
New Mexico No. 1. Lump and slack coal from Weaver mine of the American Fuel
- Company, 3 miles north of Gallup, N. Mex.
New Mexico No. 2. First test: Slack coal from Otero mine of the Caledonian Coal
Company, 2 miles east of Gallup, N. Mex.
Second test: Small briquettes containing patent binder. ‘See p. 162.
North Dakota No. 1. Run-of-mine brown lignite from Lehigh, N. Dak.
Pénnsylvania No. 1. Coal from Eureka mine No. 31 of Berwind-White Coal Mining
) Company, Windber, Pa.
Pennsylvania No. 2. Coal from Eureka mine No 31 of Berwind-White Coal Mining
Company, Windber, Pa.
Pennsylvania No. 3. Small briquettes made with patent binder from anthracite culm
furnigshed by Penngylvania Coal Company, Scranton, Pa., p. 164,



78 PRELIMINARY REPORT ON COAL-TESTING PLANT. [BuLL.26l

West Virginia No. 1. Run-of-mine coal from mine of the Virginia and Pittsburg Coal
Company, Kingmont, W. Va.

West Virginia No. 2. Run-of-mine coal from Pltcalrn mine of the Pitcairn Coal Com-
pany, Clarksburg, W. Va.

West Virginia No. 3. Run-of-mine coal from mine of West Virginia Coal Company,
Richard, W. Va. '

West Virginia No. 4. Run-of-mine coal from mine of the West Virginia Coal Com-
pany, Bretz, W. Va.

West Virginia No. 5. Lump and nut coal from mine of the Davis Colliery Company,
Coalton, W. Va,.

West Virginia No. 6. First test. Run-of-mine coal from mine of the New River
Smokeless Coal Company, Rushrun, W. Va.

Second test. Same as above.

West Virginia No. 7. Run-of-mine coal from mine of the New River Smokeless Coal
Company, Sun, W. Va.

West Virginia No. 8. Run-of-mine coal from mine of the Gauley Mountain Coal
Company, Ansted, W. Va.

West Virginia No. 9. Run-of-mine coal from Vulcan mine of the Mount Carbon
Coal Company, Limited, Powellton, W. Va.

West Virginia No. 10. Lump and run-of-mine coal from Stuart M. Buck, Mora,
W. Va.

West Virginia No. 11. Run-of-mine coal from mines Nos. 1 and 2 from W. H. Coff-
man, Zenith, Va.

West Virginia No. 12. First test. Run-of-mine coal from mine of the Big Sandy
Coal and Coke Company, Big Sandy, W. Va.

Second test. Small briguettes made with patent binder.

Wyoming No. 1. Black lignite from mine of the Wyoming Coal and Mining Com-
pany, Monarch, Wyo.

Wyoming No. 2, Run-of-mine coal from Antelope Nos. 1 and 2 and Jumbo mines of
the Cambria Fuel Company, Cambria, Wyo.

RESULTS OF THE COAL TESTS UNDER THE BOILERS.

The accompanying table shows some of the most important practical
results of the tests of coals burned under the boilers. In each test an
effort was made to operate the boiler at a point very near its rated
capacity. In some cases the coals tested presented difficulties which
made it impossible to accomplish this result. The various coals were
tested in the order of the ‘“test numbers” given in column 1, and tests
of coals from widely sepamted localities were frequently made on
successive days

Attention is called to ‘‘ rate of combustion” at which the coals were

‘burned. To those familiar with tests of this character it will be evi-

dent that the coals were for the most part burned at a rate calculated
to give approximately the most favorable results.

All of the chemical results reported in this table were furnished by
the chemical laboratory in charge of Prof. N. W. Lord, which is
sufficient guarantee of the accuracy.

The ““horsepower developed by the boiler,” recorded in column 11,
refers to the standard boiler horsepower and is the evaporation of 34.5
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pounds of water per hour from a feed-water temperature of 212° F.
and at atmospheric pressure.

In column 13 will be found recorded the number of pounds of water
evaporated by one pound of dry coal at and from a temperature of
212° F. This column gives the best comparative results of the rela-
tive values of the coals tested, as far as these results relate to their
commercial values. ' C

The final report on these tests will give the values of all the items
of the standard code report of the American Society of Mechanical
Engineers and the complete logs of all tests, as well as a graphic chart
of each trial. '
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PERSONNEL,

The coal tests under steam boilers were all made under the direct
supervision of Prof. D. T. Randall, of the Department of Mechanical
Engineering at the University of Illinois. He was assisted by Messrs.
J.J. Harman, H. B. Dirks, R. H. Kuss, H. Kreisinger, C. H. McClure,
R..W. Rutt, C. H. Green, R. H. Post, and H. W. Weeks, the first three

. being replaced by the last three on September 1. Mur. Henry Arens

was fireman for all the trials, and- his work was intelligent and satis-
factory. Mr. Williamm Cameron fired the auxiliary boiler. The engine
was under the charge of Mr. Otto Kinner, who was assisted by Mr.
H. M. Horstmeier, oiler. The electrical appamtus was in charge of
Mr. Jos. Under wood who was assisted by Mr. A. P. Brldgeman, in
, charge of the sw1tchboa,1d

The work of all the corps of observers was performed with an intel-
ligent realization of the importance of the work and with painstaking
accuracy. ’ )



' PRODUCER-GAS TESTS.

By Roprrr H. FERNALD.

INTRODUCTION.

In presenting this brief preliminary report of the producer-gas tests
no attempt is made to give detailed information, as the complete
report, to be published htcl will deal at length with the methods
employed in conducting the tests, details of apparatus used, and meth-
ods of working up the results from the data obtained.

EQUIPMENT.

The plant installed is a Taylor pressure gas producer, furnished by -
R.D. Wood & Co., of Philadelphia. The producer of 250-horsepower
capacity is known as a No. 7 gas producer. It is 8% feet external
diameter and 15 feet high md is connected through an economizer 3
feet in external dmmetel and 16 feet high to a scr ubbel whose exter-
nal dimensions are 8 feet in diameter by 20 feet in height. The
scrubber is filled with gas-house coke, which is constantly ,ﬂ.ushed with
water during the operation of the plant. From the scrubber the gas
passes to the tar extractor, a piece of apparatus whose detailed con-
struction is carefully guar ded by the manutfacturers of the producer,
but which resembles in outward appearance a centrifugal pump. The -
speed ot rotation of this device is of vital importance in tar extraction.
After passing through the tar extractor the gas goes directly to the
purifier, an iron box 8 feet square and 3 feet 3 inches in height. This
box is filled with oxidized iron filings and shavings that remove the
sulphur from the gas, which next passes to the holder, a receiver a
little over 20 feet in diameter and 13 feet high, of 4,000 cubic feet
capacity. From the holder the gas is conducted through a meter of
1,000,000,000 cubic feet capacity to a 3-cylinder vertical Westing-
house gas engine with cylinders of 19-inch diameter and 22-inch stroke,
rated at 235 brake horsepower. The engine is in turn belted to a six-
pole 175-kilowatt Westinghouse direct-current generator. The load
on the generator is controlled, by and the energy developed dissipated
through water rheostats especially constructed for the purpose.

85
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The instruments and apparatus used in connection with the tests
were loaned by the manufacturers or dealers. These instruments’
are all standard, and were frequently calibrated at the National
Bureau of Standards in the Electricity Building, World’s Fair
Grounds.

During the charging of the producer the coal was carefully sampled,
the sample analyzed, and the calorific value of the coal determined at
‘the chemical laboratory operated in connection with the plant. The
coal analyses in the appended table were supplied by Prof. N. W,
Lord, in charge of the chemical laboratory.

The calorimetric determinations from the gas and the gas analyses
. were made in an independent laboratory provided in the engine room
near the producer plant.

Observations and readings were taken every twenty minutes during
these tests, as were also the calorimetric determinations from the gas,
but in the majority of tests the gas analyses were made once every
two hours only. :

PERSONNEL.

During the first few weeks the gas producer was operated under the
direct supervision of Mr. C. W. Lummis, a representative of R. D.
Wood & Co. Mr. Lummis was followed by Mr. C. O. Nordenson,
also from R. D. Wood & Co., who continued in charge of the opera-
tions of the producer to the close of the season. The gas engine has
been run by Mr. J. G. Culbertson, a representative of the Westing-
house Machine Company.

The observations and computations have been made by a crew of
college men, who have been trained in various technical institutions
and who have supplemented this training with practical experience.
The men employed in these two important departments are Messrs.
R. W. Cummings, H. G. Ecker, H. A. Grine, M. H. Mount, R. E.
Peshak, Kurt Toensfeldt, and W. C. Weidmann.

A double check system has been maintained throughout all compu-
tations, thus assuring a high degree of accuracy. The operating
supervision of the tests has been under the direct control of Capt.
John A. Laird, a consulting engineer of St. Louis.

METHODS OF CONDUCTING TESTS.

The tests were begun on the basis of a total of fifty hours for each
test. The plant was operated ten hours a day and then fires were
banked for the night, the records being continued the next morning.
This permitted one test a week only. With the small crew at com-
mand it seemed to be the best possible arrangement and was continued
_for the first two tests. It was then thought desirable to secure
double the number of tests, and the schedule was arranged to conduct
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two tests per week, each of thirty consecutive hours, allowing sufli-
cient time between tests to make the necessary change of fuel and to
enable the fuel bed in the producer to be brought to a propev
“working condition. :

As it was desired to test as many coals as possible in the few weeks
remaining before the close of the Exposition, the highest possible
economy was made a secondary consideration, and for a part of the
time the plant was run with a leaky hopper and other unfortunate
conditions, which naturally impaired its efficiency.

In comparing the results it should be borne in mind that in these
preliminary tests the object has been to demonstrate the possibility of
using these coals in a producer, and not to show how efliciently they
could be burned. Although the results in many cases have been highly
satisfactory, there is no question that in a second series of tests upon
the same coals, made with the idea of showing the g gr eatest economy,
the amount of coal per horsepower per hour will, in the majority of
cases, be much less.

