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ABBREVIATIONS.

In describing fuels, especially as to size, use is made of the following

abbreviations:

@

= Qo0
.=egg.

f. c.=finely crushed.

—

=lump.

n.=nut.

p.=pea.

r. 0. m.=run of mine.

4

scr.=finely screened.

s.=slack.
sc.=screenings.
std.=standard.
thr.=through.
w.=washed.
/’=inch or inches.



WASHING AND COKING TESTS OF COAL AND CUPOLA
TESTS OF COKE CONDUCTED BY THE UNITED
STATES FUEL-TESTING PLANT AT ST. LOUIS,
JANUARY 1, 1905, TO JUNE 30, 1907.

By Ricmarp MorpexkE, A. W. BELDEN, and &. R. DELAMATER.

INTRODUCTION.

By Joserr A. HoLMES.

The tests of washing and coking coals and of the behavior of the
resulting coke in cupola practice, as reported herein, were made
during the fiscal years 1905 and 1906 at the St. Louis fuel-testing
laboratory of the United States Geological Survey. These tests
were carried on in connection with similar investigations of the
steaming and gas-producing qualities of the same coals and of the
possibility of improving such coals by briquetting. This work was a
part of the general inquiry concerning the most economical manner
of utilizing each type of coal tested.

Many coals as received from the mine were found to be too high in
ash, in sulphur, or in phosphorus to make satisfactory metallurgical
coke without prior treatment, and some coals possessed better coking
qualities than others. It was found that the washing of some coals
so reduced the percentage of ash and sulphur as to make available
for the production of coke a coal which otherwise would have had no
value for this purpose. In the following pages are reported the
details of the washing of coal, the production of coke therefrom, and
the behavior of the coke in the cupola when utilized for the
production of castings, the results of each test being tabulated in
full. A study of these tables indicates many important facts as to
the behavior and treatment of the coals mined in the various portions
of the United States when prepared as metallurgical coke.

The washing tests of 1905 were not as satisfactory as the later tests
because of inadequate storage facilities and the lack of certain equip-
ment, but the latter was added in time for the tests of 1906. An

5



6 WASHING, COKING, AND CUPOLA TESTS.

important result of the washing tests is shown in the percentage of
ash and sulphur actually removed. The reduction of these impuri-
ties by washing, of course, increases the percentages of fixed carbon
and volatile matter over the amounts present in raw coal. These
facts, the number of washings, and the methods of washing, are
recorded, thus furnishing valuable data as a guide to the treat-
ment necessary to render each coal tested most suitable for coking.
Altogether there were 101 regular washing tests and 12 special tests.

The results of these tests show an increase in moisture of 10 to 30
per cent, a reduction in ash in the 1905 tests of 15 to 50 per cent and
in the 1906 tests of 20 to 60 per cent, and a reduction in sulphur in
the 1905 tests of 10 to 40 per cent and in the 1906 tests of 10 to 50
per cent. A few examples of the total amount of reduction may be
mentioned. A raw coal containing 5.05 per cent of sulphur con-
tained after washing 2.47 per cent, a total removal of 55 per cent.
Proportionate reductions in sulphur were made in coals containing
lesser amounts. The ash in a raw coal containing 42.56 per cent
was reduced by washing to 29.67 per cent, a total removal of 65 per
cent. In a similar manner ash in a raw coal containing 15.72 per
cent was reduced to 10.16 per cent, a total removal of 41 per cent;
and in a coal containing 9.81 per cent to 5.38 per cent, a total removal
of 59 per cent. It is evident that coals which are in the raw state
utterly unfit for steaming purposes can be made fairly good steaming
- coals by washing, and that coals unsuited for coking can be made
available in the same way.

It is proposed to conduct during the next fiscal year washing tests
with much improved apparatus at the fuel-testing plant recently
established at Denver, Colo., where experiments in washing and coking
will be made on the coals mined in the Rocky Mountain region, with-
a view to determining what can be done to make them available for
the production of metallurgical coke.

The coking tests were made in ovens of the regular beehive pattern,
two of standard size 7 feet high, and one of standard diameter 6 feet
4 inches high. Samples of coke were taken from five different parts
of the oven in practically the same location for each test, so as to give
a standard method of comparison for each coke. The present report
covers 192 tests, made on 100 coals, the samples having been col-
lected from 17 States and 1 Territory. One hundred of these tests
were made on raw coal, 82 on washed coal, and 10 under miscellane-
ous conditions. In some of these tests it was found that the addition
of pitch produced coke from coal which when tested raw gave either
no coke or coke of an inferior quality. In other tests the addition of
piteh did not improve the quality of the coke. The tabulated results
of the coking tests should be studied in the light of the description of
the resulting coke which accompanies the tables. The physical tests
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to determine the compressive strength of the coke—or, in other
words, the height of the furnace burden which the coke will sup-
port—showed only the worthlessness of such determinations. The
compressive strength of a given coke made with the same coal ranged
from about 700 pounds ultimate strength per square inch to over
2,000 pounds. As a coke with compressive strength of 48 pounds
will support the burden of any modern furnace, it is evident that
this test is of little or no practical value, especially as the burden
borne by the coke may be greatly modified by the action of heat, by
attrition, and by other factors. The inquiries seem to indicate that
the yield of coke is increased and-the proportion of breeze reduced
by preliminary . crushing. Further experiments are necessary to
verify these determinations, as well as to indicate the limit of fine-
ness of such crushing Fine crushing appears to increase the strength
of the coke, which is apparently 1nﬁuenced also by the amount and
distribution of ash.

More complete coking tests will be carried on with a view to pro-
curing more conclusive data along the lines above indicated, also
. with a view to determining more accurately the loss of sulphur from
coal to coke, which varies with the coals and the method of treat-
ment. These coking tests are being continued at the new plant at
Denver on beehive ovens with two heights of crown, in order to deter-
mine the treatment necessary to produce good metallurgical coke
from the coals mined in the Rocky Mountain region.

The great need of the immediate future in connection with coking
experiments is the conduct of such tests in by-product ovens, and it
is hoped that funds may soon be had which will permit the erection
and operation of such ovens.

The cupola tests of coke in 1905 and 1906 were carried on along
lines fully described in Professional Paper No. 48. The results as
set forth in the following tables give the details of 170 cupola tests.
The data concerning record of melt, taken in connection with the
indications of the source of the coals and the analyses of the corre-
spondlng coke, furnish interesting facts as to the melting ratio of
iron to coke, the rate of melting per hour, and the amount of iron
recovered. HKqually interesting is the table giving the chemical
effect on iron from cupola tests of cokes made from coals mined in
various States. It is not contemplated that these cupola tests will
be continued during the fiscal year, in view of the necessity of devot-
ing the available funds to the study of the coking qualities of western
coals



WASHING TESTS.

By G. R. DELAMATER.

REPORT FOR 1gos.
IMPROVEMENT IN EQUIPMENT.

The lack of adequate storage facilities and the constant demand
on the weighing and conveying apparatus for delivering coal to the
other sections of the fuel-testing plant, which greatly interfered with
the washing tests made during 1904, were again felt in 1905 and
tended somewhat to vitiate the results, although much improvement
was made in the equipment.

In order to eliminate these difliculties, important changes were
made during the year in the arrangement of the washer equipment,
The storage capacity available during 1904 was increased from 175
tons to 350 tons. Additional ‘‘shed bins” of 150 tons aggregate
capacity were provided outside the washer plant for storing coal at
times when the regular washer bins were filled.

The coal was shoveled from the cars direct to the crusher or to a
hopper scale. By means of a combination elevator conveyor the
coal could be transferred from the hopper scale or crusher to any one of
the twelve regular storage bins, or from one bin to another; or could
be transferred to belt conveyors for delivering the coal to the boiler
section and other divisions of the plant. The elevator conveyor
referred to was relieved of a large portion of the work of handling
coals for the gas-producer and boiler sections by a 30-inch Jeffrey belt
conveyor, which was installed to run from the car siding to the bins of
these sections for the purpose of delivering coal to them direct from
the cars.

All washing tests made during 1905 were made on the Stewart jig
used during 1904, at a speed of 35 revolutions per minute and 6-inch
stroke. The sludge-recovery system, with the customary perforated-
bucket elevators, was used in reclaiming the washed coal and refuse

aCompare the following U. S. Geologiéul Survey publications: Bull. No. 261, 1905, p.60; Prof. Paper
No. 48, 1906, p. 1460. :
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WASHING TESTS. 9

after washing. Owing, however, to the fact that there were only two
sludge tanks—one for the washed coal and one for the refuse—only
one jig could be operated at a time, since if two or more jigs were
operated their output would become mixed in the sludge tanks.

With the existing arrangement of the washery it was necessary to
use the same water over and over again. The washed-coal sludge
tank, supplied with water from the city mains, was used as a reser-
voir from which the water was delivered, principally beneath the
screens of the jigs. A considerable amount of fine coal was thus car-
ried over from the sludge tank. The bulk of this fine coal settled to
the bottom of the jig body, where it became mixed with the refuse
and was carried on to the refuse sludge tank.

All coals tested were passed through an 18 by 24 inch Cornish
tooth-roll crusher, which breaks the coal down to a maximum size
of about 2 inches, although, of course, a considerable proportion may
be much smaller, depending on the nature of the coal.

The power for operating the plant was furnished by a 12 by 16 inch
Frost steam engine, belted to a main shaft from which the jigs and
other machinery of the plant were driven. The steam for this engine
was received from the boiler section.

PERSONNEL.
The 1905 tests were made under the direction of John D. Wick.
REPORT FROM JANUARY 1, 1906, TO JUNE 30, 1907.
EQUIPMENT AND OPERATION.

On February 22, 1906, the washery plant was almost entirely
destroyed by fire, and with it a few samples of coal that were on hand
in the storage bins. The plant was immediately rebuilt, the former
arrangement being followed throughout.

From January 1 to December 15, 1906, one Stewart jig was used
in making all the washing tests. During December, 1906, a special jig
was installed. This jig was of the center-plunger type, i. e., the
plunger was directly beneath the screen, and the upstroke of the
plunger caused the pulsation. The plunger had no valves, but valves
were arranged in the sides of the jig body to admit the supply water
on the downstroke of the plunger. Cams and springs were used in
such a manner that the plunger had a slow downward and a quick
upward stroke. The sereen of this jig was 4 feet wide by 5 feet long
and was made of strips of No. 10 wire running lengthwise of the screen
frame and set one-sixteenth inch apart. The length of the stroke
was adjustable up to 4 inches. The depth of the coal bed was also
adjustable.



10 ' WASHING, COKING, AND CUPOLA TESTS.

Owing to the fact that the power for operating the washer plant
was furnished by a 12 by 16 inch Frost steam engine, belted to a main
shaft from which the jigs and other machinery were driven, it was
impossible to change the speed of the jigs. Better results could have
been obtained on some coals tested had it been possible to change the
speed to suit the length of stroke used.

As the only crusher available for this work was an 18 by 24 mch
Cornish tooth-roll crusher, it was impossible to crush some coals down
as fine as they should have been crushed. However, an adjustable-
mesh bumping screen was installed in January, 1907, in such a man-
ner that the coal was first passed over this screen, and the tailings
then passed on to the crusher, while the fuel which went through the
screen dropped into the bin over the jig. The product of the crusher
was then elevated again to the screen, and this cycle of operation was
repeated until all the coal passed through the screen.

In December, 1906, a float and sink testing equipment was installed.
Before each washing test was made, samples of the raw coal, quar-
tered down to 2 kilograms each, were tested on four different specific-
gravity solutions. In this manner it was possible to make a prelimi-
nary determination of the result of a separation under varying per-
centages of washed coal and refuse. The coal was then washed with
the jig regulated to discharge as refuse a percentage about equal to
the percentage found advisable from the float and sink tests. After
a washing test was made, a sample of the refuse was taken and quar-
tered down to four samples of 2 kilograms each, and these were also
tested on the specific-gravity solutions. The test showing the high-
est percentage of float coal and having an analysis which agreed
fairly with that of the washed coal was then used in determining the
percentage of ‘‘loss of good coal in the refuse.” In this manner the
efficiency of the test was shown.

PERSONNEL.

John D. Wick, assisted by Edward Moore, was in charge of the
washing tests from January 1 to June 30, 1906; J. H. Gould from
July 16 to. October 12, 1906; and G. R. Delamater from November
15, 1906, to June 30, 1907.

EXPLANATION OF TABLES.

“ Percentage of reduction” and ‘‘amount actually removed.”—The
““percentage of reduction” is the comparison made of the percentages
of the impurities in the raw coal and in the washed coal. It will be
readily understood that if the ash alone is reduced by washing, the
fixed carbon and volatile matter will form a higher percentage of the
washed coal than of the raw coal. In actual practice, however, it is
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impossible to make so perfect a separation that the washing process
will not remove portions of some constituents other than the impu-
rities, and therefore the percentage of each constituent in the washed
coal is affected by the reduction of each of the other constituents.
This is clearly indicated in test 192, on Alabama No. 6, and test 198,
on Virginia No. 6. A comparison of the raw-coal and washed-coal
analyses in these two tests shows that in the test on Alabama No. 6
the percentage of sulphur was the same in the washed coal as in the
raw coal; and in the test on Virginia No. 6 the sulphur in the washed
coal was higher than in the raw coal. It will therefore be seen that a
simple comparison of the raw-coal and washed-coal analyses will not
always show whether any of the sulphur in the raw coal was actually
removed with the refuse in washing.

Formulas.—In order that these percentages might be determined,
the following formulas were compiled and used in making up this
report. It will be noted by referring to the test data (p. 15) that 10
per cent of the original sulphur in the raw coal was actually removed
with the refuse in washing Alabama No. 6, and that 13 per cent was
actually removed in washing Virginia No. 6:

Let X =the percentage of reduction of any constituent.

Y =the percentage of any constituent removed by washing.
M =the percentage that the amount of the constituent in the
washed coal is of the raw coal. _ k
a=the percentage that the washed coal is of the raw coal.
b =the percentage of the constituent in the washed coal.
c=the percentage of the constituent in the raw coal.

Then X = 9%??, M—ab,and Y == i

c

TESTS MADE.

Sixty-three domestic samples of fuel from fourteen States and Ter-
ritories and two samples from Argentina were washed during the
period covered by this report. The detailed results of the tests are
given in the following tables.
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Details of washing tests of bituminous coals in 1905.