During tests Nos. 5 to 14 inclusive the hopper of the gas producer
leaked, and considerable gas was wasted, thus vitiating to a small but
undetermined extent the efficiency results that might otherwise be
shown for the coals tested during that period.” But at the time of
making these tests it was not practicable to stop the operations of the
plant for repairs; and the main purpose of the preliminary tests being
to determine whether the coals were suitable for producer-gas purposes,
it was decided to proceed, in spite of the leak in the hopper, and to
repeat later, under more favorable conditions, the tests for relative
efficiency.

These points should be kept carefully in mind in examining the
appended report, and criticism of the relatively poor showing of one
coal as compared with another should be reserved until after the pub-
lication of the detailed report, which will give a full statement of the
conditions under which each coal was tested and the influences that
tended to make that particular test move or less favorable when com-
pared with others.

The results show with what ease gas may be produced from bitumi-
nous coal and lignites, and, taken as a whole, indicate the satisfactory
economic results that may be expected undel “ordinary workmg :
conditions.

Immediately after the close of the Expos1t10n it having been decided
to continue the tests for some weeks longer, the plant was shut down
in order to repair the leaking hopper and to prepare for cold weather.
Operations were resumed on December 12 and continued until Decem-
ber 22, which is the close of the period covered by this report.

A glance at the logs of the tests shows very clearly the advisability
of allowing a few hours for the manipulation of the plant after start-
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ing before beginning the official records of the tests. This is due to
the fact that each test is made on a new coal, whose working qualities
in the producer are entirely unknown. The operation of the gas
engine upon gases from different coals requires careful study in order
to secure the best mixture, proper point of ignition, etc. It has there-
fore been decided, should the operation of the plant he continued,.
that seventy-two consecutive hours shall be allowed for each test.
During the first eight to twelve hours the operators of the producer
and engine will devoté their entire attention to securing the best pos-
sible manipulation of the plant, thus insuring sixty hours for obtaining
results of high economy as well as testing the endurance of the plant.

RESULTS OF THE TESTS.

The first official producer-gas test began October 3, 1904, and between
that date and December 22 eighteen (,(n]s were tested Thc results
are given briefly in the followmg pages.

The brief notes appended to the reports of each test give an idea of
the operating qualities of the coals from the stfmdpomt of the expelt ‘
in charge of the producer.

COAL, ALABAMA NO. 2; PRODUCER-GAS TEST NO. 2.

[Coal from mine No. 5 of the thlloway Coal Company, Carbon Hill, Ala.; tested October 10, 11, lé, 13,

14, 1904.)
Duration of test . _...._._..._. et eeeaeaaaaaan hours. . 43
Total coal consumed in producer. ... ... ... . .. .. ... pounds.. 13,350
Moisture in coal ...l per cent. . 3.76
Dry coal consumed in producer........ O pounds.. 12,848
Refuse from drycoal... ... ..o oil.L e per cent. . 9.85
Total refuse from coal. .. ... . . L ii..il.. pounds.. 1,315
Total combustible ¢ consumed in producer......... e do.... 12,035

Coal consumed, pounds per hour.

" Coal consumed in producer .. ... ................ e ecanaan 310.5
Dry coal consumed in producer ............ e e eaeeeaeaaaaan 299
Combustible consumed in producer......... e eeaiaaaa 280
Equivalent coal? used by producer plant ... ... ..o .oioil. 341. 4
Equivalent dry coal used by producer plant. ... .. . .. ... ......... . 328.7
Fquwalent combustible used by producer plant......... ... ....... 306. 8

British thermal units. ¢
Per pound of coal ... ... ..... e e e eeeeeeeeeaeeaaaaan 12, 865
Per pound of dry €oal . ... e iiiiceiiiiieiiiaaaaaa 13, 365
Per pound of combustible. ... ... ... .l 14, 820
Per cubic foot of standard gas .. ... ...l 149.18
From standard gas< per pound dry coal burned in producer. ....... eeeo 9,000
From standard gas per hour per brake horsepower .. ... ............ 11,420

«** Combustible’” is dry coal minus refuse,

b Equivalent coal”’ is coal actually consumed in producer plus the coal equivalent of the steam
used in operating the producer.

¢ A “British thermal unit”’ is the heat required to raise 1 pound of water from 62° F, to 63° F.

a Standard gas’’ is gasat 62° F. and 14.7 pounds pressure,
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Guas produced, cubic feet (reduced to standard).
Total ...... P PSR &1 01111
Perhour. L i s 18, 050
Per pound coal consumed in producer _.. ... ...l 58.1
Per pound dry coal consumed in producer ... cocoioiariioiiiia ... 60. 4
Per pound combustible consumed in producer............o...... ... 64.5
Per pound equivalent coal used by producer plant._...._.. eeeeaaaas 52.9
Per pound equivalent dry coal used by producer plant......._.. ... ... 55
Per pound equivalent combustible used by producer plant ......_...... 58.9
Horsepower developed.
Average electrical horsepower available for outside purposes ........... 192.6
Average electrical horsepower developed at switch board ...... ... .... 200. 6
_ Average brake horsepower t available for outside purposes............. 226. 6
Average brake horsepower t developed at engine ... ........... .. ... 235.5
Coal consumed in producer, pounds per horsepower per hour.
Sred:™ | pry cont.| OURN
Per electrical horsepower available for 0utside purposes..| 1.61 1.55 1.45
Per electrical horsepower developed at switch board . ceedl LB5) 149 1.40
Per brake horsepower t available for outside purposes....| 1.37 1.32 1.23
Per brake horsepowert developed at engine..........._. 1.32 1.27 1.19
Equivalent pounds used by producer plant per electrical
horsepower available for outside purposes............. 1.77 1.71 1.59
Equivalent pounds used by producer plant per electrical )
horsepower developed at switch board................ 171 1. 64 1,53
Equivalent pounds used by producer plant per brake
horsepowert available for outside purposes........... 1.51 1.45 1.35
Equivalent pounds used by producer plant per brake
horsepowert developed at engine ................... 1.45 1.40 1.30
Av'émge composition of coal and gas.
COALE Per cent. GAS BY \:OLUME. Per cent.
Moisture, «.....o.oooooi.... 3.76 | Carbon dioxide................_. 8.16
Volatile matter.................. 33.45 | OXygen..oeeeaeean ... .10
Fixed carbon...._... ... ... -..- 53.29 | Carbon monoxide ............... 16. 65
Ash oooooi 9.50 | Hydrogen ...................... 7.20
Methane...... ... ... ... 5.64 .
Sulphur ... ool .86 | Nifrogen.........c.ooooooi... 62: 24
‘ 99,99

The Alabama No. 2 is a clean, hard coal, which was fed in 1 to 13
inch lumps, and worked well in the producer.- It did not cake exces-

+Bascd on an assumed efticiency of 85 per cent for generator and belt.

*All coal analyses given in this report were made under the direction of Prof. N. W. Lord, and they

will appear in his final report.
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sively and was easily handled. The greatest tvouble in its

Use wrose

from its tendency to shrink away from the walls of the producer. It
was necessary, therefore, to break it against the walls about twice
every hour. The lumps did not-swell and fuse together, but seemed

to keep apart in the fire.

COAL, COLdRADO NO. 1; PRODUCER-GAS TEST NO. 15.

Coal from Simpson mine of the Northern Coal and Coke Company, Lafayette, Colo.: tested December
sompansy

13, 14, 1904.]

Duaration of test . ..o coooe ol hours. .
Total coal consumed in producer _.._.._.. .. .. .. .. ...... pounds. .
-Moisture in coal. ......_......... e per cent. .
Dry coal consumed in producer.... . ... ... ... ... ... pounds. .
Refuse from dry coal .. .. ... o L., per cent. .
Total refuse from coal. ... ... . . ... .. .. .l.. pounds. .
Total combustible consumed in producer............ ........ pounds. .

Coal consumed, pounds per howr.

Coal eonsumed in producer ... ... ... liiiiiiiiiiiiiean..

- Dry coal consumed in producer ... . . ... ...l

Combustible consumed in producer ............ P
Equivalent coal used by producer plant. .. ... ... ... ... ... .. ..
Equivalent dry coal used by producer plant_.... .. ... ... ... ...
Equivalent combustible used by producer plant ................. ...

British thermal units.
Per pound of coal ag fired. .....oooioi i
Per pound of dry coal ... i
Per pound of combustible. ... ...l

" Per cubic foot of standard gas .. .. ... iiiiiiiaia..

From standard gas, per pound dry coal burned in producer .........._.
From standard gas, per hour per brake horsepower....................

Gas produced, cubic feet (reduced to stdndm'd).

Per pound coal consumed in producer ............. s
Per pound dry coal consumed in producer ... . ... ..o .oooii..o..
Per pound combustible consumed in producer...... ... ...
Per pound equivalent coal used by producer plant...... .. ...........
Per pound equivalent dry coal used by producer plant ... .............
Per pound equivalent combustible used by producer plant .............

Ilo}sepower developed.

Average electrical horsepower available for outside purposes ...........
Average electrical horsepower developed at switch board ._........_.. .
Average brake horsepower t available for outside purposes.............
Average brake horsepower t developed at engine «.c.coooooe ool ot .

30
10, 933
20. 24
8,720
7.34
640
8, 080

. 364.
290.
269.
428.
341.
316.

S =1 M IO T H

460, 300

15, 343
42.1
52.8

57
35.8
44,9
48.5

- 186.4
200. 2
.219.3
235.4

1 Based on an assumed efficiency of 85 per cent for generator and belt.

TR

H
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Coal conswmed in producer, pounds per horsepower per howr.,

Sulgs | pry com. | Cqmbe
Per electrical horsepower available for outside purposes..| 1.95 1.56 | - 1.45
Per electrical horsepower developed at switch board. .... 1.82| 1.45 1.35
Per brake horsepowert available for outside purposes ...| 1.66 1.32 1.23
Per brake horsepower t developed at engine._....._...... .65 "1.23 1.14
Equivalent pounds used.by producer plant per electrical
horsepower available for outside purposes............. 2.30 1.83 1.70
_ Ligunivalent pounds used by producer plant per electrical
horsepower developed at switch board................ 2.14 1.71 1.58
Equivalent pounds used by producer plant per brake
horsepower T available for outside purposes ........... 1.95 1.56 1.44
Equivalent pounds used by producer plant per brake |’
horsepowert developed at engine........... ... ..... 1.82 1.45 1.34

1 Based on an assumed efficiency of 85 per cent for generator and belt. -

Awerage composition of coal and gas.

COAL. Per cent. GAS BY VOLUME. Per cent.

B T 120 T 20.24 | Carbon dioxide...........l.._... 10.11
Volatile matter................ L. 32.26 | Oxygen...._. e .55
Fixed.carhon...o...ocooooiioio. 41.65 | Carbon monoxide .......c.ov... 17.38
Ash Lo, 5.85 | Hydrogen ..........co....o.o... 11.06

Methane......c..occooceein... 5,00
Sulphur .o ool -- .60 |"Nitrogen............o..... SR 55.90
) 99. 99

The Colorado No. 1 is a black lignite which clinkered badly in the
producer, in spite of frequent poking, but the clinkers were not large
and could be broken from the top of the producer. The gas was of
a good, uniform quality, and there is no doubt that the fuel can be
used to advantage in producers. It yielded a large amount of yellow
“lignite tar.”

COAL, ILLINOIS NO. 3; PRODUCER-GAS TEST NO. 6.%

[Coal from mine No. 3 of the Southern Illinois Coal Mining and Washing Company, near Marion, 1.,
tested October 31 and November 1, 1904.]

Duration of test. . ..o e hours. . 30

Total coal consumed in producer..... .. ... ...... e pounds.. 10,500
Moisture in coal .. ... i iiiiiiiiieiaaan per cent.. 7.62
Dry coal consumed in producer. . ... oo oiiiiiiiiiiiL pounds.. 9,700
Refuse from dry coal.................ioll. eeeeeaeaneiean per cent.. 10.53
Total refuse from coal........ e —eaaaaas pounds.. 1,021

Total combustible consumed in producer ....................... do.... 8,679

* Gas-producer hopper leaked,
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Coal conswmed, pounds per howr.

[BULL. 261.

Coal consumed in producer. .. ... o il 350
Dry coal consumed in producer. .. ... . ... .... e 323.3
Combustible consumed in producer. ... .. ... . iiio..o. 289.3
Equivalent coal used by producer plant. ... ... . .. .o il 386
Equivalent dry coal used by producer plant... ... . ... .. .. ... . 356. 7
Equivalent combustible used by producer plant... ... e 310.2
British thermal umwits,
Per pound of coal as fired. ...l ool 12, 046
Per pound of dry coal. .. ... . L iiiiiiiiiiiiiaiaaee 13,041
Per pound of combustible. ... ... .. ... o il e 14,560
Per cubic foot of standard gas . ............. ... . i 154. 8
From standard gas per pound dry coal burned in producer............. 8, 330
From standard gas per hour per brake horsepower... ... ... ... ..... 11, 460
Gas produced, cubic feet (reduced to standard).
B 100 2 522, 350
Perhour.....o..ooooo il s e 17,412
Per pound coal consumed in producer - ..o oL 49.8
Per pound dry coal consumed in producer. .. ... .. ... .. ool 53.9
Per pound combustible consumed in producer....... ... ... ........ 60. 2
Per pound equivalent coal used by producer plant . .................... 45.1
Per pound equivalent dry coal used-by producer plant. .. ... ... .... 48.8
Per pound equivalent combustible used by producer plant...... U 54.5
Horsepower dgveloped.
Average electrical horsepower available for outside purposes............ 192.5
Average electrical horsepower developed at switch board.._...._:._.._. 199. 6
Average brake horsepower t available for outside purposes............. 226..5
Average brake horsepower T developed atengine............... ... .. 235.
Coal consumed in producer, pounds per horsepower per houy.
Coal as -
AL ey o, S
Per electrical horsepower available for outside purposes..; 1.82 1.68 1.50
Per electrical horsepower developed at switch board..... 1.75 1.62 1.45
Per brake horsepowert available for outside purposes....| 1. 54 1.43 1.28
Per brake horsepowert developed at engine............. 1.49 1.38 1.23
Equivalent pounds used by producer plant per electrical
horsepower available for outside purposes............. 2,01 1.85 1. 66
Equivalent pounds used by producer plant per electrical
horsepower developed at switch board................ 1.93 1.79 1. 60
“Equivalent pounds used by producer plant per brake ’
horsepowert available for outside purposes............ 1.70 1.58 1.41
L%ulvalent pounds used by producer plant per brake )
horsepowert developed atengine.............ioo.... 1. 64 1.52 1.36

1 Based on an assumed efliciency of 85 per cent for generator und belt,

;e
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Aeerage composition of coul and gus.

COA L. Per cent. . GAS BY VOLUME. Per cent.

Moisture. .. ooeeii e 7.62 | Carbon dioxide.................. 10. 53
Volatile matter_................. 30.87 | OxXygen...ooooeieniiiaii oo .15
Fixedcarbon.................... 51.78 | Carbon monoxide ............_.. 15. 31
Ash .......: et 973 | Hydrogen ........o....lllLL. 8.35
' Methane. ... ... ... 4.46
“Salphur. oo ool S T 169 | Nitrogen...veeeeaeanenaaanan.. 61.19
99. 99

The tt,st on Illinois No. 3 coal was very smtlsmctory The gas was .
good and the coal easily handled. There were no signs of clinkers in -
the fire, and it is certain that this coal could be used continuously with-
“out trouble from that source. It may be considered a good gas-pro-
ducer coal.

COAL, ILLINOIS NO. 4, PRODUCER-GAS TEST NO. 9..*‘

[(,onl from mine No. 3 of the Donk Brothers Coal and Coke Company, Troy, T1L; tested November 10
and 11, 1904.]

Duration of test ... .ol hours.. 30
Total coal consumed in'producer.............................pounds.. 10,500
Moisgture in eoal ... per cent. . 12.43
Dry coal consumed in producer......... . ... . ......o..... pounds.. 9,190
Refuse from dry coal.coooooi i percent..  10.53
Total refuse from coal .- ... o oLl pounds.. 968
Total combustible consumed in producer -.... e eereeeaaaaas do.... 8,222
Coal consumed, pounds per hour.
Coal consumed in producer . ..o .o o it 350
Dry coal consumed in producer..... e e .. 306. 3
Combustible consumed in producer. .cooo. .o i 274.1
Equivalent coal used by producer plant........ .. ... ... ... ... ... o 398.2
Equivalent dry coal used by producer plant. ... .. ... ... .. ... ) 348.5
Equivalent combustible used by producerplant........................ 311.9
: British thermal units. .

Per pound of coal as fired ... ... i.... 11,237
Per pound of dry coal. ... oLl 12, 834
Per pound of combustible . ... .. ..l oo 14,344
Per cubic foot of standard gas ... .l . iiiiiio.... ST 151.5
From standard gas per pound dry coal burned in producer..........__. 8, 840
From standard gas per hour per brake horsepower..................... 11, 620

Gas produced, cubic feet (reduced to-standard).

] 536, 435
Per hour. ..o e 17,881
Per pound coal consumed in producer. .ocoae.ii i oL 51.1
Per pound dry coal consumed in producer............................. 58,4
Per pound combustible consumed in producer. ... ... 65.3
Per pound equivalent coal used by producer plant. ... ... .......... 44. 9
Per pound equivalent dry coal used by producer plant ....... ... ... 51.4
h7.4

Per pound equivalent combustible used by producer plant.. ... .. ....

*Gas-producer hopper leaked.
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. Horsepc;wer de'é@lOpf:d.

Average electrical horsepower available for outside purposes............ 189. 1
Average electrical horsepower developed at switch board. ... ._.._.._. 198. 4
Average brake horsepower* available for outside purposes.............. 223
Average brake horsepower * developed at engine ...................... 233

Coal consumed in producer, pounds per horsepower per hour.

SguLgs | ey eout. | Compn
Per electrical horsepower available for outside purposes..| 1.85 1.62 1.45
Per electrical horsepower de\}eloped at switch board. . ... 1.76 1.55. 1.38
Per brake horsepower* available for outside purposes...| 1.57 1.37 1.23
Per brake horsepower* developed at éngine ......_.....| 1.50 1.31 1.17
Equivalent pounds used by producer plant per electrical
horsepower available for outside purposes............. 2.11 1. 84 1.65
Equivalent pounds used by producer plant per electrical .
horsepower developed at switch board._.........._... 2.01 1.76 1.57
Equivalent pounds used by producer plant per brake
horsepower* available for outside purposes ........... 1.79 1.56 1.40
Equivalent pounds used by producer plant per brake
horsepower* developed atengine ................... LT 1.50 1.34
Average composition of coal and gas.
COAL. Per cent. GAS BY "OI‘ljBIIE. APOI‘ cent.
Moisture. .cceceeioineaaaaaan 12.43 | Carbon dioxide ................ 9.72
Volatile matter.................. 32.65 | OXygen. coeoocianeanaaaaan.. 12
Fixed carbon ... ... ....._.. 45.70 | Carbon monoxide .............. 15.12
-] 1 PPN 9.22 | Hydrogen ..c..oceeeeoiouaaa.. 9.98
Methane. .. ... ... .. 6.00
* Sulphur ....... Yeeeceaccanannan 1.41 | Nitrogen...eeececeeeecacaaaanas 59.06
100. 00

There was no trouble during the whole of the test of Illinois No. 4
coal in keeping the producer bed in good condition. The coal yielded
a large amount of tar, and gave a rich, uniform gas, which left no
trace of tar or sulphur in the engine valves. It may be placed among
the better grade of gas-producer coals. ‘