% Size of coal.
3 (See p. 4.) Amount of coal.
S| Field No. of coal.a | Bed. Batb ok Washed. | Refuse.
=z est.
= As i Ahs 4 Rbaw = =
< shipped. | washed. | (1bs.) er Per
= Lbs. Cent Lbs. et
Tllinois: 3
101 6 r. 0. m. | thr.2”, | 14,710 | 13,586 | 92 | 1,124 8
104 s. s. 15,809 | 11,238 | 71 | 4,571 | 29
108 r. 0. m. | thr.2”, | 14,000 | 11,790 | 84 | 2,210 16
102 r. 0. m. | thr.2”, | 18,000 | 13,920 | 78 | 4,080 22
103 s. S. 14,710 | 12,795 | 87 | 1,915 13
106 T.0. M thr. 277, | 18,000 | 15,900 | 88 | 2,100 12
107 14/7-6" thr. 2”7, | 29,950 | 27,550 | 92 | 2,400. 8
105 Ie thr. 27, | 18,000 | 15,955 89 | 2,045 11
110 et thr. 27. | 18,000 | 13,035 | 72 | 4,965 | 28
111 1,e. thr. 2”7, | 14,000 | 12,500 | 89 | 1,500 11
109 ik thr. 27, 18 000 | 14,400 | 80 | 3,600 20
115 N s thr. 13”.| 50,000 | 36,000 | 72 (14,000 [ 28
112 sc. thr. 137.| 32,000 | 24,000 | 75 | 8,000 | 25
113 T. 0. M thr. 27, | 24,000 | 19,100 | 80 | 4,900 20
114 1., e, n. | thr. 2. | 14,000 12 240 | 87 | 1,760 13
118 1 thr. 27, | 16,000 15, 080 | 94 920 6
117 T. 0. m. | thr.2”. | 18000 | 15,460 | 86 | 2,540 14
116 1 thr. 27, | 18,000 15 300 | 8 | 2,700 | 15
(U e A AR TS S Lower Kit- | Oct. 20 | 1. 0. m. | thr.2”. | 45,500 | 37,450 | 82 | 8,050 18
l tanning.
|
119 o r.o.m. | thr.2”. | 26,900 | 23,750 | 88 | 3,150 | 12
121 | & r. 0. m. | thr.2”. | 32,420 | 25,625 | 79 | 6,795 21
122 | r. 0. M. | thr.2”. | 47,125 | 34,800 | 74 12,325 26
125 over #. | tnr. 2. | 29,120 | 26,000 | 89 | 3,120 | 11
133 r.0.m. | thr.2”. | 24,000 | 20,400 | 85 | 3,600 | 15
138 over14”.| thr. 2”7, | 16,000 | 14,000 | 88 | 2,000 12
137 r. 0. m. | thr.2”. | 17,200 | 15,560 | 90 | 1,640 10
131 n., S. thira274: 4(3 530 37 830 | 81 | 8,700 19
120 over ./ | thr. 2”7, | 30,920 | 29,000 | 94 | 1,920 6
124 r. 0. m. | thr.2”. | 50,000 | 43,300 | 87 | 6,700 13
123 r.0.m. | thr.2”. | 32,000 | 27,180 | &5 | 4,820/ 15
126 Lower Kit- r. 0. m. | thr.2”. | 12,000 | 9,700 | 81 | 2,300 19
tanning.
134 McConnell. .| Nov. 13 | r. o. m. | thr.2”. | 28,000 | 24,550 | 88 | 3,450 12
127 Upper Free-| Oct. 9 | r.0.m. | thr.2”. | 26,000 | 21,000 | 79 | 5,600 21
port.
128 Pittsburg...| Oct. 14 | s. S. 22,825 | 19,800 | 87 | 3,025 13
132 .| Bakerstown.| Oct. 27 | r. 0. m. | thr.2”. | 29,530 | 24,765 | 84 | 4,765 16
135 Keystone...| Nov. 29 | r. o.m. | thr.2”. | 49,150 | 24,590 | 87 | 6,560 13
136 Peerless.....| Dec. 11 | r. 0. m. | thr.2”. | 24,000 | 22,000 | 92 | 2,000 8
129 &) |.Oct. 19 | r. 0. m. | thr.27. | 24,120 ‘ 20, 060 | 85 | 4,060 | 15
| |

a Detailed account of the field origin and collection of each sample of coal may be found in Bull. U. S.

Geol. Survey No. 290, 1906.
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Details of washing tests of bituminous coals in 1905—Continued.

No. 3

o i nt). -
§ Chemical analyses (per cent) Reduction ;‘;S\lrlgéh(’ pr:r
R Raw coal. Washed coal. (per cent). cent).
22 — - =
2| Mois- | 2" | Fixed Sul- | Mois- | 4 Sul- Sul- Sul-
2 tile L Ash. Ash, Ash. Ash.
.; ture. matter. carbon. phur. | ture. phur. phur. phur.
101 | 14.43 | 29.48 | 42.81 | 13.28 4.01 | 15.23 8. 64 3.30 35 18 40 24
104 | 10.69 | 33.08 | 36.14 | 20.09 4.06 | 16.64 8. 59 3.25 57 20 70 43
108 | 10.83 | 36.24 | 39.75 | 13.18 4.53 | 12.45 9.30 3. 65 29 19 41 32
102 | .13.54 | 35.69 | 40.03 | 10.74 4.03 | 15.65 <o 3.38 30 16 45 34
103 9.50 | 31.98 | 47.08 | 11.44 1.45 | 11.86 6. 67 1.38 42 5 48 17
106 8.20 | 32.26.| 46.59 [ 12.95 3.48 | 13.30 8.91 2.48 31 29 39 37
107 8.31 | 381.65 | 49.56 [ 10.48 1.55 | 11.15 7.49 1.27 29 18 34 25
105 | 12.77 | 34.68 | 40.77 | 11.78 4.16 | 16.32 9.37 3.29 20 21 29 29
110 9.95 | 34.76 | 42.06 | 13.23 3.87 | 11.81 8.41 3.00 36 23 54 44
111 8.43 | 30.08 | 51.89 9. 60 1.14 | 10.14 8.06 1.02 16 ik 25 20
109 | 12.39 | 36.89 | 41.80 8.92 3.92 | 14.99 5.77 2.98 35 24 48 39
115 | 13.18 | 31.92 | 39.27 [ 15.63 4.79 | 15.02 8.61 3.25 45 32 60 51
112 | 13.99 | 29.40 | 42.29 | 14.32 2.31 | 16.49 7.25 1.94 49 16 62 37
113 | 10.80 | 36.09 | 40.49 | 12.62 4.39 | 11.65 9.83 3.49 22 21 38 36
114 8.90 | 38.52 | 43.37 9.21 3.74 | 10.16 7.89 3.24 14 13 25 25
118 9.55 | 36.19 | 43.65 | 10.61 3.72 | 11.76 9.52 3.18 10 15 16 20
117 | 13.58 | 34.80 | 40.91 | 10.76 3.15 | 14.55 8.14 2. 56 24 19 35 30
116 | 10.72 | 39.29 | 41.42 8.57 3.83 | 10.67 6.15 3.34 28 13 39 26
130 2.33 | 16.11 | 68.43 | 13.13 1.49 3.67 | 10.61 1.09 T 19 27 34 47
119 7.71 | 38.32 | 42.02 11.95 4.61 9.25 8.57 3.72 28 19 37 29
121 9.01 | 35.85 | 43.80 | 11.34 4.02 | 10.77 7.42 2.95 35 27 48 42
122 9.90 | 33.66 | 44.86 | 11.58 1.81 9.96 7.74 1.36 33 25 51 44
125 3.53 | 37.45 | 49.90 9.12 3.47 3.33 7.48 3.27 17 6 27 15
133 5.81 | 36.72 | 49.45 8.52 3.33 6.16 6.38 2.94 25 12 36 25
138 6.65 | 33.94 | 48.86 | 10.55 3.13 7.47 6.37 2.16 40 31 47 39
137 7.55 | 38.00 | 46.08 8.37 2.84 | 11.77 6.03 2.07 28 27 35 35
131 8.10 | 36.87 | 43.10 [ 11.93 3.35 9.49 7.45 2. 88 38 14 49 31
120 2.46 | 34.48 | 57.01 6.05 .88 4.91 4.57 .90 245 i L 29 3
124 3.24 | 3L.78 | 52.46 | 12.52 1.94 4.31 7.26 1.47 42 24 50 35
123 4.09 | 20.62 | 62.82 [ 12.47 2.08 5.67 | 10.08 1.55 19 25 31 37
126 3.09 | 17.29 | 68.29 [ 11.83 2.04 4.58 8.75 1.24 22 39 30 51|
134 3.35-| 35.13 | 55.94 5.58 .92 6.39 3.95 .88 29 | 4 38 16
127 3.91 | 26,68 | 59.30 ( 10.11 1.07 4.47 7.76 .81 23 24 39 31
128 5.57 | 31.61 | 54.45 8.37 1.20 5.41 5.91 .92 29 23 39 33
132 3.46 | 27.29 | 61.13 8.12 1.45 5.33 5. 50 1.14 32 21 43 34
135 2.82 | 32.20 | 56.95 8.03 1.38 5.70 4.64 1.07 42 22 50 33
136 3.57 | 36.38 | 55.20 4.85 1.32 6.35 3.47 1.00 28 24 34 30
129 | 15.12 | 34.36 | 33.82 | .16.70 6.66 | 19.16 6. 52 4.16 61 38 67 47
Details of washing tests, Januwary 1, 1906, to June 30, 1907.
i . B Amount
3 Size of fuel. &2
- \ (Seep.4) | Bm | Washed
‘%"2 i 191&};{%‘ of D egxfgtr)l:;.lon Date of test. | Jig used.b = = Gy o -
- g R o
o= B R I R
£ 28 5 |88 |23 (A8
Sl e s B
Jagger........- May 26,1906 | Stewart. .| r.o.m.| thr. 2.| 7.93 | 6.85 86
Underwood or | May 23,1906 |..... do....| r.o.m.| thr. 2”.| 9.00 | 8.25 92
Thompson.
Youngblood...| May 21,1906 |..... doiscifir, o.mu| thr. 27t 8:5077.23 85
c[iBlHck:Creelc - s Tanz 69070 = Srat s n Slmsi s SRl T SR s R s o e
JePratbe. o S Jan. 12,1907 | Special.. .| r.0.m.| thr. 1”.[12.00 |10.75 90
................. Nov. 13,1906 | Stewart . .| r.o.m.| thr. 2”7, [18.00 | 9.00 50
................. Dec. 24,1906 |.....do....[ r.o.m.| thr. 2”.| 5.50 | 3.30 60
Huntington. . .| Dec. 30,1905 |. S. 30. 59 |23. 00 75
Hartshorne. . .| Jan. 15,1906 8. 25. 00 |19.00 76
(?) Jan. 29,1906 thr. 27, [11.50 | 9.78 85
Huntington. ..| Jan. 4,1906 s. 38. 65 |28. 67 74
Jan. 18,1906 -[se. se. 31. 64 28. 50 90
May 21,1906 |.. IS thr.2”.| 8.50 | 7.32 | 86
Feb. 16,1906 |.- Sl se. 9.70 | 8. 50 88
.| Feb. 13,1906 |.. sc. sc. 20. 00 |16.00 80
Jan. 31,1906 511 thr. 277.114.00 '12. 00 86

aDggailed account of the field origin of each sample of fuel may be found in Bull. U. S. Geol. Survey

bStew&rt. jig—speed 35 revolutions per minute, with 6-inch stroke; special jig—speed, 70 revolu-
ons per minute, with 24-inch stroke.

¢Not enough coal for other than special float and sink tests.
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WASHING, COKING, AI;TD CUPOLA TESTS.

Details of washing tests, January 1, 1906, to June 30, 1907—Continued.

No.

-
7

)

g
‘0
o
=)

)
£

i |3 Amount
Size of fuel. 82
(Gesp.4y | 25| vaahed
. S 1 cQ
2 l('leuglo' of l)Lglf%?g&’mn Date of test. | Jig used. = 5 Et’, =
2% | 2 |83 |8%|ss
<& s 38 |38 | A8
| o i = egete
) < e
Illinois—Cont’d.
23 B NO 6ty Feb. 1,1906 | Stewart ..| s. 8. 40.00 [31. 50 79
.............. June 8§, sratado rileget se. 10.00 | 7. 50 75
119065 5a: do-zabl thr. 27.19.37 | 8.33 89
24,1906 |..... do....| r.o.m.| thr, 2”.| 7.27 | 6.00 83
26,1906 |..... do....| r.o.m.| thr.2”.| 9.00 | 8.00 | 89
29,1906 |..... do....| r:o.m.| thr.2”.]9.00 | 7.77 86
26,1906 |..... do il thr. 27.(12.00 | 9.96 74
13,1906 |..... dor 7 alsse. sc. 9.00 | 6.87 76
16,1906 |..... doc .2 lise. SC. 29.75 (20,75 70
9,1007 e o dossaiin, thr.24”7./15.00 |11. 60 VT
. 11,1907 | Special. . .| n. thr. 177.(12. 45 (10.10 81
el b 10075 12T do. sc. thr. 1”7.|24. 65 (19.55 80
.............. . 12,1907 |.....do....| r.o.m.| thr. 1”.|14.00 (11.81 85
..... do.........| Jan. 30,1906 | Stewart. .| r.o.m.| thr. 2”.{20.00 |17.53 89
Brazil Black . .| Nov. 14,1906 |..... do....| sc 8. 30.00 {20. 30 68
.| Hartshorne . ..| July 13,1906 |..... dozL: s 8 19.00 (14.53 78
(? July 1,19065 |- kL doz nlest Ss. 18.80 (16.15 86
Weir-Pittsburg| Jan. 10,1907 | Special....| s. s. 23.00 (18.10 79
..... doc st damn, (2190755 =i d o SR lRse 8 39.00 (25.25 65
..... do.........| Jan. 8,1906 | Stewart...| I. thr. 2. 12.00 |11.00 92
(€9) Jan. 19,1906 |..... dozrsilicokebriscoke b st liioe il ianaa
No g =us 18 Qe 119065 5500k dotissn; n. 9.56 | 7.84 82
(62) Feb. 10,1906 |..... do....| r.o.m.| thr.2”.| 7.65 | 6.45 84
? Feb. 21,1906 |..... dosrsial 17 IR S RS B o
(?) Feb. 17,1906 |-z - do No.1n.|No.1n. [12.50 |10.73 86
(?) Feb. 22,1906 |......-. ARk i i B Daa g e SIS e i
) Feb. 19,1906 |..... do....|No.2n.|No.2n. |11.75 | 9.30 79
........... MainRaton,or | June 6,1906 |.....do....[ 8 8. 21. 50 (19.00 88
Lower Lara-
June 19,1906 10.00 | 8.14 81
June 9,1906 12.00 (10. 50 88
June 2,1906 75 6. 65 89
Jan. 25,1907 6.70 | 5.10 76
.| Pittsburg..... Sept. 20,1906 10.60 | 8. 45 80
B,orMiller....| Feb. 4,1907 20. 37 |15.25 76
UpperEreeport.| Feb. 6,1907 7.28 | 6.30 87
Lower Kittan- | Jan. 29,1907 22.21 |17.25 78
ning.
INGO: e an e June 12,1906 | Stewart ..| r.o.m.| thr. 27.110.80 | 9.30 86
BIJ;u_shyMoun— June 13,1906 |..... do....| r.o.m.| thr.2”.| 9.22 | 8.00 87
ain.
b 8 e R S Wilder........ May 1,1906 |..... Ao%|8s H 15.50 {10. 50 68
SALRIBHISE First above | May 15,1906 |..... do....| r.o.m.| thr. 2”. [49.00 |43.00 88
Sewanee.
OBrGC It Sewanee...._.. .| May 19,1906 |..... do....|s. 8. 9.69 | 7.21 75
10t T S Battle Creek . .| June 14,1906 |..... doris 2z liltes 17s 30. 25 (23. 70 78
1 e YAt R (€3] | Sept. 11,1906 |..... doi- . ies. s 21.00 |13.75 65
Virginia: | |
(e stk ‘ NO, i cails | Feb. 1,1907 | Special....| r.o.m.| thr.1”. | 8.31 | 6.75 81
West Virginia: | [
OTAC s e D ? | Oct. 25,1906 | Stewart..:| n. &s. | n. &s. "|19.25 [16.25 85
29 B s | Cedar Grove. .. Sept. 25,1906 |..... do....|n.&s. | n.&s. [18.00 |16.99 94
Miscellaneous: ‘
............ PE e Aug. 71008 i dos ot |ess 8. 28.28 (20. 08 71

a Destroyed by fire when plant was burned.



WASHING TESTS. 15

Details of washing tests, January 1, 1906, to June 30, 1907—Continued.
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Y Actually
z . Reduction
Chemical analyses of fuel (per cent). removed
. | Amount ¥ s (per cent). (per cent).
2 | of refuse. |_ Dyeer B i SR
- Raw Washed.
qw) ]
o 5 = 1) &
o0 oS & O 3 & & 5 =
el s EE e | R e e S
@ | Mg | © 2 3L o2 < =1 = < 2 o =] o =3
S| T3 | & ) i A 7 = 5] @ =] A - G =
ElgS a8 | B8 | & < @ = <o |l e s
163 | 1.08 | 14| 3.95| 30.70 | 50.76 | 14.59 112 6.29 | 9.39 | 1.22 45 1
1618175 8| 3.03| 30.94| 55.31 | 10.71 .49 5.82 | 10.01 58 Taee
159 [ 1.26 | 15| 6.43 | 28.56 | 52.09 | 12.92 1.08 6.82 | 38.1|1.03 74 19
KT e 5.69 | 53.28 | 25.05 | 16.08 e (SR e e P R A R ok e T
192 [ 1.25 | 10| 3.39 | 63.57 26. 20 6. 84 59 6. 69 4.76 59 BOli S 37 10
187 | 9.00 | 50 |, 7-10 | 30.97 | 19.37 | 42.56 82 | 17.29 |-29.67 64 30 22 65 61
187al 2.20 | 40| 7.10 | 30.97 | 19.37 | 42.56 82 | 22.73 | 34.57 55 19 33 51 60
139 | 7.59 | 25| 749 | 15.16 | 59.38 | 17.97 1.06 6.32| 8.62 | 1.12 D2 64 21
6. 89 2 A
160 | 1.18 | 14| 15.30 | 30.59 | 43.40 | 10.71

s 00 Sl
i
0
&
®
~
o

6| 1414 8.98
52 | 15.96 | 9.40

184 | 900 | 30 13.10 | 30.78 | 40.12 | 16.00
‘

NOCIS NN OO O NI O W N
NSO RDSONSSHTS DS 00
o
)

]
=
=
=N
w
)

190 | 3.40 | 23| 11.69 | 39.42 | 35.70 | 13.19 38 | 12.36 28 26 45 40
190a| 2.35 | 19 | 11.69 | 39.42 | 35.70 | 13.19 38 | 13.67 40 28 52 42
196 | 5.10 | 20| 9.33 | 47.86 | 30.92 | 11.89 76 8. 68 37 21 50 37
197 1 2.19 | 15| 7.81 [ 50.27 | 33.54 8.38 5 21 26 34 1237
145 | 2.47 | 11 | 10.57 | 35.30 | 42.75| 11.65 87 | 14.16 33 15 39 24
185 |1 9.70 | 32| 16.91 | 38.87 | 26.85 | 17.37 89 | 16.86 X 59 29 72 51
176/| 4.47 | 22| 6.27 | 32.37 | 47.07 | 14.29 79 6. 61 42 13 55 32

2.65

| 4.90

o

=

=

=)

=

5}
$R2100.00,00/1 U B SIS S LTS
= 00 00 i B O 00 UT s 00 # =T =1 - =1
SNXSIIDTOROROON S

o
o
o
@
=

1685 RoUS0RIRSIoNE 43651 30 91 | 47 51| 15592 83 6.01 | 12.43 71 22 15 25 25
174 | 1.86 | 19| 2.78 | 34.31 | 48.34 | 14.57 61 3.71 | 11.39 58 22 5 37 23
170 [ 1.50 | 12| 3.38 | 34.63 | 48.45 | 13.54 61 8905941 65 b e 39 v
167 | .85 | 11| 2.72 | 31.85| 50.86 | 14.57 .69 4.68 | 11.87 91 20|ty 28 fvaia
193 | 1.60 | 24 | 4.14 | 47.18 | 39.30 9.38 3.96 6.85 | 6.19 | 3.60 33 9 0531
179 | 2.15 | 20 | 1.96 | 30.55 | 58.24 9.25 2.19 4.63 | 6.40 | 1.39 31 37 45 49
188 1 5.12 | 25| 3.13 | 69.45 | 17.61 9.81 3.77 6.45 | 5.38 | 1.53 45 59 59 62
189 | .98 | 13 4.35| 55.99 | 27.76 | 11.90 1.51 518 { 8.02 | 1.16 33 23 41 33
194 | 4.96 | 22 | 4.00 | 69.57 | 15.89 | 10.54 2.85 6.48 | 6.76 | 1.30 36 54 50 65
171 | 1.50 | 14 | 4.81.| 32.91 | 51.13 | 11.15 1.58 5.28 | 5.33 | 1.32 52 16 58 28
172 1 1.22 | 13 | 5.59.| 33.62 | 51.03 9.76 3.23 5.29 | 5.64 | 2.46 43 24 50 34
156 | 5.00 | 32 | 7.88° | 28.28 | 46.43 | 17.41 3.43 7.04 | 10.12 | 2.26 42 34 60 55
157 | 6.00 | 12| 3.12 | 32.91 | 49.85 | 14.12 4.74 L7l ) 9.99 | 2.94 29 38 38 45
158 | 2.48 | 23 | 5.68 |.25.36 | 50.41 | 18.55 74 4.02 | 9.91 85 Ayt 60 14
g R TR R e R e e B 22.74 95 7.02 | 13.75 98 A0 53 20
178 | 7.25 | 35°| 3.53 | 20.75 | 47.85 | 27.87 90 5.60 | 13.47 92 0%l ts 69 33
198 | 1.56 | 19 | 5.62 | 61.52 | 23.07 9.79 1.21 6.36 | 4.38 | 1.30 BTslsey 64 13
186 | 8.00 | 15| 4.59 | 52.23 | 33.38 9. 80 1.01 7.06 | 5.76 97 41 4 50 19
180 | 1.01 6| 3.25 | 34.61 | 54.56 7.58 1.22 4.24 | 4.87| .93 34 24 40 29
177 | 8.20 | 29| 6.67 | 31.61 | 51.19 | 10.53 1.55 { 11.06 [ 6.38 | 1.30 39 16 57 41




16 WASHING, COKING, AND CUPOLA TESTS.

Details of special washing tests, January 5 to February 15, 1907.

S Float and sink tests with finer crushing.
E 3 o Analysis of float (per cent)
3 aﬁde Spe. | Size— | Specific
’:D Field No. of fuel. Gt tion c{’&l through| gravity | Float | Sink Ash. Sulphur.
| of test. | test | Square of (per | (per
= PN hole |solution|cent).|cent).| De- | Re- | De- | Re-
@ (inch). | used. ter- | duc- | ter- | duc-
=3 mined.| tion. |mined.| tion.
Alabama:
il % 35 81 19 | 2.18 gg 0.81 42
2 .40 85 152 2463 .98 30
A9 5.ooocie Jan- 1501 L45| 87| 13| 266| 84| 1.05] 25
4 1.52 87 13| 3.19 80 | 1.13 19
1 1.36 87 131 2.81 59 .54 8.5
a192 6 {Jan. 12, 2 1.42 90 10| 3.51 49 .57 4
"""""" | 11 hours 3 1.48 91 9 3.43 50 .53 10
4 1.56 94 6| 3.75 | 45 .56 5
Argentina |
; 1 1.55 45 55 | 22.56 47 73 12
187 1 2 1. 60 59 41 | 24.96 41 78 12
"""""""""" Sk 3 1.65 59 41 | 27.68 35 72 12
4 1.70 61 39 | 27.90 34 70 12
Illinois:
1 1.36 73 27| 10 46 | 3.29 23
190 30 {J amn. 5,2 2 1.41 84 16 | 8.69 34| 3.29 23
""""""" hours.|) . 3 1.47 88 12 | 8.98 31| 3.33 23
4 1.56 90 10| 9.59 27 | 3.41 22
1 1.36 84 16 | 6.07 49 | 1.90 31
196 34 A {Feb. 15, 2 1.41 88 12| 6.12 48 | 1.83 34
""" <1 4 hours 3 1.45 90 10 | 7.06 41 | 2.18 21
4 1.51 92 8| 7.10 40 | 1.97 29
S 1 it % 35 87 13025100 29 1021 Z)l g%
eb. 12, 2 i .41 90 10 | 6.15 27 1164 | 5=
S 84B..... { 2hours.| 3 1 146| 92 8| 6.20| 2| 1.68| 29
g 4 ik 1.51 92 8| 7.23 112 s U 8
Kansas:
1| Slack. 1. 36 66 34 | 4.48 78 | 2.63 44
161 2R Jan. 10, 2 | Slack. 1.41 74 26 | 5.31 74| 2.78 41
""""" 2hours. 3 | Slack. 1.47 78 2251° 8533 72| 3.19 32
4 | Slack. 1.56 81 19 | 6.18 70 | 3.31 30
Ohio:
1 1.35¢ Vi 23 |- 512 45| 3.23 18
103 12 {Jnn. 25, 2 1. 40 89 11 6. 43 32| 3.63 8
"""""" 2hour. 3 1.45 92 8| 6.78 28 | 3.88 2
4 1.52 94 6°1=7.31 22117398 e
Pennsylvania:
1 1.35 72 28 | 5.47 44 | 1.30 66
@188 15 {Feb. 4,2 2 1.41 78 22415227 46 | 1.45 62
"""""" hours. 3 1.45 80 20 | 5.54 43 | 1.54 59
4 1.52 81 19 | 6.26 36| 1.71 55
e 1.35 86 14| 5.14 57 | 1.00 34
189 17 {Feb. 6, 2 1.40 90 10 | 5.69 521" 1.08 28
"""""" 14 hours 3 1.45 91 9| 6.20 48 | 1.26 17
4 1.52 91 9| 7.51 &7 ok i e 25
1 1.35 83 17 | 4.95 53 .93 67
a194 20 Jan. 29, 2 1.42 88 12 | 5.66 46 1.24 57
et e 23 hours 3 1.45 88 12| 4.72 55 1.02 64
4 1.52 89 11 6.07 42 | 1.09 62
Virginia:
1 1.35 84 16 | 2.60 54 .95 21
2198 6 (Feb. 1, 2 1.41 85 15 | 2.98 48 .92 24
"""""" 1| 11 hours 3 1.45 85 15 | 3.44 42 .95 21
‘ 4 1.53 ‘ 87 13| 3.53 41 97 20
| .

a Finer crushing advantageous.
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Details of special washing tests, January 5 to February 15, 1907—Continued.

3 2 ; Analysis of refuse (per
Z Float and sink tests on refuse. Tots y cent). (P
2 of good
- Specific Percentage of Analysis of float | coal in
&0 Spe- gravity float— (per cent). refuse :
= cial Biaoli e eats ] (per Mois- oh Sul-
a e on 70 i thtalll Sul- | cent). | ture. Do
=3 0: used. refuse. | sample. <SH phur.
3 1.35 18.40 1.91 2.81 0.89
w5 1| N8| 2l aoe| Lirfr Lo| sl el 2w
4 1.52 22. 30 2.32 5.09 1.06
1 1.36 15.80 2. 9'8 8.00 3.12
b F| LI Moy ses| imoo| aazy 298| mm| 460 o
4 1.51 33.50 6.31 14. 60 4.63
1 1.35 12.10 2.52 6.95 2.05
60 3| 145 leoti  sos| sl sas|r 28| om| s 1ol
4 1.51 16.78 3.43 11.20 3.05
il 1.35 50. 00 7.80 6.27 2.36
@197 | 2 1.40 52.00 8.14 5.99 2.50 1.75 15.35°| 61.00 15.90
: 3| 1.45 55.00 8.60 7.40 2.79
1 1.35 9.00 1.94 4.30 2.58
5 05
Wif 3 1| 10.00| 16| 7oe| Beplr 28| 76.50 | 1132
4 1.53 | 10. 00 2.16 il 3.81
1 1.35 3?88 g 35 5.75 3.67
2 1.41 57. 13.29 6.42 4.04
193 3 1.45 59. 00 14.09 9.12 5.6 9.00 5.78 | 19.91 6.62
4 1.53 81.00 19.30 10.17 4.97
1 1.35 11.80 2.95 4_.95 1571
o e TR e
’ 4 1.51 17.20 4.30 8.15 2. 88
A IR
| ik ; ; . 20 4
e 145 | 19.30 2.60 8.15 1.47 et 2081 dlo0i 1 8 80
| 4 1.51 23.75 3.20 9.51 1.67 i
| 1 ! }i‘li | 17.?0 3.91 5.42 1.69
2 5 18. 50 4.20 5.69 1.69 5
a 194 i 3 145 19. 88 jeey 6.45 215 2.00 10.21 | 46.25 17.40
4 1.53 20. 20 4.59 7.89 2.08
i 1.35 15.30 2.90 4.80 1.39 1
g e e LRl ) sl e i
4 1.51 19. 25 3.65 9.31 2.79 J

|
|
|

23975—Bull.

e Finer crushing advantageous.
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COKING TESTS.

By A. W. BeLpeN.

EQUIPMENT.

The ovens in which the tests of the coking qualities of coals have
been made are of the regular beehive pattern. Of the battery of three
ovens two are of standard size, 12 feet in diameter and 7 feet high,
the third is 12 feet in diameter and 6 feet 4 inches high. This change
was made by raising the bottom of one of the standard ovens 8 inches
with well-tamped loam and bottom tile of the usual size. The object
of the change was to bring the charge nearer the dome of the oven
and effect a more rapid penetration of heat.