COAL, INDIANA NO. 1; PRODUCER-GAS TEST NO. 14.t

[Coal from Mildred mine of the J. Woolley Coal Company, Mildred, Ind.; tested December 2 and 3,

Duration ot'test...---.--_.----.-.----_1??4.'] .................... hours. . 29.67
Total coal consumed in producer...... ... ..ooc. oo, pounds.. 11,700
Moisture in coal ... . oo il per cent.. 11.51
Dry coal consumed in producer. ........ ... ... ... pounds.. 10, 360
Refuse from dry coal .. ..o oo o L. per cent_. 11.33
Total refuse from coal....... e e et pounds.. 1,180
Total combustible consumed in producer ... ... ....o........ pounds.. 9,180

*Based on an assumed efficiency of 85 per cent for generator and belt.
tGas-producer hopper leaked,
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. Coal consumed, pounds per hour.
Coal consumed in Pproducer ... ... c.couieor e e ieaeaaee o aaeraaaan 394.5
Dry coal consumed in producer. ... ..o . .iiiiiiiiiiaiiiiii.. 349.3
Combustible consumed in producer-............ e aaas 309.5
Equivalent coal used by producer plant . ... . . ... .. .. ...l 434.6
Equivalent dry coal used by producer plant ... ... ... ... . 384.8
Tquivalent combustible used by producer plant ... ......... .. ... - 341.0
British thermal wnils.
Per pound of coal as fired.... ... .o i 11, 534
Per pound of dry eoal ... ..o ool U s 13,037
Per pound of combustible.. ... .. ... . . il . 14,720
Per cubic foot of standard gas ... ... . L.l 153.7
From standard gas per pound dry coal burned in producer ............. 7,730
From standard gas per hour per brake horsepower....__.... .. ... ._.. 11, 480
Gas produced, cubic feet (reduced to standard).
0] ) O 521,100
Per hour. . o eeeaiaan 17,560
Per pound coal consumed in producer ... ociiiieiiiiiiiiiiaL. 44.5
Per pound dry coal consumed in producer.......o..o.o.oioiiiiiiiiiaan 50.3
“Per pound combustible consumed in producer........ ... il 56.7
Per pound equivalent coal nsed by producer plant................ooL . 40. 4
Per pound equivalent dry coal used by producer plant......_.._.._.._. 45.6
Per pound equivalent combustible used by producer plant ............. 51.5
Horsepower developed.
Average electrical horsepower available for outside purposes ........... 188.3
Average electrical horsepower developed at switch board ... ... . ... 199.9
Average brake horsepower* available for outside purposes ............. 221.5
Average brake horsepower* developedat engine ........o.....o....... 235
Coal consumed in producer, pounds per horsepower per hour.
Ghrea® [ Dry cont. | b
Per electrical horsepower available for outside purposes..| 2.10 1.86 1.64
Per electrical horsepower developed at switch board. . ... 1.97 1.75 1.55
Per brake horsepower* available for outside purposes....| 1.78 1.58 1.40
Per brake horsepower* developed at engine.........._.. 1.68 1.49 1.32
Equivalent pounds used by producer plant per electrical
horsepower available for outside purposes............. 2.31 2.04 1.81
Equivalent pounds used by producer plant per electrical
horsepower developed at switch board....... PP 2.17 1.93 1.71
Equivalent pounds used by producer plant per brake :
horsepower* available for outside purposes......_.... 1.96 1.74 1.54
Equivalent pounds used by producer plant per brake .
horsepower* developed at engine..........._......... 1.85 | - 1.64 1.45

*Based on an assumed efficiency of 85 per cent for generator and belt.
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Average composition of coal and gas.

COAL. Per cent. GAS BY VOLUME,
MOISbUIE . e eee e eeeeeeaaaannns 11.51 | Carbon dioxide..............
Volatile-matter..............._. 36.04 | Oxygen............ eeaaas
Fixed carbon .._............... 42.87 | Carbon monoxide ...........
Ash ool 10.08 | Hydrogen -.................
. Methane..........o..o......
Sulphur ool 2.61 | Nitrogen... ... .. ..........

[BULL. 261,

Per cent.

.. 9.89

The gas from Indiana No. 1 coal was of uniformly good quality. No
trouble was experienced in working the bed, and the coal may be con-
sidered an excellent producer fuel. It yielded a fair amount of good

black tar.
COAL, INDIANA NO. 2; PRODUCER-GAS TEST NO. 13.*

[Coal from Electric mine of the T, D. Scales Conl Company, Boonville, Ind.; tested November 28 and

29, 1904.]
Duration of test .. ... iiieiiiana.. hours. .
Total coal congumed in producer.............. ... ... . _pounds. .
Moisture in coal - i per cent..
Dry coal consumed in producer.................ooooiil... pounds. .
Refuse from dry coal........ e per cent. .
Total refuse from coal. ... .. .. .. ... ... ... O pounds. .
Total combustible consumed in producer ........... S do....

Coal consumed, pounds per Tour,
Coal consumed in producer .. _........o.ooeooeio ool .

Dry coal consumed in producer ....... . ... . . ..o ......... .

Combustible consumed in producer....... e

- Equivalent coal used by producer plant_ .. ... ... ... ... ..... .-

Equivalent dry coal used by producer.plant. ..........................
Equivalent conbustible used by producer plant........... ... ... .....

British thermal units.

Per pound of coal as fired .................... eeaa e
Per pound of dry coal . .ooen i e
Per pound of combustible. . .. .. o llo..

Per cubic foot of standard gas .. ... . ... L. L.l :

From standard gas per pound dry coal burned in producer ......._.....
From standard gas per hour per brake horsepower... .. . .. ... .. ..

- Gas produced, cubic feet (reduced to standard).

Per hour. ool eieee e
Per pound coal consumedin producer ... .. .. .o o.iiii.o..
Per pound dry coal consumed in producer .. ... ... .l
Per pound combustible consumed in producer.._.._ ... .. oL
Per pound equivalent coal used by producer plant . _._._._ ... ...
Per pound equivalent dry coal-used by producer plant _....._...... ...
Per pound equivalent combustible used by producer plant .............

-

[
2,100
8.72
1,917
10. 66
204. 3
1,712.7

300
274
244. 8
338
312
278.8

122,160
17, 450
58.

63.

71.

51

59.

62.6

[N=Ji¥eREVL RN« I V]

* Gas-producer hopper leaked,
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" Horsepower developed.
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Average electrical horsepower available for outside purposes ........... 191.4
Average electrical horsepower developed at switch board._............_. 201
Average brake horsepowert available for outside purposes ..........:.. 225
Average brake horsepowert developed at engine ... ................. 236.5
Coal qonsumed in producer, pounds per horsepower per hour.
s | ry con. | Combu
Per electrical horsepbwer available for outside purposes..| 1.57 1.43 1.28
Per electrical horsepower developed at switch board.....| 1,49 1.36 1.22
Per brake horsepower t available for outside purposes...| 1.33 | 1.22 1.09
Per brake horsepower § developed at engine............ 1.27 1.16 1.03
Equivalent pounds used by producer plant per electrical
horsepower available for outside purposes ............ L7711 163 1.46
Equivalent pounds used by producer plant per electrical )
horsepower developed at switch board ............... 1.68 1.55 1.39
Equivalent pounds used by producer plant per brake
horsepower 1 available for outside purposes........... 1.52 1.39 1.24
Equivalent pounds used by producer plant per brake .
horsepower t developed at engine............__...... 1.43 1.32 1.18
Average composition of coal and gas.
: COAL. - Per cent. . . GAS BY VOLUME. Per cent.
Moisture. ...l 8.72 | Carbon dioxide ................ 11.80
Volatile matter.._......_......_. 39.60 | Oxygen.......cooeoieoioiiooo. .07
Fixed carbon ...... ... ........ 41.95 | Carbon monoxide .............. 11.46
Ash oo il 9.73 | Hydrogen - ...o....ooe.oi.o. 10. 60
» Methane...................c... 6.10
Sulphur .. ...l 4,23 | Nitrogen.......cececeaeaeaannn . 59.97
' 100. 00

The Indiana No. 2 coal did not yield particularly good results during.
the test. The gas produced from it was difficult to clean and con-
tained a high percentage of sulphur. During the first part of the test
the gas was low in heat value, but improved in quality after the fuel
bed had been increased in depth. This shows that good results may
be obtained from this coal if it is properly fired in the producer, and

if adequate facilities are provided for scrubbing and purifying the gas.

N t+Based on an assufned eﬁciency of 85 per cent for generator and belt.

Bull. 261—05—7
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COAL, INDIAN TERRITORY NO. 1, PRODUCER-GAS TEST NO. 1.

[Coai from mine No. 1 of the Whitehead Coal and Mining Company, Henryé&tu, Ind. T.; tested
October 3, 4, 5, and 6, 1904.]

Duration of test .. ... . ... L. hours.. 31
Total coal produced in producer . ..... ... ... ... ... ... pounds.. 11,200
Moisture in coal - ... ... iiiiiial... per cent.. 5
Dry coal consumed in producer............. .. oi.iilo.. pounds.. 10,640
Refuse from dry coal. ... ... ... . . Liiiiiiiiiiiiioio... per cent. . 8.96
Total refuse from coal. . ... ... ... . ... ... ... -_pounds. . 955
Total combustible consumed in producer.... .. .. .. ... ... ... do-... . 9,685

Coal consumed, pounds per hour.

Coal consumed in producer .............. . ..... e 361
Dry coal consumed in producer ....... . .. ... ... 344
Combustible consumed in producer.............. ... e 312
Equivalent coal used by producer plant ... ... .. ... .. ... . 392.7
Equivalent dry coal used by producer plant....... ... ... . ... ... 374
Equivalent combustible used by producer plant .. -.... ... .. ._...... 339.3

British thermal unils.