For the first nineteen tests the small oven only was used. In the
twentieth charge one of the 7-foot ovens was blown in, and two ovens
were used continuously during the remainder of the work—one of each
size. Owing to the small supply of coal it has not been possible to use
more than two ovens, and they may, therefore, be considered as end
ovens. Some suppose that end ovens yield results less favorable
than those from ovens located between other heated ovens, but,
even if this supposition is correct, the difference is fully balanced by
the greater care bestowed on these experimental ovens as compared
with ovens operated under normal conditions. As both of the ovens
used are, in the sense indicated, end ovens, the results obtained in each
are comparable one with the other

In charging the ovens for the first nineteen tests the larry used held
less than 1 ton. This necessitated the filling and emptying of the
larry six to eight times before the charge was completed. Each por-
tion thus became hot and began invariably to gas, and often to blaze
before the next portion of the charge was added. This unfortunate
state of affairsis believed to be responsible, at least in some measure,
for cross lamination and cross breakage of the coke, layers of coal as
charged showing plainly in many of these tests in each oven drawn.
The average time of charging with this device was about one hour.
After the nineteenth charge a standard-size larry was installed and the
time of charging was reduced to an average of seven minutes. With
this change the lamination and cross breakage referred to disappeared,
showing that the whole charge should be put in at once.

18



COKING TESTS. 19
PERSONNEL.

The writer took charge of this work in May, 1905, succeeding Fred
W. Stammler, of Johnstown, Pa. He was assisted by W. E. Vickers,
of Pocahontas, Va., to whom in large measure is due whatever suc-
cess has been obtained during these investigations.

PROCEDURE OF TESTS.

All coal was finely crushed through a Williams mill unless other-
wise tested for definite comparison of results, and these exceptions
are noted in the subjoined detailed report (pp. 21-26). The coals
not crushed were, when unloaded from the cars, put through rolls
having an aperture of 11 inches. The coals put through the Williams .
mill will vary somewhat, depending on the nature of the coal, but will
practically all pass through a 10-mesh sieve, as shown by the following
report by the laboratory on an average sample: Amount remaining
on 10-mesh, 15.08 per cent; on 20-mesh, 35.71 per cent; on 30-mesh,
12.89 per cent; on 40-mesh, 8.53 per cent; on 60-mesh, 9.33 per cent;
on 100-mesh, 9.13 per cent; through 100-mesh, 9.33 per cent.

Both the door and the trunnel head of the oven were always closed
directly after the oven was drawn and it was allowed to gather heat,
the length of time varying as necessity demanded. The average time
was one and one-half hours.

The sample of coal was taken at regular intervals as the charge was
emptied from bin to larry, by means of a small shovel holding about
one-fourth pound. The total weight of the sample averaged 45
pounds.

The sample of coke was taken from five different parts of the oven,
as nearly as possible from the same location for each test, as follows:
2 feet from the oven door; 2 feet from each side, on a line drawn from
the center of the oven; at the center; and 2 feet from the back wall,
on a line with the point of selection of the pieces taken from the door
and the center. The separate pieces of coke extended the whole
height of the charge and were as nearly uniform in size as possible.

In beginning the series of tests, before the ovens were fully seasoned,
the first charges showed a rather large percentage of breeze, and black
butts due to cold bottom were produced. It was unfortunate that
these first tests should have been made on coals that were supposedly
noncoking, as the condition of the oven did not permit it to give as
effective service as it would probably have given under other and
more favorable conditions.

EXTENT OF TESTS.

In the scope of this report, covering the period from July 7, 1905,
to February 20, 1907, are included results from 192 tests of 102 coals
from seventeen States and one Territory, as shown in the accom-



20 WASHING, COKING, AND CUPOLA TESTS.

panying table. Of these tests, 100 were made on raw coal, 82 on
washed coal, 1 on raw coal with the addition of pitch, 6 on washed
coal with the addition of pitch, 1 on washed coal with the addition of
asphalt, and 2 on coals of widely varying composition. Of the 102
different coals, 8, viz, Arkansas No. 9, Illinois No. 19, Indiana Nos. 3
and 18, Ohio No. 3, Maryland No. 1, and Wyoming Nos. 3 and 5,
produced no coke. Arkansas No. 9 and Maryland No. 1 were coked
by the addition of pitch to washed coal. Four tests were made on
Pennsylvania No. 9 (pp. 24, 32, 41) ; two tests with raw coal gave only a
few pieces of coke; a third, with washed coal, produced coke of inferior
quality; and the fourth, with the addition of 5 per cent pitch to raw
coal, produced coke of no better quality than that from washed coal.
Of Indiana No. 3, Ohio No. 3, and Wyoming Nos. 3 and 5, there was
not enough for further tests.

TABULATION OF RESULTS.

The results of the coking tests will be found in the detailed report
on each sample, presented below. For convenience of comparison
data are given as to the yield of dry coke from dry coal as well as coke
as received from coal as charged. The analyses of both coal and coke
as received and on dry basis are also given. No distinction is made
between breeze and ash, as it was found impossible to separate them
with any degree of accuracy, and both are represented in this report
in the item ‘‘breeze.” This breeze includes everything that will pass
through a fork with tines 11 inches apart, after thorough shaking, and
its percentage is much higher than that from regular operations, but
is comparable in all tests. It was not deemed necessary or advisable
to size the coke, and under this caption is included everything over
the 11-inch tine fork. Except in a few special cases the determina-
tion of phosphorus was not made on coke having over 2 per cent of
sulphur, and when more than one test was made on-a coal in the same
condition this determination was also omitted.



Details of coking tests of coals, January 1, 1905, to Jume 30, 1907.

Origin of coal sample.a Size of coal (see p. 4). Physical properties of coke.
Dura- Specific Pounds per | Percentage | 6-foot drop test: Percent-
Test | mield No. of coal tion of gravity. cubic foot. | by volume. age over 2-inch mesh.
No. g " | Designation of test 4
At or near— As shipped.| As used.
bed. (hours). e Asre- ;
d gﬁt Dry. | ceived| Coke. | Cells. il5 2 3. 4,
& i (wet).
1 2 3 I 4 L3 6 7 8 9 10 111 12 13 14 15 16 17
I
Alabama y |
142 26B - Gwa) S i Jagmers e L Dot Cazbon Hill. oot 153 3 6 i oV 0 fie 1.88 0.92 | 55.63 | 87.44 | 49.00 | 51.00 | 93.00 | 78.50 | 77.50 | 58.00
138 T R Underwood or | Garnsey.............. 54 | T. 0. M. f.'c 1.91 1.04 | 63.51 | 92.20 | 54.00 | 46.00 | 97.50 | 94.50 | 92.00 | 88.00
Thompson.
308 IR OW DT s e TSI e 1.99 .95 | 58.67 | 91.10 | 48.00 | 52.00 | 95.00 | 90.00 | 87.00 | 83.50
131 T 104 T e 1.95 .96 | 59.70 | 91.52 | 49.00 | 51.00 | 96.00 - 91.50 | 86.00 | 82.00
0 At s (e )i A i el T, 0. M. f.c 1.95 .87 | 54.06 | 88.35 | 45.00 | 55.00 | 92.00 | 88.00 | 83.50 | 81.00
171 T.0.Mm. dict 1.199 .98 | 60.77 | 92.58 | 49.00 | 51.00 | 95.50 | 92.50 | 88.50 | 86.00
172 Pratt T3 0. LS T5C: 1.97 .93 | 57.72 | 90.79 | 47.00 | 53.00 | 93.50 | 87.50 | 83.50 | 79.50
174 (W )kss It I.0.Mm. fe 1.95 .91 | 56.43 | 89.50 | 47.00 | 53.00 | 94.50 | 91.50 | 88.00 | 85.00
Arkansas: ! i
95 B (Wadl tos s. h 1.78 .58 | 35.13 | 76.92 | 33.00 | 67.00 | 97.00 | 94.50 | 90.50 | 88.00
96 1B 8. fies 1.90 2701 46,18 1 283 K0 A0S LIGDIQ0 T ERE P S R st
97 1B s. gY 1.96 .83 | 50.37 ‘ 86.53 | 42.00 | 58.00 | 96.50 | 93.00 | 90.50 | 87.00
100 1B s. |'s. 1.95 L 6811EA. 33l 18IS Sh 0N I GHL0ONIT S L £ Tl SRRl e L
104 B S. 8. 2.01 71144 20 84T RIBSH O RGHE00 B B s o Rl IR S S B T
105 7B lieesdionbes nucds s. | s [ 8 | A
98 9 (w. .| Huntington. . 1377, leties
99 9 (w. St Aot b s I 8.
101 9 (w. Sl dvs S Ans ! 3 E AT Ta i e Yt el i AL
102 O/ Co) b el SR RT o R 137 s 1
103 9 (Wr)icis S T ek Sl d g et D A 138 st iia e S G
Georgia: ‘
173 Lot ce et s Tt tlefRiyer S over:13/4 it e
4 rio.m e
Tholm.. lefre:
No. 3. [ fic
13’ by 6”7 e.| f.c.
13 by 6”e.| f.c.
TEA TS 1 (67
12550: e

a Additional details of origin of samples tested in 1905 (designated by *in column 2) can be found in Bull. U. 8. Geol. Survey No. 290; of other samples in Bull. No. 332.
b With 10 per cent pitch.

¢ With 5 per cent pitch.

d With 33 per cent asphalt.
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Detauls of coking tests of coals, January 1, 1905, to June 80, 1907—Continued.

Test
No.

Origin of coal sample.

Size of coal (see p. 4).

Physical properties of coke.

i . of 114
WORREL e Designation of
bed.

At or near—

As shipped.| As used.

Specific
gravity.

Pounds per
cubic foot.

Percentage
by volume.

6-foot drop test: Percent-
age over 2-inch mesh.

Appar-

Real. A

Asre-
ceived
(wet).

Dry.

Coke. | Cells.

1. 2. 3. 4.

2 3

10 11

12 13

17

Illinois—Con’td.:
19 A*

Boomyalle s tiat.
Star Clty

37 g,
3 g,
%/l s.
SC.
SC.

SC.
SC.

Ih b b b b b b b o 1
PEPR0RReRe00

EHnnnrggan s
SIS e
BEEB

QiReEs D GioeC

tgg
i
g

Seoo”

[e N
5 BE pEE

(]

=}
2
Ehbhbhbhibbhihichih b th  Ehihbhbhihbabhry babh

i i

(NN PR Pl ek )

o

S e e e R
00 00 00O 0L
BRRRRRBERY
-
>

66
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35| r.o.m fie.
44 | r.0.m facs
50 | r. 0. m, fie.
16 | sc. 8.
24 | se (e T e I I e e e B e e e e A e B ey
Kansas
(s e ] Weir-Pittsburg...| Jewett.. ... ......... 47 | 1. ey 1.97 94 | 58.03 | 90.45 | 48.00 | 52.00 | 94.00 | 89.50 | 85.50 | 82.50
o ?: gvsi{) ......... IR QORI LI SOl = HOTR L B Eal 49 | L. e, 1.90 85 | 52.69 | 86.98 | 45.00 | 55.00 | 93.50 | 88.00 | 83.50 | 80.00
entucky:
1 B* 51|20 3" e 1.94 92 | 56.85 | 89.27 | 48.00 | 52.00 | 91.00 | 85.00 | 75.50 | 69. 50
L 67 [ 13%5s! ey 1.88 94 | 58.06 | 89.27 | 50.00 | 50.00 | 90.00 | 82.00 | 74.50 | 61. 50
Big Black Mountain. . 49 | r. 0. m. foet 1.84 91 | 56.62 | 87.82 | 50.00 | 50.00 | 89.00 | 79.00 | 75.50 | 69.50
Pamtsvule. <5 g 56 | large 1. fie. 1.79 93 | 56.01 | 85.95 | 52.00 | 48.00 | 86.50 | 79.50 | 70. 50 | 62. 50
___________ 50 | largel e 1.78 90 | 55.21 | 85.76 | 51.00 | 49.00 | 91.50 | 84.50 | 78.50 | 75.00
49 | 1., n. f. c. 1.83 82 | 50.63 | 84.92 | 45.00 | 55.00 | 94.50 | 88.00 | 85.00 | 82.50
49 | r.0.Mm ey 1.90 89 | 55.25 | 88.32 | 47.00 | 53.00 | 96.00 | 92.50 | 90.00 | 88.00
51 [ r.0.m ey 1 91 | 36.50 | 88.93 | 48.00 | 52.00 | 96.00 | 93.00 | 89.50 | 86.50
S8l e 1.86 80 | 49.42 | 84.96 | 43.00 | 57.00 | 93.00 | 87.50 | 83.50 | 79.00
36 | r.0.m O o | S S I Pl e S B e i e . AR S e 0ok e T S R U L
48 | r.0.Mm Vol s R AR e R B S s S e T el A NS
| 54 | r.0.m FC, 1.91 99 | 61.61 | 91.55 | 52.00 | 48.00 | 96.50 | 94.00 | 91.00 | 90.00
Missouri:
" e Rt et ‘ (?) Higheet  2: e tiic ue 33 [T 0t i8ec 1.88 84 | 51.82 | 86.11 | 45.00 | 55.00 | 92.50 | 85.50 | 81.50 | 78.00
ew Mexico:
B e Maﬂn Raﬂ;on, or | Van Houten.......... B sy e, 1.92 99 | 61.30 | 91.25 | 52.00 | 48.00 | 95.00 | 89.00 | 84.00 | 81.00
ower Laramie.
48 | s e, 1. 90 99 | 61.23 | 91.17 | 52.00 | 48.00 | 95.00 | 91.00 | 86.00 | 80.50
At B e fives 1. 91 96 | 59.47 | 90.68 | 50.00 | 50.00 | 96.50 | 91.00 | 86.00 | 80.00
49 !'s. TiECy 1. 95 1.01 | 62.29 | 92.24 | 52.00 | 48.00 | 96.00 | 88.00 | 81.50 | 75.00
43 | s fiier 1.92 96 | 59.06 | 90.26 | 50.00 | 50.00 | 93.00 | 85.00 | 76.00 | 70.00
56| 'T. 0. M. .l 1.88 96 | 59.32 | 89.88 | 51.00 | 49.00 | 94.50 | 88.00 | 83.50 | 73.50
50 | r. 0. m. e 1.91 91 | 56.20 | 88.62 | 48.00 | 52.00 | 95.50 | 91.50 | 87.00 | 83.50
48 | r. 0. M. fc 1.82 89 | 54.79 | 86.60 | 49.00 | 51.00 | 96.50 | 92.50 | 90.00 | 86.50
58 T 0. m. § (5 1.85 99 | 59.55 | 88.24 | 54.00 | 46.00 | 95.00 | 90. 50 | 84.50 | 78.50
60 | T. 0. M. L6 TR e N s s e T e LS R Rl ) et e BT n LS e R
45 | 3/ ! f.7e. 1.85 89 | 52.54 | 84.96 | 48.00 | 52.00 | 97.00 | 94.50 | 93.50 | 91. 00
55 (1“a”. foc 1.84 86 | 53.19 | 86.26 | 47.00 | 53.00 | 90.50 | 82.50 | 74. 50 | 66. 50
46 | 1. 0. M. face 1.88 84 | 51.97 | 86.26 | 45.00 | 55.00 | 94.50 | 90. 50 | 86. 50 | 85.00
60 | r. 0. m. (e 1. 82 78 | 48.46 | 84.01 | 43.00 | 57.00 | 95.00 | 90.00 | 85.50 | 81.00
45 | L. . fic: 1.88 87 | 53.80 | 87.48 | 46.00 | 54.00 | 95.00 | 91.00 | 87.50 | 81. 50
60 | 1. fc 1. 86 83 | 51.47 | 85.76 | 45.00 | 55.00 | 89.50 | 83.00 | 75.50 | 73. 00
5201 T2 0. s foc 1. 89 90 | 55.74 | 88.16 | 48.00 | 52.00 | 91.00 | 82.50 | 75.50 | 68. 50
69 [ T. 0. M. FHe: 1.81 82 | 49.49 | 83.78 | 45.00 | 55.00 | 88.00 | 75.00 | 68.00 | 64. 00
YA i.c 1. 86 85 | 52.04 | 85.73 | 46.00 | 54.00 | 84.00 | 81.00 | 75.00 | 67.00
535 8. f¥e: 1. 94 93 | 57.57 | 89.99 | 48.00 | 52.00 | 90.00 | 81.00 | 74. 50 | 70. 50
L R B it 1.82 83 | 51.44 | 85.12 | 46.00 | 54.00 | 92.50 | 85.00 | 80.00 | 74. 50
451 1. 0.m Fae 1. 90 82 1 50.75 | 86.30 | 43.00 | 57.00 | 92.50 | 85.00 | 79.00 | 72. 50