Per pound of coal ... ... 12, 787
Per pound of dry coal .......... et eeeiie e 13,455
Per pound of combustible. . ... ... ...l 14, 800
Per cubic feet of standard gas . ... .. ... ... lll..l .- 159. 15
From standard gas per pound dry coal burned in producer ............. 8,620
From standard gas per hour per brake horsepower..................... 12, 350

Gas produced, cubic feei (reduced to standard).

Total . .o e 577,000

Per hour. . ... e e 18,613

Per pound coal consumed in producer ... . .. .. ... ... o....... 51.6
Per pound dry coal consumed in producer ............. ... ... 54.1
Per pound combustible consumed in producer......................... 99. 4
Per pound equivalent coal used by producer plant ... .._....._ .. ...... 47.4
Per pound equivalent dry coal used by producer plant................. 49.9
Per pound equivalent combustible used by producer plant ............. 54.6

Horsepower developed.

Average electrical horsepower available for outside purposes............ 196
Average electrical horsepower developed at switch board............._. 204
Average brake horsepower t available for outside purposes............. - 230
Average brake horsepower t developed atengine........._..........._. 240

{Based on an assumed efﬁciency of 85 per cent for generator and belt.
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Coal consumed in producer, pounds per horsepower per hour.

s freq, | Dry eonl.| SgRRN
Per electric_aﬂ horsepower available for outside purposes..| 1.84 1.76 1.59
Per electrical horsepower developed at switch board..... 1.77 1.69 | . 1.53
Per brake horsepowert available for outside purposes...| 1.57 | = 1.50 - L.36
Per brake horsepowert developed at engine............. 1.50 1.43 1.30
- Equivalent pounds used by producer plant per electrical
horsepower available for outside purposes............. 2.00 1.91 1.73
Equivalent pounds used by producer plant per electrical
horsepower developed at switch board..._........._.. 1.92 1.83 1. 66
Equivalent pounds used by producer plant per brake |
horsepowert available for outside purposes ........... 1.71 1.62 1.47
Equivalent pounds used by producer plant per brake’
orsepowerf developed at engine.........ccooeeeao... 1.64 | 1.56 1.41
{Based on an assumed efficiency of 85 per cent for generator and belt.
Average composition of coal and gas.
COAL, Per cent. - GAS BY vdLUME. Per cent.
Moisture. . ...l 5.00 | Carbon dioxide.........._...._. 8.25
Volatile matter.............. ve.. 86,01 | Oxygen.. ...t .11
Fixed carbon..........cooooooo.. 49.98 | Carbon monoxide .............. 19.39
Ash .o 8.51 | Hydrogen .........ooccoao... 7.69
Methane... .. .. ............. 4.92
Sulphur .........oiiiaall 1.43 | Nitrogen......o......cooa.... 59. 65
100. 01

Indian Territory coal No. 1 is a moderately free-burning coal. It
caked fairly well in the producer and made a good top crust, which .
was easily worked. - It was charged into the producer after being
crushed and screened over a half-inch screen. This was done while it
was wet, and considerable slack was carried over with the lumps.

This coal may be considered a good producer coal.

COAL, KENTUCKY NO. 3; PRODUCER-GAS TEST NO. 12.%

[Coal from Barnsley mine of the St. Bernard Mining Company, Earlmgton Ky.; tested November 25
and 26, 1904.]

Duration of test. ... .. .. i hours.. 30
Total coal consumed in producer.......c...ccoiciioiiiiiaaa.. pounds.. 11,100
Moisture in coal ....... . ... ... ... e, per cent.. 7.28
Dry coal consumed in producer.... .. .. ... . oo pounds.. 10, 300
Refuse from dry coal. ... ... ... il per cent. . 9.69
Total refuse from coal. ... .. .. ... . ... . iiiii...... pounds.. 1,000
Total combustible consumed inproducer ......_ ... .....o..o... do-... 9,300

*Gas-producer hopper leaked.
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Coal consumed, pounds per hour.
Coal consumed in producer ...... S 370
Dry coal consumed in producer ....... ... oiaiiiiiiiiiill.. 343.3
Combustible consumed in producer. .. .. ... ... oo ioiioioaoo. 310
Equivalent coal used by producer plant.. . ... .o oo iiiiiaiiiaiain 410.8
Equivalent dry coal used by producer plant...........cc.cooaoioooo. 381.2
Equivalent combustible used by producer plant ... . cioaia. 344.2
' British thermal units. 7
Per pound of coal as fired . ... .. iiiiiiiaaan 12,283
Per pound of dry coal...._. e et eeeeeeeeaeaeeneaaaan 13, 226
Per pound of combustible. .. ... ..l iiiiiiiiaio.. 14, 650
Per cubic foot of standard gasg ... ...l 155.9
From standard gas per pound dry coal burned in producer ............. 8,610
From standard gas per hour per brake horsepower ........... eeeneaan 12, 540
. Gas produced, cubic feet (reduced to standard). - ‘
s ) (PRI 568, 295
Perhour ... . .. .. ...l e e e emeeeeeeieaaaana 18,943
Per pound coal consuméd in Producer . ......cceocoieraiaicanaeeanann. 51.2
Per pound dry coal consumed in producer ..............o..... e . 55.1
Per pound combustible consumed in producer..........o.cooiaeioa.. 61.1
Per pound equivalent coal used by producer plant...... .. .. ........ 46.2
Per pound equivalent dry coal used by producer plant..... ... ....... 49.7
Per pound equivalent combustible used by producer plant ............. 55
Horsepower developed.
Average electrical horsepower available for outside purposes ........... 189.8
Average electrical horsepower developed at switch board ._..__..._.___. 200. 5
Average brake horsepowert available for outside purposes....._........ 223.5
Average brake horsepowert developed at engine...................... 235.5
Coal consumed in producer, pounds per horsepower per hour.
1 mbus-

CHLES vy cout| OOBONS
Per electrical horsepower available for outside pur-

POSES «uieeeiiniieaccieraacarareananeann ceeecenes 1.95 1.81 1.63
Per electrical horsepower developed at switch board. .... 1.85 1.71| - 1.55
Per brake horsepower  available for outside purposes...| 1.66 1. 54 1.39
Per brake horsepowert developed at engine............. 1.57 1.46 1.32
Equivalent pounds used by producer plant per electrical

horsepower available for outside purposes............. 2.16 2,01, 181
Equivalent pounds used by producer plant per electrical

horsepower developed at switch board......._..... .ol 2.05 1.91 1.72
Equivalent pounds used by producer plant per brake

horsepowert available for outside purposes.........._. 1.84 1.71 1.54
Equivalent pounds used by producer plant per brake .

horsepowert developed atengine_................_... L7 1.62 1.46

t+Based on an assumed efficiency of 85 per cent for generator and belt.
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Average composm'on. of coal and gas.

COAL, Per cent. GAS BY VOLUME. Per cent.

MoiSture. - voeeceeueaenanaaann. 7.28 | Carbon dioxide ................ 10. 87
Volatile matter ... ......._..... 38.57 | Oxygen......o.oocoiiiaiiiios .29
Fixed carbon ... ..........._. 45.16 | Carbon monoxide -............. 12.45
CAsh L 8.99 | Hydrogen ...........iooo..o.. 10. 92
: ) . Methane................... ... 6.52
Sulphur ...t 3.86 | Nitrogen........o...ooooooaio-. 58.95
100. 00

The Kentucky No. 8 is a hard bituminous coal and burned in the
producer with a hard top crust. It yielded good gas of uniform
quality and clean black tar. It is well adapted for producer gas.

COAL, MISSOURI.NO. 2; PRODUCER-GAS TEST NO. 7.*

[Coal from mine No.8 of the Northwestern Coal and Mining Company, Bevier, Mo.; tested November
. 3,1904.]
Duration of test. ... ... oo i iiiiiiaiaaaan. PR hours. . 433
‘Total coal consumed in producer.... ... ... .. ....... - pounds.. 1,500
Moisture in coal .. ..o o i icaans e percent.. - 11.6
Dry coal consumed in producer.. ..o ..cooeoeioiiioiaaanaa.. pounds.. 1,326
Refuse from dry coal. ... . il per cent.. 16.79
Total refuse from coal.... .. ........... s pounds.. 223
Total combustible consumed in producer ...... eeeeceanaiaianas do.... 1,103
Coal consumed, pounds per hour.
Coal consumed in producer ... ... oot 346.5
Dry coal consumed in producer. .. .. ...cocecneeceoaaeieiaaeaeaaeananas . 306
Combustible consumed in producer.................o...... S 255
Equivalent coal used by producerplant..... .. ... ... ... 384.5
Equivalent dry coal used by producer plant....... .. ... ... ... ... 339.6
Equivalent combustible used by producer plant ._................ ... 283
British thermal units.
Per pound of coal as fired............. R 1 A8 115
Per pound of dry coal ... ... L iiiiiiiiiiieaao. 11, 882
Per pound of combustible. . ... . ... 14, 280
Per cubic foot of standard gas -. ..t ..ol 140 .
From standard gas per pound dry coal burned in producer......._...... 8,820
From standard gas per hour per brake horsepower...................... 11, 560
- Gas produced, cubic feet (reduced to standard).
] 7 PR 83, 545
Per hour. et 19, 300
Per pound coal consumed in producer ... ...l 55.7
Per pound dry coal consumed in producer ....... ... .. .. ..o ... 63
Per pound combustible consumed in producer................oooillL 7.7
Per pound equivalent coal used by producer plant. ... .._............. 50.2
Per.pound equivalent dry coal used by producer plant _..._....._ .. ... . 56.8
Per pound equivalent combustible used by producer plant .............. 68.2

* Gas-producer hoppei' leaked.
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Horsepower developed.