a With 10 per cent pitch.
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Details of coking tests of coals, January 1, 1905, to June 30, 1907—Continued. §
Origin of coal sample. Size of coal (see p. 4). Physical properties of coke.
Dura-~ Specific ‘ Pounds per | Percentage | 6-foot drop test: Percent-
Test | piald No. of 1 tion of gravity. cubic foot. | by volume. age over 2-inch mesh.
No. 0. 01€0aL | 1y signation of test
gbe ik At or near— (hours). |As shipped.| As used. ’ e
‘ | Real. |APPAT| Dy | coived| Coke. | Cells. | 1. 2. 3ot
7 (wet). . 2
\
1 2 3 ! 4 5 6 7 8 9 10 11 12 13 14 15 16 17 (D;)
S : R
A -l
Pennsylvania: Z
25 % 62 | 37 e 1.92 0.94 | 58.33 | 90.14 | 49.00 | 51.00 | 94.00 | 80.50 | 77.50 | 72.00 o)
26 92 |43/¢ goict 1.84 83 | 51.66 | 85.95 | 45.00 | 55.00 | 91.00 | 81.50 | 74.50 | 67.00 =
32 46 | r. 0. M. fie: 1. 96 1.09 | 67.74 | 95.17 | 56.00 | 44.00 | 95.00 | 91.50 | 88.00 | 84. 50 a
34 45 | . 0. M. ifid0; 1. 92 1.05 | 65.34 | 93.42 | 55.00 | 45.00 | 91.00 | 84.50 | 80.50 | 75.50 IS}
35 88 | r. 0. m. T A0l Tl 68RR NS0 5800 | 42000, |5l s i1t B et 58 et S S =
38 86 | r. 0. m. e 1. 84 97 | 59.97 | 89.27 | 53.00- | 47.00 | 97.50 | 95.50 | 94.00 | 92. 00 by
41 72 | T. 0. m. ficl 191 1.18 | 73.42 | 97.12 | 62.00 | 38.00 | 96.00 | 91. 50 | 88.00 | 74. 50 =z
30 90 | r. 0. m. fie: 1.92 94 | 58.10 | 89.92 | 49.00 | 51.00 | 94.50 | 88.50 | 84.00 | 80.00 o)
33 | 93 | r. 0. m. .l 1. 83 91 | 56.54 | 87.74 | 50.00 | 50.00 | 91.50 | 86.00 | 81.00 | 78.00 .
29 51 | r. 0. M. e 1.76 65 | 40.16 | 79.44 | 37.00 | 63.00 | 94.50 | 88.50 | 84.00 | 80.00 i
37 45 | . 0. M. e b
39 66 | r. 0. M. 156 4
42 51 'rie. m. § ¢ (=)
56 38 | r. 0. m. deed a
47 AQ S SR R T A
53 47 | ¢ fle =
159 R B e Eh 0 e 00 o
161 47 | 1. 0. M. 50 =
162 48 | 1. 0. m. i 2>
185 61 | r.0.dm. R
188 {3 il o e | SMEE IS =]
178 5250w, /0. it =
186 44 | 1. 0.m. ifie n
176 T W ok s o W (L DTS g
177 40 | r. 0. m. fe .
179 Lower klttannmg 68 | r.0.m. Lie
182 20 (W)l el | g do do g 78 | T. 0. M. fie
183 21 Plttsburg 0 703 ertialim:; diee
187 do do B e 78 | r. 0. M. f.c
189 o o 5o TR b 4 S
191 47 | T. 0. m. thr. 1%
192 43| r. 0. m. thr. 27
133 49 | 1. 0. m. f.e
153 43 | r. 0. M. i.e




6 (w.) .

[ Log Mountain....

.| Lower Sewanee. .

| Sewanee..........

Regal Block......
Windrock, or

Brushy Mountain |

Wilder

FlI‘St above Se-
wanee.

Battle Creek .
(€]

€9]
()

()

: Dar

it ‘
Upper Freeport..

PetroRk s i tes it oty

HA TR

by

\ Rlchlands
‘ do

Bretzs. ooni s ios
d

coo

REEE
sop

£

£

i

i

m. P
Sacns T
i

it

i

f

i

f

soo0en

so0

co0o000000
BEEBEEBE

S
@
S e s s R e lls Ha e

oo
BE

h s
O00

@
(=3
e
-
(<]

90000000
EEBEEBEE

N

~1
=i
mamH
0000000000

e With 5 per cent pitch.

b Over 2-inch sereen, with 18 per cent of slack returned to it.

¢ Mixed with one-third Rhode Island No. 1
d Mixed with one-fourth Rhode Island No. 1.
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Details of coking tests of coals, January 1, 1905, to June 30, 1907—Continued. 5%
: (op)
7
Origin of coal sample. | Size of coal (see p. 4). s Physical properties of coke.
Dura- Specific Pounds per | Percentage | 6-foot drop test: Percent-
Test ‘ Fiold No- of cosl: tion of gravity. cubic foot. | by volume. ] age over 2-inch mesh.
No. | Designation of At test : A d :
| Hed At or near— (hours). ;AS shipped.| As used. ‘ e |
‘ 1 - | Real. [APPAI-| Dry | ceived| Coke. | Cells. | 1. | 2. ke
| [ | i | (wet). | | é
1 | 2 3 4 5 6 78 9 (s 0 G bl B SR B L R =
| | | m
s | =t
West Virginia— | | i | 2
Continued. o
48 16 B (w)*. ... Plttsburg ......... 47 | s. L) 1.87 0.80 | 49.72 | 85.27 | 43.00 | 57.00 | 94.00 | 90.50 | 86.50 | 83.00 ~
A9 e LGB (W kL Sl does =i = does i 25 | s. foe 1.84 73 | 45.34 | 82.75 | 40.00 | 60.00 | 95.00 | 91.50 | 88.00 | 84.50 a
60 Bakerstown. . 42 | r. 0. m. e 1.91 93 | 57.95 | 89.76 | 49.C0 | 51.00 | 96.50 | 93.50 | 90. 50 | 88.00 s}
74 Glen Alum... ASSIETHO Se s SR Sl 1.93 98 | 60.73 | 91.29 | 51.00 | 49.00 | 93.00 | 85.00 | 78.00 | 73.00 =
ARG ISR E bl S Ll a) doEa - Ao 48 | r.0.m. i.c 1.87 90 | 55.74 | 88.16 | 48.00 | 52.00 | 94.50 | 89.50 | 86.00 | 83.00 =
79 Sewell TS 49 | r. 0. m. e 1.98 86 | 53.45 | 89.00 | 43.00 | 57.00 | 96.50 | 95.50 | 92. 50 | 90. 50 =
(iR L e Sl G P (oloss e 53 | r. 0. m. f.c 1.94 84 | 52.16 | 87.71 | 43.00 | 57.00 | 99.00 | 98.00 | 96.00 | 95.00 o
80 Keystone. . 42 | r. 0. m. 1.c 1.80 1.12 | 69.72 | 93.42 | 62.00 | 38.00 | 92.00 | 85.00 | 80.50 | 75.00 =
Bt o 20N Wk Sl S e dofsus 501t o me 156! 1.85 1.02 | 63.44 | 91.52 | 55.00 ] 45.00 | 97.50 | 89.50 | 85.00 | 81.50
BN DO QW R Ll dois il HEEN TN O TN EE ST PSS 1.90 1.01 | 62.87 | 92.16 | 53.00 | 47.00 | 94.50 ; 88.50 | 83.50 | 78. 50 P‘
GO ok g IR do it 46 |r.o.m. |ic 192 | 1187349 : Z
82 Peerless. - 52/ rhosmile e 1.86 .89 | 55.46 =4
(R R L R A L do. 44 | T. 0. M. foe 1.87 .87 | 53.91 o
175 (S Black Band. . 43 | L. foe 1.90 <97: 11160231 a
‘Wyoming: £ e
52 3 (W) s (€3) Aladdin ot te bt 27| tio.m. st e im o IR S e Al e G SR RO o oo L Rl e M e S
LOZEINE S O Rock Springs..... Reck)Springs. (2= 0 39 | r.0.m. (e R S U QRS ) T e BT L S BE T Ll e SRUE [ R A R D e =
b
¥ H
=
w0
< H
&




Details of coking tests of coals, January 1, 1905, to June 30, 1907—Continued.

] X
ki : ol Weight 12;%?1%%:)”1 Production (per cent). Chemical analysis of coal. Chemical analysis of coke.
Neos Field No. of coal. tﬁ)lix o (of cogl) ‘ 5 oo B 5 e
p: * |(pounds). ois- |[Volatile | Fixed Sul- | Mois- |Volatile | Fixed | ul- 0s-
Coke. | Breeze.| Ooke. iBreeze‘! Total. | ture. |matter. |carbon. S | phur. | ture. |matter. carbon.“ Ash. | Shur. [phorus.
| |
1 2 18 19 20 21 22- | 28 24 25 26 27 | 28 | 29 30 31 32 33 34 35
{ | |
Alabama: | |
149 2B (w.) 1 10,530 |. 6,197 684 | 58.85 6.50 31.99 | 52.66 | '9.09 | 1.36 1.06 | 82.15 | 13.75 | 1.16
S it 2 9,871 6,009 663 | 60.88 6.72 34.12 | 56.18 950N L 1.09 | 84.73 14.18 1.20
138 3 g 1t 12,180 | 7,802 489 | 64.06 4.01 28.99 | 53.14 | 15.10 a 1.80 | 74.89 | 21.28
"""""""" hE 2 11,841 7,644 479 | 64.54 4.04 29.82 | 54.65 15.53 s 1.84 | 76.44 | 21.72
139 3 (w.) 1) 11,660 | 7,072 258 | 60.65 2.21 30.54 | 53.10 10. 00 . 1.06 | 83.51 14. 44
""""" 2 10,918 | 7,002 255 | 64.13 | 2.34 32.61 | 56.71 | 10.68 5 1.07 | 84.34 | 14.59
131 4 1 12,000 | 7,706 281 64.22 | T 2.34 30.37 | 54.50 ; 10.96 | 1. 84 | 83.21 15. 56 i
"""""""" 2 11,500 | 7,684 280 | 66.82 2.44 31.69 | 56.87 11.44 | 1. 84 | 83.45 15,71 1
136 4 (w.) 1 12,000 | 6,809 239 | 56.74 1.99 30.46 | 58.38 3.88 | 1. 42 | 92.99 6.24
""""" 2 11,126 | 6,785 238 | 60.98 2.14 32.85 | 62.97 4.18 il 42 | 93.32 6. 26
171 5 { 1 12,110 | 7,950 390 | 65.65 3.22 26.55 | 56.92 12.55 | 1. 89 | 81.10 | 17.42 | 1
"""""""" 2 11,628 7,903 388 67.97 3.34 27.65 | 59.28 13807 | 1. 90 | 81.58 17.52 | 1
172 6 f 1 12,100 | 8,350 316 | 69.01 2. 61 25.30 | 64.50 GBI 35 | 89.37 9.82
Il ey s R e 2 11,703 | 8,312 315 | 71.02 2.69 26.16 | 66.69 7105 35 | 89.78 9.87
174 6 (W.) } il 11,880 | 7,800 221 65. 66 1.86 24.84 | 63.57 4.86 | 27 | 92.36 6.74
R X 2 11,080 | 7,751 220 | 69.95 1.99 26.63 | 68.16 5.21 | 27 | 92.95 6.78
Arkansas: | | |
95 1B (w) If 1 10,000 | 5,832 574 | 58.32 | 5.74 16.66 | 66.51 5.87 ‘ 1.01 | 2.89 3.67 | 85.23 8.21 | 1.25 . 006
A ST | 2 8,904 | 5,663 557 | 63.60 |  6.26 18.71 | 74.70 {31731 15 R Bl o P et 3.78 | 87.77 8.45 PROsv s So]
96 1B (w.) | 1 10,000 | 5,806 | 1,290 | 58.06 | 12.90 15.04 | 69.32 8.87 | 1.14| 1.31 2.44 | 84.53 11372 1.11 . 0135
A e 2 9,323 | 5,730 1,273 | 61.46 | 13.65 16.13 74.35 10 i WL LGB o 2.47 | 85.65 11.88 11 A TR e
97 1B (W) I I 10,000 | 6,055 214 | 60.55 2.14 18.93 | 64.92 | 835 | 1.08| 2.74 b GRS U TR 1 MO0 7 s SO
S il 2 9,220 | 5,889 208 | 63.87 2.26 20.53 | 70.41 PR @ T bl CRTE 1.33 | 88.23 | 10.44 ; 1.05.|........
100 1B (w.) il 10,000 | 5,976 391 | 59.76 3.91 17.34 | 68.67 8.30 | 1.12 18 2,034 87, 26 10,5541 OF i s o S
ATy 2 9,431 5,965 390 | 63.25 4.14 18.39 | 72.81 <00 (Ll R (O i 2.03 | 87.42 10. 55 1807
‘104 | 7B (w.) 1 10,000 | 2,730 | 3,750 | 27.30 [ 37.50 14.86 | 70.97 7.19 | 1.78 13 53 | 89.72 9.62 | 1.70 . 0116
R ety 2 15.98 | 76.29 B e | e a3 | 89.84 PSR S s R s
105 | 1 16.66 | 68.85 6.97 | 1.65 67 85 | 89.14 9.34 | 1.60 . 0082
i } 2 18.01 | 74.45 | 754 14785 L ont 86 | 89.74 (02 T RO ETE) U IR, T
9 1 13.84 | 65.55 | 13.18 | .96
1 2 14.95 | 70.81 | 14.24 l 1.04
101 1 14.74 | 65.01 | 13.95 .98 5
102 1 17.22 | 640311 13.151" 1.01 1
2 : 18.24 | 67.83 | 13.93 | 1.07 :
103 1 10,000 | 5,10 1,693 | 51.07 14.84 | 66.63 12.77 1.02 3 7 83.70 i i
2 9,424 | 5,090 | 1,687 | 54.01 15.75 70.70 || 13.55 | 08I e .80 | 83.98 15. 22 07 (0T S

a Condition 1 means ‘“ as charged’’ with reference to weight of coal (column 19), and ‘as received’” (wet) with reference to other items; condition 2 means ‘““on dry basis.”
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Details of coking tests of coals, January 1, 1905, to June 30, 1907—Continued.