Average electrical horsepower available for outside purposes ......_..... 185.7
Average electrical horsepower developed at switch board........._...... 198.6
Average brake horsepower t available for outside purposes.............. 218.5
Average brake horsepower t developed at engine._._._......_._......... 233.5
Coal consumed in producer, pounds per horsepower per lour.-
Ct?fgdtfs Dry coal. C(zf-g]bé”
Per electrical horsel)d“fer available for outside purposes..| 1.87 1.65 1.37
Per electrical horsepower developed at switch board..... 1.74 1. 54 1.28
Per brake horsepower f available for outside purposes....| 1.59 1.40 1.17
Per brake horsepower  developed at engine ._.._..._... 1.48 1.31 1.09
Equivalent pounds used by producer plant per electrical
horsepower available for outside purposes............. 2.07 1.83 1.52
Equivalent pounds used by producer plant per electrical ‘
horsepower developed at switch board.... .. ... ..... 1.94 1.71 1,43
Equivalent pounds used by producer plant per brake
horsepower 1 available for outside purposes ........... 1.76 1.55 1. 30
Equivalent pounds used by producer plant per brake
horsepower 1 developed at engine ....... . .. ....._. 1.65 1.45 1.21
Average composition of coal and gas.
COAL. Per cent. GAS BY VOLUME. Per cent.
Moisture. ...t 11.60 | Carbon dioxide ..........oiinnn. 12.07
Volatile matter.................. 35.28 | OXygen......oooooeeoiaaaaa... .20
Fixed carbon .............. .. 38.28 | Carbon monoxide ............... 10. 53
Ash (... ilil.. e 14.84 | Hydrogen ......_ ... ... ... 7.63
. Methane. ... ... .............. 6.33
Sulphur ... .. .ooLooLill.. 4.56 | Nitrogen........................ 63.23
99. 99

In using Missouri No. 2 coal some difficulty was experienced in
keeping the bed in” good condition, owing to its tendency to break
open in spots. The high percentage of sulphur in the coal did not
add to its value as a producer fuel, but the writer’s opinion is that it
can be used to advantage in producers by increasing the facilities for

purifying.
COAL, MONTANA NO. 1; PRODUCER-GAS TEST NO. 5.%

[Coal from mine near Red Lodge, Mont.; tested October 24-25, 1904.]

Duration of test .. ... ...l hours. . 22.33
Total coal consumed in producer. e pounds.. 10,200
Moisture in coal ... .. iiiiiiiiiaaian per cent.. 11.4
Dry coal consumed in producer .............................. pounds.. 9,037
Refuse from dry coal. ... . ... ... ... .iiiiiiiiiiaio... per cent.. 12.12
Total refuse from coal. .. .. :.o .o il pounds.. 1,095
Total combustible consumed-in producer.... ... . .. .. ........ do.... 7,942

* Gas-producer hopper leaked.
1 Based on an assumed efficiency of 85 per cent for generator and belt,
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Coal consumed, pounds per hour.
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Coal consumed in PrOAUCET oot iiieaeaaan 456. 5
Dry coal consumed in producer.............. e 404. 5
Combustible consumed in producer. . ...... ... oo .. 355. 8
Equivalent coal used by producer plant. .. ... .. ... ... ... ... 506. 8
Equivalent dry coal used by producer plant. ... ... .. ._....._.... 449.1
Equivalent combustible used by producerplant..............oc........ 395
British thermal units.
Per pound of coal as fired............. ...l 10,575
Per pound of dryeoal. . ... ... ... 11, 934
Per pound of combustible. ... .. .. ..., 13,580
Per cubic foot of standard gas ... ...l .160.8
From standard gas per pound of dry coal burned in producer........... 6, 580
From standard gas per hour per brake horsepower..................... 11,340
Gas produced, cubic feet (reduced to standard). }
NS ) 369, 500
Per hour. - e 16, 540
Per pound coal consumed in producer ... ... ooooiiilLL 36.23
Per pound dry coal consumed in producer ... ......................._. 40. 89
Per pound combustible consumed in producer............ e eecteeccaaan 46. 50
Per pound equivalent coal used by producerplant... ... ... ... ... 32.64
Per pound equivalent dry coal used by producer plant................. 36. 80
Per pound equivalent combustible used by producer plant ... ..___. 41.90
Horsepower developed.
Average electrical horsepower available for outside purposes............ 191
Average electrical horsepower developed at switchboard ............... 199.5
Average brake horsepower t available for outside purposes..........._. 224.8
Average brake horsepower 1 developed at engine...................... 234.7
Coal consumed in producer, pounds per horsepower per hour.
a8 | ey con. | O
Per electrical horsepower available for outside purposes...| 2.39 2.12 1. 86
Per electrical horsepower developed at switch board..... 2.29 2.03 1.78
Per brake horsepowert available for outside purposes ...| 2.03 1.80 1.58
Per brake horsepower ¥ developed at engine ....._...... 1.95 1.72 1.52
Equivalent pounds used by producer plant per electncal '
horsepower available for outside purposes............. 2.65 2.35 2.07
Lt};.nvalent pounds used by producer plant per electrical .
orsepower developed at switch board................ 2.54 2.25 1.98
Equivalent pounds used by producer plant per brake
horsepowert available for outside purposes............ 2.26 2.00 1.76
Equivalent pounds used by producer plant per brake
orsepowert developed at engine..................... 2.16 1.91 1.68

1 Based on an assumed efficiency of 85 per cent for generator and belt.
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Average composition of coal and gas.

| COAL. Per cent. | GAS BY VOLUME. Per ceht.

Moistiare. ......... .o 11.40 | Carbon dioxide................. 9.04
Volatile matter.................. 34.55 | OXygen........................ 36
Fixed carbon......._............ 43.31 | Carbon monoxide .............. 18. 67
Ash ... ool PO 10.74 | Hydrogen ........._... P 8.00
- Methane....................... 4.84

Sulphur ... ... ..ol .. 172 | Nitrogen.................. PO 59.10

100.01 -

The Montana No. 1 coal was a washed slack. It made good gas,
but was too fine to be burned at the rated output of the producer. It
clinkered badly, causing the blast to break through the bed in two or
three places and make bad holes. The test is valuable principally as
a demonstration that good gas can be made from coal of this class.

It is recommended that 2 water seal type of producer be used for
fuel of this class, and also that the coal be fed in sizesnot smaller than
chestnut. In using lump coal the producer should.be 20 per cent
larger for the same horsepower than one running on ordinary coal;
and for slack from 25 to 30 per cent larger.

After this test the bed of ashes was drawn from the producer, as
the large clinkers would have been detrimental to the next following
test. '

COAL, NORTH DAKOTA NO. 2; PRODUCER-GAS TEST NO. 10.%

[Coal from the mine of the Cedar Coulee Coal Company, near Williston, N. Dak tested November

14, 15, 1904.) )

Duration of test .. ... i ieiieiaeaaaan hours.. 30
Total coal consumed in producer........ s eeman pounds.. 13,800
Moisture in coal .. ... .o ... per cent.. 39.56
Dry coal consumed in producer.................. ... . pounds.. 8,340
Refuse from dry coal ... ... ... ... .. ... per cent. . 10.53
Total refuse from coal...... ettt iatmeeeeeeieeeeaaas pounds. . 878
Total combustible consumed in producer ........................ do.... 7,462

Coal consum.ed, pounds per hour.

Coal consumed in producer ........ ... . iciiiiiiiiiiiiiieiiiiaa 460
Dry coal consumed in producer. ... ... ...ocoioiiiiliiiiiiiaaaiiaan 278
Combustible consumed in producer....... .. ... ... .............. 249
Equivalent coal used by producer plant. ... ... ... ... ... ....... 510
Equivalent dry coal used by producer plant. ......._ . ................ 308
Equivalent combustible used by producer plant....... e S, 275.8
British thermal units.
Per pound of coal as fired. . ... i i 6, 802
Per pound of dry coal............. e P e 11, 255
Per pound of combustible. ... ... .. i iiiiiiiio.. 12, 600
Per cubic foot of standard gas ... ... ... .ioiciiiiiiiiiiiiiiiiaaat 188.5
From standard gas per pound dry coal burned in producer ............. 7,830
From standard gas per hour per brake horsepower..._... ... . ._...... 13,770

*(@ag-producer hopper leaked.
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Gas produced, cubic feet (reduced to standard).

L7 e i.... 346,400
Perhour............. ........) et eaaaeeaa. eeeeea- 11, 550
Per pound coal consumed in producer. .. .. ......oollLL 25.15
Per pound dry coal consumed in producer ........ ...l 41.53
Per pound combustible consumed in producer............ e . 46.42
Per pound equivalent coal used by producer plant..................... 22.68
Per pound equivalent dry coal used by producer plant........... .. .. 37.5

Per pound equivalent combustible used by producer plant ............. 41.88

Horsepower developed.

Average electrical horsepower-available for outside purposes ........ .. 125.1
Average electrical horsepower developed at switch board ............. . 134.2
Average brake horsepower  available for outside purposes ............ 147.3

Average brake horsepowert developed at engine ... ... ......... ... 158

Coal consumed in producer, pounds per horsepower per hour.

Coal as * .
red.” | Dry coul. | TN
Per electrical horsepower available for outside purposes..| 3.67 2.22 1.99
Per electrical horsepower developed at switch board ....| 3.42 2.07 1.86
Per brake horsepower T available for outside purposes ...|[ - 3.13 1.89 1.69
Per brake horsepowert developed at engine ............ 2.91 1.76 1.58
Equivalent pounds used by producer plant per electrical
horsepower available for outside purposes ............ 4.07 2.46 2.20
Equivalent pounds used by producer plant per electrical
horsepower developed at switch board................| 3.80 2.29 2.06
Equivalent pounds used by producer plant per brake | - . '
horsepower 1 available for outside purposes........... 3.47 2.09 1.88
Equivalent pounds used by producer plant per brake ]
horsepowert developed at engine ...._ ... ... ... .. 3.23 1.95 1.74

“Average composition of coal and gas.

COAL. Per cent. GAS BY VOLUME. Per cent.

Moisture. . .. .coceeiiiiaaaa 39.56 | Carbon dioxide ................ 8.69

Volatile matter..... .._......... 27.78 | Oxygen........... s ©.23

Fixed carbon .. ................. 26.30 | Carbon monoxide .............. 20. 90
Ash ool 6.36 | Hydrogen ..................... 14.33

. L Methane.. ... ................ 4.85

Sulphur ... .coeeiiiiiiiiaa .93 | Nitrogen.....i.coeieeemmnoa... 51. 02
100.02 -

This brown lignite would be an ideal gas-producer fuel but for its
tendency to clinker. It yielded a rich gas and not so very much tar.
This tar was yellow and sticky and not at all like that from bitumi-
nous coal. The bed had to be carried deeper than for soft coal and had
to be poked frequently to prevent the formation of clinkers. After

t+Based on an assumed efficiency of 85 per cent fbr generator and belt.
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thirty hours’ continuous run the bed was in good condition, and the
test could have been continued or a new run begun without renewing
the producer bed. '

During the test the engine carried only two-thirds of its normal
load, but there seems to be no doubt that it could have carried full
load throughout the entire run.

COAL, TEXAS NO. 1; PRODUCER-GAS TEST NO. 11.*

[Coal from the mine of the Houston County Coal and Manufacturing Company, near Crockett, Tex.;
tested November 21, 22, 1904.]

Duration of test. ... .. .. ..o L. e hours. . 21.67
Total coal consumed in producer. ... ... . ... ... ... pounds.. 12,800
Moisture in coal - ... ... L.l per cent. . 33.50
Dry coal consumed in producer...... . .. ... . .. .. ... pounds.. 8,510
Refuse from dry coal. ... .. .. .. ... per cent.. 15. 85
Total refuse from coal. .. ... .. .. ... ..., pounds.. 1,827
Total combustible consumed in producer......... O do.... 7,183

Coal consumed, pounds per hour.

Coal consumed in producer ......... ..o i . 590
Dry coal consumed in producer. - «c.. ..ot i 393
Combustible consumed in producer.. ... ... .. ... ... 332
Equivalent coal used by producer plant..... . ... .. ... ... ... e 660
Equivalent dry coal used by producer plant....... ... .. ... .o . ... - 439.5
Equivalent combustible used by producer plant .. ... ... . .. .. ... 371.3
British thermal units.
Per pound of coal as fired........... e aeeicaeaaaaas ... 7,267
Per pound of drycoal. . ... .. iiieiieiiiiaaan. 10, 928
Per pound of combustible.... ... ... il 12,945
Per cubic foot of standard gas .. .. ... ... .o ii..... 169.7
From standard gas per pound dry coal burned in producer............. 7,260
From standard gas per hour per brake horgepower..................... 12, 230

Gas produced, cubic feet (reduced to standard).

0] 7 1 U 363, 654
Perhour. ... ... .. ... ... S 16, 800

" Per pound coal consumed in Produeer - - . .....o.eeeoiieeioiiieoaain. 28.4
Per pound dry coal consumed in producer .............coiiiiniiaaan.. 42.7
Per pound combustible consumed in producer......._ . . .. ... ... 50.6
Per pound equivalent coal used by producer plant...... ... . .. ...... 25.5
Per pound equivalent dry coal used by producer plant........_..._.... 38.2
Per pound equivalent combustible used by producer plant ............. 45.3

Horsepower developed.

Average electrical horsepower available for outside purposes............ : 187

Average electrical horsepower developed at switch board .............. 198
Average brake horsepower 1 available for outside purposes............. 220
Average brake horsepower { developed atengine ........._..._...._._. 233

*Gas-producer hopperleaked.
1 Based on an assumed efficiency of 85 per cent for generator and belt.
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Coal consumed in producer, pounds per horsepower per hour.

SguL | ey oot | Ogmbne
Per electrical horsepower available for outside purposes..| 3.16 2.10 1.78
Per electrical horsepower developed at switch board..... 2.98 1.99 1.68
Per brake horsepower t available for outside purposes ...| 2.68 179 1.51
Per brake horsepower t developed at engine ............ 2.54 1.69 1.43
Equivalent pounds used by producer plant per electrical
horsepower available for outside purposes............. 3.53 2.35 1.99
Lquwalent pounds used by producer plant per electricai |
horsepower developed at switch board . ............... 3.34 2,22 1.88
Equivalent pounds used by producer plant pe1 brake
horsepower t available for outside PuUrposes ........... 3.00 2.20 | 1.69
Equivalent pounds used by producer plant per brake .
orsepower 1 developed at engine .. _... ... _.._.___. 2.83 1.99 1.60

1 Based on an assumed efticiency of 85 per cent for generator and belt.

Average composition of coal and gas.

COAL. Per cent. GAS BY VOLUME. Per cent.

Moisture. ... . .....ooiiai.. 33.50 | Carbon dlox1de .................. 11.10
Volatile matter. ... ............ 32.34 | OxXygen ... ....c...oi.oiiiool .22
‘Fixed carbon .._................. 23.80 | Carbon monoxide .......cc...... 14. 43
Ash ool 10.36 | Hydrogen......ccooeoaeenaaaaen. 10. 54
Methane ... ..ooooieiiaaaaas 7.48

Sulphur . ... ..ol .63 | Nitrogen ...oc.ceecacacacnaaaaaa, 56. 22
’ 99. 99

The Texas No. 1 is a brown lignite strongly resembling that pre-
viously tested from North Dakota. The gas from it was not so rich
as that from the North Dakota lignite, but it was higher in heat units
than is the gas obtained from ordinary soft coal. The lignite was
more difficult to handle in the producer than bituminous coal, but
by frequent poking and by supplying the right amount of air to the
producer the bed was kept in good condition, and at the end of the
thirty-hour test it was possible to break up the clinkers in the bed,
requiring the removal of only a few ashes before beginning a new
- test. This lignite yielded a large amount of tar of the same kind as
the lignite previously tested. As.a producer fuel it is better than
many grades of bituminous coal.

COAL, TEXAS NO. 2; PRODUCER-GAS TEST NO. 18.
[Coal from Consumers Lignite Company, Hoyt, Tex.; tested December 21, 22, 1904.]

Duration of test. - oo.o oo i hours.. 19.33
Total coal consumed in ploducer ................. [ pounds.. 9,050
Moisture in €oal «cueoe it it it caiiaaeaaaaan per cent.. 33.71
Dry coal consumed in producer.. ... ... . .ocioiiiiioiiiooo. pounds.. 5,999
Refuse from dry coal. ... ... L iiiiiil.. per cent.. 10.98
Total refuse from coal...oueeeioi e iiecieeeiaceanaas . .pounds.. 658.7

Total combustible consumed in producer ..c.cceeeceaaceaacnnaan. do.... 5,340.3



108 PRELIMINARY REPORT ON COAL-TESTING PLANT. [BULL.26L

Coul consumed, pounds per hour.

Coal consumed in producer ... ... ... . o iiiiiiiiiiiiiiiiaaaaeans 468
Dry coal consumed in producer ......... ... iiiiiiiiiicicieiiaaann 310.3
Combustible consumed in producer. ... .. .. ... i iiioiiiieiciacaan 276.2
Equivalent coal used by producer plant..._..._.. ... ... .. ... ... - 519.5
Equivalent dry coal used by producer plant...... . ... ... ........ - 344.4
Equivalent combustible used by producer plant .................... .- 306.6
British thermal units.
Per pound of coal as fired................ e e eieeeiieaaaas 7,348
Per pound of dry coal. ... oo i 11, 086
Per pound of combustible. ... ....ooooooii il cee-. 12,450
Per cubic foot of standard gas........... et eeaas 156. 2
From standard gas per pound dry coal burned in producer............. 8,060
From standard gas per hour per brake horsepower..................... 10,570

Gas produced, cubic feet (reduced to standard). .
Total ..o e e e e et e 309, 140

Perhour............ el P ‘16, 009

Per pound coal consumed in producer ....._.....__..._.._. e 34.2
Per pound dry coal consumed in producer -....... ... ... .oi..oLi.. 51.6
Per pound combustible consumed in producer...... ... ... ... ... 57.9
Per pound equivalent coal used by producer plant..................... 30.8
Per pound equivalent dry coal used by producer plant ......_..... e 46.4
Per pound equivalent combustible used by producer plant ............. 52.2

Horsepower developed.

Average electrical horsepower available for outside purposes ........... 189.6
Average electrical horsepower developed at switch board ......0....... 201. 2
Average brake horsepower t available for outside purposes.......... - 223

Average brake horsepower 1 developed at engine _.._..__...._ ... .___. 236.5

Coal consumed, pounds per horsepower per hour.

Coal as Combus-
fired. | DI¥ coal| Zijpje.
Per electrical horsepower available for outside purposes..| 2.47 164 | 146 .
Per electrical horsepower developed at switch board..... 2.33 1.54 1.37
Per brake horsepower t available for outside purposes....; 2.10 1.39 1.24
" Per brake horsepower 1 developed at engine. ............ 1.98 1.31 1.17
Equivalent pounds used by producer plant per electrical
horsepower available for outside purposes....._....... 2.74 1.82 1.62
Equivalent pounds used by producer plant per electrical ' '
horsepower developed at switch board................ 2,58 .71 . 1.52
Yquivalent pounds used by producer plant per brake
horsepower f available for outside purposes............ 2.33 1.55 1.38
Equivalent pounds used by producer plant per brake )
horsepower 1 developed atengine. ......_ ... ... ... 2.20 1.46 1.30 -

+Based on an assumed efficiency of 85 per cent for generator and belt.
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Average composition of coal and gas.