Weight P(;%?gﬁﬂ?n ) Production (per cent). Chemical analysis of coal. Chemical analysis of coke.
’Iig(s)t Field No. of coal. ngg" (of cogl) | i BT B e W T Mg
i ° |(pounds). ois- [Volatile ixe | Sul- ois- Volatile ixe A - 08=
Coke. | Breeze.| Coke. | Breeze.| Total. ture. | matter. |carbon. Ash | phur. | ture. | matter. |carbon. Ash. phur. |phorus.
it ‘2 18 19 20 21 22 ‘ 23 24 25 26 27 28 | 29 30 | 31 32 33 34 35
1 | |
| Georgia: ‘ . 5 o
173 1 f 1 12,180 | 8,100 549 | 66.50 4.51 71.01 | 3.35 16.54 | 66.07 | 14. (_)4 | 1.29 | 0.45 0. 39 81189 |- 117, 51 1.00 | 0.0113
"""""""" e 2 11,772 | 8,064 547 | 68.50 4GSR T3 G M i 17 ) 68.36 | 14.53 LAaRIEl sy .35 | 82.06 | 17.59 151008 Sl e L
Illinois:
1 7D ! 1 8,000 | 3,907 452 | 48.84 5.65 | 54.49 | 10.88 85,97 | 88144, 4541 i1 4,53 " -2, 26 1.86 | 72.68 | 23.20 | 3.95
""""""" | 2 7,130 | 3,819 442 | 53.57 6. 200 [ 69 Tlnn S S 39.58 43.13 1702904 5508 = w i s 1.90 | 74.36 | 23.74 | 4.04 |.
4 7D (w.) 1 10,000 | 5,200 260 | 52.00 2.60 | 54.60 | 12.45 36.17 42. 08 9.30 | 3.64 | 1.04 .61 | 82.10 [ 16.25 | 3.24 |.
g i 2 8,755 | 5,146 257 | 58.78 2594515 612 n Rl 41.32 | 48.06| 10.62 | 4.16|....... .61°| 82.96 | 16.43 | 3.27
5 11D (w.) ) 10,000 | 5,400 300 | 54.00 3.00 | 57.00 | 8.24 31.64 | 52.81 7.31 | 1.55 | 1.19 .93 | 85.97 | 11.91 | 1.44
Zassnlng 2 9,176 | 5,336 296 | 58.15 B8Rl BT8R e T © 34.48 | 52.55 70T sl GO L i .93 | 87.01 | 12.06 | 1.46
2 13 (w.) i) 10,000 4,600 718 46. 00 7.18 | 53.18 | 11.44 30.95 | 50.16 7.45 | 1.25 4.60 1.68 | 82.08 11.64 | 1.27
b TRat T 2 8,856 | 4,388 5 R 34.95 | 56.64 8.41 Lol i 1.76 | 86.04 12.20 | 1.33
3 13 { 1 12,000 | 5,358 | 1,327 30.08 | 49.08 | 10.28 | 1.71 | 2.73 1.36 | 79.30 | 16.61 | 1.77
""""" T 2 10,733 | 5,212 [ 1,291 38,1631 | | 54587 B1ES0 1AL AL 25 1.40 | 81.53 | 17.07 | 1.82
10 16 (w.) { 15 10,000 | 5,579 910 30.35 | 51.79 07 | 1.09| 2.14 1.46 | 83.96 12.44 | 1.02
TG A 2 9,021 5,460 891 33.64 | 57.41 95 3 [ B 1.49 | 85.80 12.71 1.04 |.
106 20 (w.) 1 10,000 | 4,255 628 32.59 | 40.77 9.60 | 3.23 .57 .66 | 82.49 | 16.28 | 3.01
7 i { 2 8,296 | 4,231 524 89,1287+ 4055 il =TT BT (1 (TBHRG M Do 67 | 82.96 | 16.37 | 3.03 [.
107 20 (w.) 1 10,000 | 4,659 398 34.61 | 42.63 8.40 | 3.23| .53 20 | 84.87 | ‘1431 | 2.72 |.
7 bR aTe | 2 8,562 | 4,634 396 5 40.41 | 49.78 (UGG Rl s 29 | 85.32 | 14.39 | 2.73 |.
126 23 e L B | 1 1250007 SRSk i S 2 31.17 | . '43.15 | 12.81 | 1.46 |. Ly
137 P 6 I | 1 156004 ] s ba R o 30.01 | 44.74 7.80 | 1.10 | A s
117 2B ‘{ 1 10,000 | 5,046 534 | 50.46 5.34 | 55.80 ! 11.98 33.87 | 37.72; 16.43 | 4.74| .98 72| 72,18 26.12 | 4.61
"""""" | 2 8,802 | 4,997 529 | 56.77 601 15 62078 i So il 3848 1 42085511 1R IGT {51892 Do 73| 72.89 | 26.38 | 4.66 |.
118 2B (w.) “{ 1 12,000 | 5,616 574 | 46.80 4.78 | 51.58 | 16.19 34.14 | 39.53 | 10.14 | 3.79 | .65 1.60 | 80.76 | 16.99 | 3.65 |.
SR f 2 10,057 | 5,579 570 | 55.47 DIOT Al 61T A N SIS 40.74 1 4717 [ 12,09 | 452 |coeins 1.61 | 81.29 | 17.10{ 3.67 |.
111 23 A (w.) f 1 ) 4,211 347 | 42.11 3.47 | 45.58 | 13.74 36.47 | 41.01 8.78 | 3.57 | 66 7 83.45 | 15.15 | 3.09 |.
| % il n 2 8,626 | 4,183 345 | 48.49 4,00 | 52.49 |.._.... 42.28 | 47.54 | 10.18 | 4.14|....... 7 84.01 | 15.25 | 3.11 |-
112 | 23 B (w.) ‘[{ 1 10,000 | 4,407 389 | 44.07 3.80 | 47.96 | 15.85 35.02 | 40.57 8.56 | 3.27 | .96 1.14 | 82.66 | 15.24 | 2.87 |.
| il | 2 8,415 | 4,365 385 | 51.87 A58 10 56y ABN L 41:62!1 48216 10, 170 =8, 89 T Lu i i 1.15 | 83.46 | 15.39 | 2.90 |.
114 23 B (w.) \f i 14,000 | 6,443 601 46.02 4.29 50.31 | 15.93 35.88 | 40.16 8.03 | 3.25| 1.36 1.19 | 82.83 | 14.62 | 2.84 |.
e L 2 11,770 | 6,355 593 | 53:99 5.04 | 59.03 |....... 42,68 | 47.77 9u55 k3o 8T o oL 1.21 | 83.97 | 14.82 | 2.88 |.
119 |, QAT ittt Sk 1 i 2919311730003 AT 63 [CrAR0b A LR Cal sl S e e S ISR e A
155 24 A5 (W T ‘ 1 :3))2 ;g ggég (RO SSRR W el bt e O, MG il SR B RN T [y el
1 5. h 9.56 | 3.41| 5.62 1.64 | 79.01 | 13.73 | 2.97 |.
e Gt \{ 2 867 | 50.83 | 10.50 | 374 [....... 17a| 83.71| 1455 | 3.15
120 Pl e el 1 8301417713960 T 454RH1 4 TO0R IS LITE IR DNE & vt GNP s et
140 25 (w.) ‘{ 15 33.83 | 43.66 9.11 | 2.99 | 2.71 4.67 | 77.69 | 14.93 | 2.32
S e ST 2 9.06 | 50.42 | 10.52 | 3.451....... 480! 79.851 15.351 2.38 l........

86
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143 26 (w.) { 1 11,750 [ 5,850 ( 1,250 | 49.79 | 10.64 | 60.43 | 15.18 33.46 | 41.53 9.83 | 2:78 [-5.27 3.35| 75.98( 15.40  2.80 |........
AT 2 9,966 | 5,642 | 1,184 | 55.61 11.88 ‘ (7050 D I e 39.45| 48.96 | 11.59 [ 3.22 |....... 3.54 | 80.20 | 16.26 | 2.95 ‘ ........
144 27 (w.) { i 11,550 | 5,067 405 | 43.87 3.51 | 47,38 | 16.39 34.26 | 41.57 7.78'| 3.227 3.51 15600 8L d="r 138001 3RA0RIE Soc et £
i e S 2 9, 657 4,889 391 50.63 4.05 | 54.68 [....... 40.98 | 49.72 9530415 38D b 1.61 | 84.09 1430, ' 'goaa £ i s
166 28 C (W) { : 12, 600 6, 350 661 50. 40 5.25 | 55.65 | 9.37 30.38 | 53.36 6.89 1.09 | 2.82 60 | 86.12 10. 46 .98 ‘ .0075
e 2 11,419 6,171 642 | 54.04 52621075966 |28 s 33.52 | 58.88 6001 205 s e 62 | 88.62 T0768 [P =101l 2ot
169 29 A (w.) { 1 12,010 4,950 684 | 41.22 5.70 | 46.92 | 15.63 33.88 42.81 7.68 | 3.13 72 90 | 84.62 136NN 20 @ (s
S 2 10,133 4,914 679 | 48.50 67001652200 e L 40.16 | 50.74 (S o L R T S 91 85:2311 ~ 13,867 | 20095 0 L on]
170 2 A (“',) 1 11, 680 4,950 338 | 42.38 2.89 | 45.27 | 18.39 32.87 | 41.53 7.21 3.06 | 2.78 7 834351 " M1 3wl 3| S QAT B
PAnnEEs 2 9,532 | 4,812 329 | 50.48 3.45 | 53.93 [....... 40.28 | 50.89 88311 03,750 e ah o 761 88,73 1= 1351 42,8605 0 Jeo
190 34 B (w.) 1 12,980 | 6,523 316 | 50.25 2.43 | 52.68 | 9.91 33.33 | 50.65 6.11 1.75 19 35| 87.91 11.55 | 1.48 .0205
s s 2 11,694 | 6,511 315 | 55.68 2060 Fi BRAGTe b e 37.00 | 56.22 678 |~ 1agd i i 35| 88.08 | 11.57 | 1.48 [........
ndiana |
14 St s RSl I 107.000.:{ 2280 ts B C o e T e fosmr 13.53 34.83 | 43.10 (U G BT S S s el T T B R e S R Bl
6 4 1 10,000 | 5,010 536 | 50.10 5.36 ‘ 55.46 | 14.30 29.48 | 40.96 | 15.26 | 2.60 | 6.31 126071 1:68.35 | 2374~ 20807 | 1L il
““““““““ 2 8,570 4,694 502 54.77 5.86 | 60.63 |......- 34.40 | 47.79 17.81 S0t et 170 72.95 | 25.34 | 2.99
9 4(w) 1 10,000 | 5,153 332 | 51.53 3.32 | 54.85 | 16.33 31.89 | 44.19 7.59 | 2.08 55 38| 85.91| 13.16 | 2.06
e S 2 8,367 5,125 330 | 61.25 3.94 ‘ (5750 (o o) BRORE 38.11 52.82 91071320 49 [ Tistin 38 | 86.39 | 13.23 | 2.07 |.
8 5 (w.) i ; 5,340 232 | 53.40 2.32 | 55.72 | 10.74 36.71 | 41.95| 10.60 | 4.61 76 54| 81.29 [ 17.41 | 4.21 |.
Cel SIR s 2 8,926 | 5,299 230 | 59.37 2eoR =195l L L] 41,13 | 5/ 47.00 " 10874 BEl6 ) 55| 81.91 | 17.54 | 4.24 |.
12 6 (W) 1 10,000 | 5,434 501 | 54.34 5.01 | 59.35 | 12.39 36.77 | 40.85 9.99 | 3.59 75 73 | 81.90 | 16.62 | 3.16 |.
Fronee 2 8,761 | 5,393 497 | 61.56 56767, 23 . LI 41.97 | 46.63 | 11.40 | 4.10 |....... 73| E82ub2 675 = 3IAR
13 7A (W) 1 12,240 | 6,993 640 | 57.13 5.23 | 62.36 | 10.33 38.35 | 42.93 8.39 | 3:12 | 1.13 2.35 | 83.23 | 13.29 | 2.69 |.
el 2 10,976 | 6,914 633 | 62.99 LY 6878 [t 42.77 | 47.87 o T R A8 el 2.38 | 84.18 | 13.44 | 2.72 |.
16 9A 1 12,000 | 7,034 455 | 58.62 3.79 | 62.41 | 12.30 34.96 | 41.62 | 11.12 | 3.41 .81 2.00 | 78.74 | 18.45| 3.41 |.
""""""" 2 10,524 | 6,977 451 | 66.30 4:29 170.50 [ .o 139:86. | 47-461| 12,8871 3,89 b ol 2.02 | 79.36 | 18.60 | 3.44 |.
17 9B { 1 5 7,006 464 | 58.38 3.87 | 62.25 | 12.51 35.65 | 40.48 | 11.36 | 3.26 .68 2.85 | 78.44 | 18.03 | 3.50 |.
""""""" . 2 10,499 | 6,958 461 | 66.27 45301 7068 ool L L4075 BT S 1298, 3T s 2 2.87 | 78.98.| 18.15| 3.52 |.
18 9B (w.) 1 12,000 | 6,915 442 | 57.63 3.68 | 61.31 | 14.14 36.70 | 40.90 8.26 | 2.61 91 97 | 84.60 | 13.52 | 2.24 |.
st ey 2 10,303 | 6,852 438 | 66.50 4,25 170275 s i 42.74 | 47.64 (R R I R O e 98 | 85.38 | 13.64 | 2.26
51 11D 1 i 6, 600 460 | 55.00 3.83 | 58.83 | 11.90 32.50 | 46.94 8.66| 1.53 | 1.55 1.66 | 84.09 | 12.70 | 1.34
"""""" 2 10,572 | 6,498 453 | 61.46 4,28 | 65.74 |.......] 36.89 | 53.28 98310 Pl e e e 1.69 | 85.41 | 12.90 | 1.36
108 12 1 10, 000 5,258 464 | 52.58 4.64 | 57.22 | 11.77 33.78 | 40.00 14.45 | 4.32 88 62| 75.95| 22.55 | 3.84 |.
"""""""" 2 8,823 | 5,212 460 | 59.07 6:21 649810 ... 38,901 4533 1 16:3811 1 4901 o k0, 63| 76.62 [ 22.75| 3.87 |.
109 12 (w.) i 10,000 | 5,304 255 | 53.04 2.55 | 55.59 | 13.79 35.43 | 42.75 8.03 | 3.22 60 1.15| 84.32 | 13.93 | 2.86 .
K el 2 8,621 | 5,272 253 | 61.15 2.93 i GALORYI= B o 41.10 | 49.59 9815 33 | danas 1.16 | 84.83 | 14.01 | 2.88 .
110 12 (w )‘ 1 12,000 | 6,355 296 | “52.96 2.47 | 55.43 | 12.82 37.25 | 41.52 8041 5.3 42 1.03 | 84.37 | 14.18 | 2.89 |.
TS 1 2 10,462 | 6,328 295 | 60.49 2:82 1163 31 I ol 42.73 | 47.63 0064 127382, 15t s 1.03 | 84.73 | 14.24 | 2.90 |.
163 17 (W) it 1 12,050 | 7,200 332 | 59.75 2.76 | 62.51- 10.57 35.65 | 43.77 | 10.01 | 3.76 | 1.65 67 | 81.42 | 16.26 | 3.39 |.
et s 1 2 10,776 | 7,081 327 | 65.71 3.03| 68.74|....... 39.86 | 48.95| 11.19 | 4.20 |....... 68 | 82.79 [ 16.53 | 3.45
158 18 A (w.). 5 1 10800 R ss il Sl s e e e S 15.09 31.06 | 46.42 T A N TAR A 10 SR ChE S S e e e B B T
168 18EA(WL ) eas sl il 2SO Bt B R e S b e 13.97 30.97 | 48.07 6090 T A0 e e S s e
Kansas:
113 6 { 1 10,000 | 5,443 341 | 54.43 3.41 | 57.84 | 8.58 30.27 | 45.92 | 15.23 | 3.47| 1.01 .64 | 75.07 | 23.28
"""""""" 2 9,142 | 5,388 338 | 58.94 3.71 | 62.65 |.......| 33.11 | 50.23 | 16.66 | 3.80|....... .64 | 75.84 | 23.52
115 6 (W.) 1 12,000 | 6,439 299 | 53.66 2.49 | 56.15 | 12.29 30.30 | 47 21 | 10.20 | 2.63 59 .56 | 82.78 [ 16.07
SR TR 2 10,525 | 6,401 297 | 60.82 2282 =63CRA T o Tl 34.55 | 53.82 | 11.63 | 3.00 |....... .56 | 83.27 | 16.17
Kentucky: |
76 1B { 1 12,000 | 8,026 257 | 66.88 2.14 | 69.02| 3.55 35.49 | 55.88 5.08 | 1.17 93 1.25 | 91.40 6.42
""""""" 2 11,574 | 7,951 255 | 68.70 2.20 | 70.90 I.......1- 36.79 1 57.94 g I A B i 1.26 | 92.26 6.48
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Details of coking tests of coals, January 1, 1905, to June 30, 1907—Continued.