. COAL. Per cent. GAS BY VOLUME. Per cent.
Moisture ....uen .. s 33.71 | Carbon dioxide.................. 9.60
Volatile matter....... eeeeiaaas 29.25 | Oxygen.............. reeeeaaen .20
Fixed carbon....... o temenmenana 29.76 | Carbon monoxide ........... L... 18,22
Ash o 7.28 | Hydrogen.._.._._...._... e 9.63

Methane..................o..... 4.81
Sulphur. ..ol 53 | Nitrogen ......ccooioiaii .. 57.53
' " 99.99

Texas No. 2 is a brown lignite that gave highly éatisfactory results
in the producer, yielding .a rich, uniform gas and a large amount of
yellow tar. It is an excellent fuel for producers.

COAL, WEST VIRGINIA NO. 1; PRODUCER-GAS TEST NO. 3.

[Coal from the mine of the Virginia and Pittshurg Coal Company, Kingmont, W. Va.; tested October
17, 18, 1904.]

Duration of test.......... e aaaas hours.. = 24
Total coal consumed in producer ... .. .o.oooioiaeiiieaann pounds.. 6,900
Moisture in €oal - ..« .o o il ....per cent. . 1.61
Dry coal consumed in produger.. ... ... ool pounds.. 6,790
Refuse from drycoal ... ... i .o il . per cent.. 6.24
Total refuse from eoal. ... ... .. . .. . ......C eeieaiana pounds. . 423.5
Total combustible consumed in producer................. ... .. do.... 6,366.5

Coal consumed, pounds per hour.

Coal consumed in producer ..... .. .. . ........ S P e 287.5
Dry coal consumed in produeer.................o....o... [ 283

Combustible consumed in producer........ .. ... ... 265.5
Equivalent coal used by producer plant...._............... [ 320.6
Equivalent dry coal used by producer plant. .. ... . .........o. ... 315.6
Equivalent combustible used by producer plant ... .. .. ... ... ... 296.1

Per pound of COAL . - ..o o et e e 14, 166

Per pound of dry coal ... .. il 14,396
Per pound of combustible......... ... .o ... .0 15,350
Per cubic foot of standard gas... ... ... ... L.l 144. 4
From standard gas per pound dry coal burned in producer ............. 9, 260
From standard gas per hour per brake horsepower......_.._...._.. ... 11,130

; Gas produced, cubic feet (reduced to standard). -
TORAL - - - e e e e e e e e e el 485, 500

Per hour. e iieiiiieiiaeaaaa- 18,150
Per pound coal consumed in Producer « - .. ...coiiiiiiiiiiaaaniiaa ... 63.2
Per pound dry coal consumed in producer ..........c.oiiaiiia... . 64.1 .
Per pound combustible consumed in producer..... ... ... ..o ... 68. 4
Per pound equivalent coal used by producer plant..................... : 56.6
Per pound equivalent dry coal used by producer plant................. 57.5

Per pound equivalent combustible used by producer plant.............. 61.3
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Horsepower developed.
Average electrical horsepower available for outside purposes............ 190.1
Average electrical horsepower developed at switchboard ...._.......... 200. 4
Average brake horsepowert available for outside purposes ......._..... 223.8
Average brake horsepowert developed at engine ................_..... 235.5

Coal consumed in producer, pounds per horsepower per hour.

CQUL8S | Dry con. | CombuS

Per electrical horsepower available for outside purposes..| 1.51 1.49 1.40
Per electrical horsepower developed at switch board.. ... 1.43 1.41 1.33
Per brake horsepowert available for outside purposes....| 1.29 1.27 1.19
Per brake horsepowert developed at engine -........... 1.22 1.20 1.13
Equivalent pounds used by producer plant per electrical .

horsepower available for outside purposes ............ 1.69 1.66 1.56
Equivalent pounds used by producer plant per electrical

horsepower developed at switch board.............._.. 1.60 |- 1.57 1.48
Equivalent pounds used by producer plant per brake

horsepower  available for outside purposes ........... 1.43 1.41 1.33
Equivalent pounds used by producer plant per brake .

horsepower tdeveloped at engine .......oo.oocao.... 1. 36 1.34 1.26

Average composition of coal and gas.

COAL: Per cent. : GAS BY VOLUME. Per cent,

Moisture.... ... c.ooieieea.. 1.61 | Carbon dioxide ................ 10.50
Volatile matter. . _.._........... 36.85 | Oxygen. ... ..o .10
Fixed carbon ... .. ... _..._. 55.40 | Carbon monoxide .............. 14. 34
Ash ool teee. 6.14 { Hydrogen ... ... ... ........ 2.81
Methane . .... ..., 5. 56

Sulphur .. ... ... . e .87 | Nitrogen.....coocaeiiaiiaa.n 66. 69
100. 00

Previous to starting the test on this coal the tar extractor was removed
and a new one substituted. As it was necessary to take the producer
operator from his work to assist in placing the new extractor, the pro-
ducer did not receive any attention for a few days and was in bad con-
dition when the test was started. It was thought best to see if the
producer could be made to carry full load and build up its bed into
good running condition at the same time. The load was carried and
the producer was in good shape for the official test six hours after
being put into operation. :

As the coal contained about 50 per cent slack, the producer was run
with a hot bed, in order to coke the coal quickly after it fell on the
fire. It made a good top coke, which was readily handled. The fire
was easily managed and the coal may be considered an excellent fuel
for producers.

+ Based on an assumed efficiency of 85 per cent for generator and belt.
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COAL, WEST VIRGINIA NO. 4; PRODUCER-GAS TEST NO. 4.

[Coal from the mine of the West Virginia Coal Company, Bretz, W. Va.; tested October 20, 1904.]

Duration of test ... ....._..... e e e eeteeeeeeceeaeaaas hours. . 9
Total coal consumed in producer.......... ... ........ e pounds... 2,100
Moisture incoal. . ... o it oot per cent__ 1.99
Dry coal consumed in producer ..............oo.oioioiioioa.. pounds..  2,058.2
Refuse from dry coal ....... ... .. oLiiiiiiiio.. per cent.. 9
Total refuse from coal . ... .. .. . .. L ........ pounds. . 184.9

" Total combustible consumed in producer ..................... pounds.. 1,873.3

Coal consumed, pounds per hour.

Coal consumed in ProduCer . ... .. ... ... eooiiiiiie .. 233
Dry coal consumed in producer.. ... ... ... .. .l 229
Combustible consumed in producer.- .. ... ......ceieniiiiiiiaanann. 208
Equivalent coal used by producer plant.... .. ... ... .ooii.iiio.. 262. 8
Equivalent dry coal used by producer plant ..................... s 258. 2
Equivalent combustible used by producer plant............c..oveeenns 234.5
British thermal units.
Per pound of coal.. ... ....... e e e ————an 13,918
Per pound of drycoal . .. ..ooimnnnim e 14, 202
Per pound of combustible ... ... ... 15, 600
Per cubic foot of standard gas ...l 143.2
From standard gas per pound dry coal burned in producer............. 11,610
From standard gas per hour per brake horsepower.. ... ._.._........__. 11, 320

Gas produced, cubic feet (reduced to standard).

Total _........... @i eaaaeeaas 167,000

Perhour... ...l e e 18, 560

Per pound coal consumed in producer. ...... ...l 79.6
Per pound dry coal consumed in producer.................o.ioiaio . 8L2
Per pound combustible consumed in producer .. ..............oo.ol.o.. 89. 2
Per pound equivalent coal used by producer plant ... .. .. .. ... 70.6
Per pound equivalent dry coal used by producer plant.................. 71.9
Per pound equivalent combustible used by producer plant.._........... 79.2

Horsepower developed.

Average electrical horsepower available for outside purposes............ 189.2
Average electrical horsepower developed at switch board........._..__. 199.7
Average brake horsepowert available for outside purposes ............. 222.5
Average brake horsepowert developed at engine .................._... 235

1 Based on an assumed efficiency of 85 per cent for genérator and belt.
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Coal consumed in producer, pounds per horsepower per hour.

Cgulg | pry cot. | Ogmbu

Per electrical horsepower available for outside purposes..| 1.23 1.21 1.10
Per electrical horsepower developed at switch board..... 1.17 1.15 1.04
Per brake horsepower 1 available for outside purposes ...| 1.05 1.03 .935
Per brake horsepower{ developed at engine_...__..._._.| .992 |- .975 . 885
Equivalent pounds used by producer plant per electrical '

horsepower available for outside purposes............. 1.39 1. 36 1.24
Equivalent pounds used by producer plant per electrical .

horsepower developed at switch board......._..._.... 1.32 1.29 1.17
Equivalent pounds used by producer plant per brake

horsepowert available for outside purposes...._....... 1.18 1.16 1.05
Equivalent pounds used by producer plant per brake

horsepowert developed atengine..._................. 1.12 1.10 .998

+Based on an assumed efficiency of 85 per cent for generator and belt.

Average composition of coal and gas.

. COAL. Per cent. GAS BY VOLUME. Per cent.
Moisture . .......oooeeen.-. e 1.99 | Carbon dioxide... ... .......... 10.16
Volatile matter............ PO 28.89 | OXygen...oueoeeoeeneaeneanann. .24
Fixedcarbon. .. .. ie.oooen... 60.30 | Carbon monoxide ............... 15. 82
Ash ...l R 8.82 | Hydrogen ... ................ 11.16
Methane. ... ... ... ... ........ 3.74

Sulphur ... ...l .79 | Nitrogen.............oo..olo. 58. 88

) 100. 00

The West Virginia No. 4 coal is soft and friable, reaching the pro-
ducer mainly as slack. It coked well on top of the bed and was |
readily worked. It promised to give the largest yield of gas of all the
coals used thus far. Owing to the small supply of coal available the
 test was necessarily of short duration, but enough was done to show
that it is an excellent gas-producer coal.

COAL, WEST VIRGINIA NO. 9, PRODUCER- GAS TEST NO. 17.

[Coal {from Vulcan mine of the Mount Carbon Coal Company (Limited), Powellton, W. Va.; tested
December, 19, 1904.]

DUration of Best .. . .-« v oo e et e hours.. 6.33
Total coal consumed in producer. . ............................ pounds.. 1,900
Moisture in coal - ... ...l percent.. - 2.66
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