7 3 }zr%(lil%cg;égm Production (percent). Chemical analysis of coal. | Chemical analysis of coke.
¢ Condi-| Weight b . a
Field No. of coal. s (of 00&11) = g ey % e R pye e P
’ * |(pounds). ois- Volatile | Fixe ul- ois- |Volatile [ Fixed | ul- 08~
i Coke. | Breeze.| Coke. | Breeze. Total. ture. ;matter. carbon. A, phur. | ture. | matter. |carbon.| Al ‘ phur. iphorus.
2 | 18 19 20 21 22 23 24 25 ‘ 26 27 28 29 30 31 32 33 | 384
| | |
Kentucky—Cont’d. | Gl
16 C { il 12,000 | 7,319 355 | 60.99 2.96 | 63.95.| 5.64 | 32.41 | 52.77 9181 1.11 1.32 1.53 | 84.68 | 12.47 |
"""""" 24 11,323 | 7,222 350 | 63.78 B5097 1 E66a8T |50t 2l 340850 54551100 LT3 || A8 e 1.55 | 85.81 | 12.64
5 { ik 12,000 | 7,993 256 | 66.61 2.13 | 68.74  4.67 \ 35.33 | 56.30 3.70 .45 .30 1.21 | 93.26 5.23 ‘
"""""""" 2 11,440 | 7,969 255 | 69.66 2028 TSRO s S 37.06 | 59.06 3.88 o B 1.21 | 93.54 5.25
6 1 12,000 | 6,780 587 | 56.50 4.89 | 61.30 | 5.21 36.82 | 55.62 2.35 .51 | 2.81 1.27 | 91.93 3.99
"""""""" 2 11,375 | 6,589 571 | 57.93 5.02 | 62.95 |....... 38.84 | 58.68 2. 48 et B S 1.31 | 94.59 4.10
6 ik 12,000 | 6,659 447 | 55.49 3.73 | 59.22 | 5.42 36.82 | 55.30 2.46 .48 | 1.64 1.69 | 92.26 4.41
""""""" 2 11,350 | 6,550 440 | 57.71 3.88 | 61.59 |....... 38.93 | 58.47 2. 60 ShltisEadn 1.72 | 93.80 4.48
| o i 12,000 | 6,865 342 | 57.21 2.85| 60.06 | 8.82 35.03 | 46.78 9.37 | 3.56 23 2.16 | 82.97 | 14.64| 3
| Ueesoprioes it { 2 10,942 | . 6,849 341 | 62.59 2 [ HOE L e 38.42 | 51.30 | 10.28 | 3.90 |.-..... 2.17 | 83.16 | 14.67 | 3
3 1 12,450 | 7,200 371 | 57.83 2.98 | 60.81 | 4.97 30.87 | 56.66 7.50 1 1.23 50 .65 | 87.96 | 10.89
""""" 2 11,831 | 7,164 369 | 60.55 (a3 e e T o [ B 32.49 | 59.62 7.89 ) s
8 1 12,840 | 7,845 361 | 61.10 2.81 | 63.91| 5.49 30.36 | 55.49 8.66
"""""""" 2 12,135 | 7,808 359 | 64.34 259611167080y s <pus 32.12 | 58.72 9.16
9A( 1 12,190 | 6,360 309 | 52.17 2.54 | 54.71| 9.12 35.42 | 47.88 7.58
S plasn e 2 11,078 | 6,296 306 | 56.83 2.76 | 59.59 |....... 39.97 | 52.68 8.35
Maryland: {
rf ..... 1 13.77 | 71.04 | 12.95
1 (w.) il 14.23 | 70.54 9. 86
1¢ 1 17.81 | 68.86 8.98
Wksortode 2 18:62 | 71.99 | 9.39
Wi : 34.82 | 42.26 9.24
| 1 g
5(W)eeooennnen { 2 40.34| 48.06| 10,70
New Mexico:
3B f 1 33.06 | 48.94 | 14.32
""""""" 1 2 3§ g‘é Zg- 81 i; gl
1 3 . 99 5
il e
1 50.
3B,4B,5 (W')-{ 2 35.71'| 52.77 | 1152
/i : | 5 34.62 | 47.83 | 13.86
""""""" s B2 | | o
| 1 5. 9.
4B (W)-oennont \{ 2 37.35 | 52.78 | 9.87
5 | i 31.96 | 49.71 | 15.28
----------- 2 32.97 | 51.27 | 15.76
5 i 32.25 | 51.79 | 11.73
"""""""" I 2 33.67 | 54.08' 12.25

0€
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24

:‘ ' ' |
1 10,000 [ 5,708 589 | 57.08 5.89 l 62.97 | 8.67 38.81 44.02 8.50 E 3.70 “ 1.30 1.95 | 82.98 | 13.77 3.30 0166
2 9,133 | 5,634 581 | 61.69 6,368 S56350bH- LA 42.49 | 48.20 QuSLHIGSAT05 82 S0 e 1.98 | 84.07 13595813345 TG
il 10,000 | 4,980 690 | 49.80 6.90 | 56.70 | 10.38 37.30 | 45.04 7.28 | 3.07 | 83.55 2.27 | 82.52 JLL66RN| 2. 840 T TE 0 e
2 , 96 , 803 666 | 53.59 s aliopy e 41.62 | 50.26 A2 3GAI RS LA 2.35 | 85.56 127001020040 Nssy
= 1 RIOO0 | AR = e e i TS [£ iy 12568 S aoRA5HIErATIORS TR BRTGN & T oAUl LTl G G T N iRl Rl T el O
it 5 6,770 332 | 67.70 3.32 | 71.02 | 3.86 37.09 | 49.38 9167415 360 | 5.33 1.28 | T9 TR FY3HO0RNE DURTR 50 2
{ 2 9,614 | 6,397 314 | 66.54 39270 [ 6981 sl el 38.58 | 51.36 | 10.06 | 3.74 l ....... 1.35 | ,84.29 14.36 | 3.03
2 1 5 6,383 358 | 63.83 3.58 | 67.41 | 4.49 34.57 | 52.85 8.09 | 1.77 .87 .98 1786.15 | 12.00 | 1.64
e R O { 2 9,551 | 6,327 355 | 66.24 3L T2 60006l T 36.20 | 55.33 85478l Ta8bH e ot .99 | 86.91 | 12.10 | 1.65
6 | 1 12,000 | 7,200 370 | 60.00 3.08| 63.08 | 5.26 37.36 » 47.53 9.85 | 3.49 T 1.26 | 83.71 | 14.26 | 2.96 |-
"""""""" 1 2 11,369 | 7,145 367 | 62.85 3.23 | 66.08 |.......| 39.43| 50.17 | 10.40 | 3.68 ‘ 1.27 | 84.36 | 14.37 | 2.98
6 (w.) s 1 12,000 | 7,166 369 | 59.72 3.08 | 62.80 5.53 36.95 | 50.96 6.56 | 2.96 .42 1.20 | 88.35 10.03 | 2.51
A R Al 2 11,336 | 7,136 367 | 62.94 324 (VR 6OBISHIT I sres 39.11 | 53.95 6094710 330 1 St 1.21 | 88.72 | 10.07 | 2.52
2 1 12,000 | 7,117 374 | 59.31 3.12 | 62.43 | 5.77 35.43 | 49.82 8.98 | 2.8 .75 .98 | 85.33 | 12.94 | 2.32 |
S ey { 2 11,308 | 7,064 371 | 62.47 o281 65, 75 s 37.60 | 52.87 9.53 | 3.06 .99 . 85.97 | 13.04 | 2.34
7 (w.) { 1| 12,000 | 6,898 303 | 57.48 2.53°| 60.01 | 7.37) 36.36| 49.72 6.55 | 2.23 1.58 | 88.08 9.77 | 1.90
""""" 2 j 11,116 | 6,859 301 | 61.70 271 | 6441 |.o_.. . 30.25'f 53.68 T.07 | .2.41 |, 1.59 | 88.58 9.83 | 1.91|.
3 f 12 . 6,526 454 | 54.38 3.78 | 58.16 | 8.43 37.25 | 44.56 9,76 |+ 2:90 .93 | 82.81| 15.60 | 2.59 |.
""""""""" 1 2| 10,988 | 6,483 451 | 59.00 410 | 63.10 .......| '40.68 | 48.66 | 10.66 ; 3.17 | .94 l 83.36 | 15.70 | 2.61 |.
8 (W) if 1| 12,000 6,281 433 | 52.34 3.61 | 55.95 | 11.43 37.90 | 44.64 6.03 | 2.10 1.76 | 86.05 9.73 | 1.88 |.
(W) oocoones | 2 10,628 | 6,126 422 | 57.64 32971 16106 1|50 42.80 | 50.40 6805 DNt 1.80 | 88.22 9,98 1 1.03-1.
9A f 1 12,000 | 6,596 452 | 54.97 3.77 | 58.74 | 5.58 39.80 | 46.44 8.18 | '3.63 | 1.80 1.08 | 84.43 | 12.69 | 3.06 |.
R I oy e (R i 2 11,330 | 6,477 444 | 57.17 890215615005 20 s 0 42.15 49.19 8604 IS 3nRAN - LTS 1.10 : 85. 98 12.92 3.12 .
9B { 1 i 6,647 595 | 55.39 4.96 | 60.35 | 9.03 33.56 | 41.10 | 16.31 | 3.40 .70 1.35| 78.63 | 19.32 | 2.94|.
""""""" 2 10,916 | 6,600 591 | 60.46 Hudl e 6b 8T 5 st 36.89 45.18 173034 [0 3RTAR -0 v 1.36 | 79.18 19.46 | 2.96 |.
9B (w.) S 1 12,000 | 6,300 441 | 52.50 3.68 | 56.18 | 9.73 37.27 | 46.02 6.98 | 2.84 68 .89 [ 86.93 | 11.50 | 2.40 |.
9B (W)~ oo 1 2 10,832 | 6,257 438 | 57.76 4204371 610808 .- oo 41.29 | 50.98 Vs R I [ RS - 89 | 87.53 |. 11.58 | 2.42 |.
12 f 1 9,270 | 5,190 223 | 55.99 2.41 | 58.40 | 6.19 39.04 | 48.36 6.41 | 3.63 .73 51 | 87.96 | 10.80 | 3.08 |.
(Wlloo e A 2 8,696 | 5,152 221 | 59.25 2804 3L BITONE Ll i 41.62 | 51.55 6.831 3.87|....... 51| 88.61| 10.83 | 3.10
| Pennsylvania: |
5 1t 12,000 | 7,433 319 f 61.94 2.66 | 64.60 | 2.44 34.28 | 56.76 6. 52 90 | 88.03 10. 58
"""""""" 2 11,707 | 7,397 317 | 63.18 2.71 | 65.89 |.......| 3514 58.18 6.68 91 | 8846 10.63
5 (w.) f il 13,000 | 8,598 242 | 66.14 1.86 | 68.00 | 4.73 34.29 | 56.27 4.71 1.19 | 91.63 6.95
RS 1 2 12,385/ 8,578 241 | 69.26 18055 T o o 35.99 | 59.07 4.94 1.19 | 91.84 6.97
6 1 10,000 | 7,330 315 | 73.30 3.15| 76.45| 3.22 31.52 | 51.87 | 13.39 | 2. J71 | 82.31 | 16.64
""""""""" 2 9,678 | 7,305 314 | 75.48 3.24 | 78.72| ......| 32.57| 53.60 | 13.83 | 2. 71| 82.59 | 16.70
6 (w.) Ji 1 2 6,905 246 | 69.05 2.46 | 71.51 | 6.58 33.00 | 52.96 7.46 | 1 66 | 88.61  10.49
o S e 1 2 9,342 | 6,888 245 | 73.73 2082 76.85 12 T T 35.32 | 56.69 7.99 | 1 66 | 88.82 | 10.52
6 { 1 12,000 | 8,646 295 | 72.05 2.46 | 74.51 | 3.64 32.01 | 51.03 | 13.32 | 1 1.62 | 81.20 | 16.70
"""""""" 2 11, 563 8,604 204 | 74.41 2.54 176950 v 33.22 | 52.96 13. 82 2. 1.63 | 81.59 | 16.78
6 (w.) 1 13,000 | 8,927 373 | 68.67 2.87 71.54 | 4.21 33.40 55.21 7.18 ik 2.26 | .86.77 | 10.08
""""" 2 12, 453 8,843 370 | 71.05 S e ST S 34.87 57.64 7.49 | 1 2.28 | 87.55 | 10.17
‘ 6 1 12, 000 8,743 364 | 72.86 3.03 | 75.89 | 2.53 32.09 53.21 12.17 1 1.26 | 82.66 | 15.81
"""""""" 2 11,696 8,719 363 74.55 S04 S TTE6b ol SNES 32.92 54. 59 12. 49 1 1.27 | 82.88 | 15.85
- 1 12,000 | 8,750 326 | 72.92 2.71 | 75.63 | 3.75 21.89 | 62.04| 12.32| 2 1.16 | 82.39 | 15.99
fl s dstnds { 2 11,550 | 8,698 323 | 75.31 2580 (TSI E TR 22.74 | 64.46 | 12.80 | 2 1.17 | 82.77 | 16.06
7)) 1 12,000 | 8,400 509 | 70.00 4,24 | 7424 3.98 23.32 | 60.75 | 11.95| 1 1.84 | 83.40 | 14.33
PRt 2 11,522 | 8,364 507 | 72.59 4740518576.99 1 Lo 1 24.29 | 63.27 | 12.44| 1 1.85 | 83.76 | 14.39
8 1| -10,000 | 5,223 | 1,600 | 52.23 | 16.00 | 68.23 | 3.32 15.56 | 74.29 6.83 | 1 2.16 | 88.99 | 7.94
"""""""" { 2 9,668 | 5,1751 1,585 ] 53.53 | 16.39 ' 69.92 .......1 16.09 | 76.85 7.06 | 1 2.18 | 89.81 | 8.01
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Details of coking tests of coals, January 1, 1905, to June 30, 1907—Continued.

Weight 12;%%‘:%:;” Production (per cent). Chemical analysis of coal. Chemical analysis of coke.
’Ii\?gt Field No. of coal. Ct‘;lolgl' ( of cogl) " Py o e =
? * |(pounds). ois- Volatile | Fixed Sul- | Mois- |Volatile ixed Sul- 0s-
‘ Coke. | Breeze.| Coke. | Breeze.| Total. ture. | matter. |carbon, B phur. | ture. | matter. |carbon. Ash. phur. phorus.
1 2 ! 18 } 19 20 21 22 23 24 25 ‘ 26 27 28 29 30 31 32 33 34 35

1 16.18 | 69.44 | 11.12 | 1.90
1 16.24 | 68.60 | 12.30 | 2.14
i . 17.59 | 68.80 9.06 | 1.39 G 1k
2 8 18.43 | 72.08 9.49 | 1.46 i 1y
1 6.19 17.92 | 69.36 | 10.12 | 1.80 | % ¥
2 6.30 18.40 | 71.21 | 10.39 | 1.85 5 1:
1 2.83 34.80.| 56.81 | 5.83| 1.25 it 1.
2 2.90 35.71 | 58.31 Rl [ e b 3 1. 00
1 2.23 |- 35.41 | 55.58 | 628" '1.36 | : 1.05
2 2.29 36.40 | 57.14 6. 46 A0 s N % - 1.05
1 2. 46 33.18 | 55.46 | 9.16 | 1.36 ¥ 1.19
2 - 2.50 33.93 56.71 9. 36 1 BT A o 1.20
1 2.39 31.28 | 56.70 9.56 | 2.03 : 1.66
2 2. 44 32.07 | 58.13 038017 A8 - Lo A B 1.67
1 2.12 31.35 | 57.66 6.49 | 1.40 2 3 1heTat
2 2.21 32.83 | 60.38 63T Sl e AT e . ; 1.12
1 2.69 17.86 | 69.57 5.38 | 1.63 > 4 1. 46
2 2.88 19.24 | 7496 | 580 | 1.76 |-...... i i 1.47
i 2.66 18.56 | 70.63 6.28 | 1.85 5 . 1. 54
2 2.78 19.44 | 73.98 6:6RE =G94 | - lesii 5 . 1.55
1 2.92 28.83 | 57.86 8.90 } 1.39 i n 137
2 3.04 30.16| 60.53 | 19.31 | 1.45 | .. _. ] | arel
1 2.58 28.24 | 57.22 8.24 | 1.1 5 2 1.00
2 2.74 0S4 EBTE07 | - IRITO STkl D 2567 <RRIODL T ook IANE0: ool
1 2.60 | 30.66 | 57.17 9.16 | 1.16 24 .19 [ 88.06 | 11.51 .95 0147
2 2.67 31.61 | 58.94 Oiedbi|FTs 2001 e -19'| 88.27 | 11.54 B L e
1 2.78 | 29.56 | 59.17 7.70 .98 13 .49 | 87.45 | 11.93 .83 0153
2 2.88 30.65  61.36 7.99 13028 - csoR i 49 | 87.56 11.95 (e Sl
1 3.21 16.35 | 68.30 11.44 | 2.78 30 28 | 84.95| 14.47 | 2.31 0092
2 3.34 17.01 71T R 1 IRC N L B0 o g B et 28 | 85.21 14. 51 2833 [l S
1 4. 50 17.04 | 69.58 7.08 | 1.34 51 S8\ 89.85 9406 | FIERE 0083
2 4.77 18.18 | 74.26 705601 1,430 . .. 90. 31 (R RS s bl IR S
i 2.65 28.33 | 58.07 823 | .89 71 12 | 88.24 | 10.93 82 0164
2 2.78 29.94 | 61.37 KIS0 S (O e 12| 88.87 | 11.01 s R AR
1 2.27 27.97 | 57.81 8.69 J .86 63 66 | 87.78 | 10.93 82 0115
2 2.39 29.61 | 61.19 9.20 [ S0 e 66 | 88.34 | 11.00 SBRlc v
1 2. 56 29. 26 58. 29 8.40 | .93 82 21 | 88.22 10.75 81 0099
2 2.65 30.49 | 60.76 R T e 21 88.95 | 10.84 (ISR R
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191 1 11,940 7,963 368 | 66.69 3.08 | 69.77 | 4.28 29.92 | 58 7.58 .91 33 .15 88.54 | 10.98 .87 0104
2 11,429 | 7,937 367 | 69.45 Sl e 25 06T S 31.26 | 60.82 7.92 S ID RIS .15 | 88.83 | 11.02 SBIEISTE
195 d; 11,500 | 7,733 339 { 67.24 2.95| 70.19 | 3.58 28.86 | 60.13 7.43 .91 29 .69 | 88.54 | 10.48 76 0095
2 11,088 | 7,711 338 | 69.54 SaUoRIETRNGDNIT i 39.93 | 62.36 itk Q4o .69 | 88.80 | 10.51 (T st
1o :
L 33 1 { it 12, 000 [ 7,720 347 | 64.33 2.89 | 67.22 | 3.71 32.81 | 51.69 | 11.79 .73 | 83.00 | 15.90
?f, """"""" 2 11,555 | 7,691 346 | 66.56 2009: | 68.:6b7 50 34.07 | 53.68 | 12.25 .73 | 83.31| 15.96
Ot zs 1(w.) 1 11,900 | 7,270 273 | 61.09 2.29 | 63.38 | 4.8 35.06 | 54.72 5.36 <77, 89.61 8.69
| Wadorsnzat 2 11,322 | 7,202 270 | 63.61 2: 381565990 2000 36.85 | 57.52 5.63 78,1 90.45 8.77
w127 & 1 12,000 | 7,213 343 | 60.11 2.86 | 62.97 | 3.56 36.53 | 55.32 4.59 64 | 91.00 7.23
= TSR g Tk 2 11,573 | 7,131 339 | 61.62 2.93 | 64.55 |....... 37.88 | 57.36 4.76 65| 92.04 7.31
= 3 | 1| 7 | 7,136 394 | 63.26 3.49 | 66.75 | 4.32 33 90 | 55.56 6.22 81| 87.44 | 11.08
R i e e e e S 2 10,793 | 7,088 391 | 65.67 3:62 969:29 | Ly T 35.43 | 58.07 6. 50 .81 | 88.03| 11.15
w0 195 4 1 12,000 | 7,471 313 | 62.26 2.61 | 64.87 | 3.82 33.17 | 53.17 9. 84 1.56 | 84.27 | 13.63
CO s e e R s 2 11,542 | .7,431 311 | 64.38 200951670 071 0 = 34.49 | 55.28 | 10.23 1.57 | 84.73 | 13.70
@ 129 i al 11,270 | 7,500 266 | 66.55 2.36 | 68.91 | 3.82 33.17 | 53.17 9.84 .28 | 86.73 | 11.56
L """""""" 2 10,839 | 7,393 262 | 68.21 2.42 | 70.63 |....... 34.49 | 55.28 | 10.23 .28 87.98 | 11.74
@ 154 5 (w.) 1 11,570 | 6,807 254 | 58.83 2.20 | 61.03 | 5.53 35.06 | 53.28 6.13 .42 | 90.46 8. 56
R et e 2 10,930 | 6,769 253 | 61.93 2,82 | "64.25 |.._..o.. 37.11 | 56.40 6. 49 .42 | 90.97 8.61
122 6 1 12,000 ‘ 7,712 314 | 64.27 2.62 | 66.89 | 2.06 27.36 | 55.12 | 15.47 91| 79.01 | 19.86
""""""""""" 2 11,754 | 7,695 313 | 65.47 2.66 | 6813 [.......| 27.93| 56.28 | 15.79 .92 | 79.18 | 19.90
o 121 B 1 s 6, 680 716 | 55.67 5.97 | 61.64 | 7.88 28.28 | 46.43 | 17.41 .36 | 74.43 | 24.78
Uerapaeagcdvanie { 2 11,054 | 6,651 713 | 60.17 6.45 | 66.62 |....... 30.70 | 50.40 | 18.90 .36 | 74.75 | 24.89
123 7B 1 12,000 | 6,911 323 | 57.59 2.69 | 60.28 | 8.37 32.29 | 49.02 | 10.32 .87 | 83.59 | 14.97
(CORTEEES 2 11,000 | 6,871 321 | 62.46 2592215 G088 [ et 35.24 | 53.50 | 11.26 .87 | 84.07 | 15.06
134 B - f 1 12,000 | 6,870 320 | 57.25 2.67 | 59.92 | 3.09 35.32 | 51.70 9.89 .11 | 85.66 | 13.91
8B (W)........ i 2 11,629 | 6,848 319 | 58.89 Qe [ G163 TR 36.45 | 53.35 | 10.20 12| 85.93 | 13.95
124 9 (w If 1 12,000 | 7,948 283 | 66.23 2.36 | 68.59 | 4.02 27.79 | 58.28 9.91 .39 | 85.78 | 13.44
(W) moennene 1k 2 11,518 | 7,917 282 | 68.73 P e K L e 28.95 | 60.72 | 10.33 .39 | 86.12 | 13.49
156 10 (w 1 11,690 | 6,900 757 | 59.02 6.48 | 65.50 | 7.80 29.29 | 49.32 | 13.59 8L S8 1907
2 (W) oeienene 2 10,778 | 6,785 744 | 62.95 6. 901 1= £69;/85 7= STl 1 3177 | 53.49 | 14.74 .82 | 79.13 | 20.05
160 1 11,890 | 7,650 550 | 64.34 4.63 | 68.97 | 5.29 23.61 | 56.58 | 14.52 86 | 1.14 1.60 | 80.14 | 17.12
e 2 11,261 | 7,563 | 544 | 67.16 4. 83 [l 90R S T 24.93 | 59.74 | 15.33 GIviSie s 1.62 | 81.06 | 17.32
Utah:
130 1 f 1 11,810 | 5,550 | 1,418 | 46.99 | 12.01 | 59.00 |- 5.83 41.89 | 47.44 4.84 56 | 2.53 1.37 | 88.06 8.04 64 0005
""""""""" A0 2 11,121 | 5,410 | 1,382 | 48.65 | 12.43 | 61.08 |....... 44.48 | 50.38 5.14 (s e 1.40 | 90.35 8.25 (il Pl e
141 3 e R N L T | 1 R el e (e 0 8 P e P R B S B S s 4.08 28.43 | 57.52 9.97 A s e B i b S e
157 1 | { 1 12,000 | 3,504 | 3,208 | 29.20 | 26.73 | 55.93 | 4.60 35.38 | 53.07 | 6.95 .46 | 1.50 1.38 | 86.07 | 11.05 57 0041
"""""""" 2 11,448 | 3,451 ,160 | 30.15 | 27.60 | 57.75 |.......[ 37.09 | 55.63 7.28 b e 1.40 | 87.38 | 11.22 SRS s
Virginia:
64 gl f i 14,000 | 9,079 415 | 64.85 2.96 | 67.81 | 5.70 32.52 | 56.15 5.63 .98 | 1.52 .99 | 89.20 8.29
"""""""" 1 2 13,202 | 8,941 409 | 67.72 3.09| 70.81 .......|] 34.49 | 59.54 LR B O W S 1.01 | 90.58 8.41
65 1 1 10,000 | 6,811 258 | 68.11 2.58 | 70.69 | 4.44 33.44 | 56.27 5.8 | 1.13| 1.23 1.67 | 89.24 7.86
"""""""" 0] 9,556 | 6,727 255 | 70.40 2.67 | 73.07 .......|- 34.99 | 58.89 61231l RH S e 1.69 | 90.35 7.96
67 1 1 5 5,879 424 | 58.79 4.24 | 63.03 | 4.95 34.21 | 55.86 498 ( 1.12 | 21 89 | 90.99 7.91
"""""""" 2 9,505 | 5,867 423 | 61.73 4.45( 66.18 |....... 35.99 [ 58.77 O 24 IR AR T 89 | 91.18 7.93
68 1 { 1 14,000 | 8,596 590 | 61.40 4.21 | 65.61 | 4.82 33.21 | 56.95 5.02 | 1.10 .30 1.16 | 90.85 7.69
"""""""" 2 13,325 | 8,570 588 | 64.32 4.41 | 68.73 [.......| 34.89 | 59.8 5198 el 6a S e 1079112 FailL:
7 1 | 1 3 9,506 314 | 67.90 2.24 | 70.14 | 4.40 35.09 | 55.24 5527011505 ‘ 20 .80 | 91.52 7.48
AR s e e 2 13,385 | 9,487 313 1 70.88 2.34 1 73.22 1._..... 36.71 | 57.78 HEGIaINTST0 e 80 | 91.70 7.50

& Laboratory sample showed air-drying gain and was thrown out, analysis of sample for test 125 being substituted.
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Details of coking tests of coals, January 1, 1905, to June 30, 1907—Continued.

| Production | : : 5 s -
5 | Weight (pounds). Production (percent). Chemical analysis of coal Chemical analysis of coke
T&est\ Field No. of coal. C,ggg". (of coal) T e preesis s Sy
| * | (pounds). S Mois- (Volatile | Fixed ul- ois- |Volatile | Fixed Sul- | Phos-
[ Ooke; _‘Breeze. Coke. | Breeze. Total. ture. | matter. |carbon. Ash. phur. | ture. |matter. |carbon. Ash. phur. phorus.
1 :
T 2 18 19 20 | 21 22 23 24 25 26 297 28 29 30 31 32 33 34 35
|
| Virginia—Cont’d.
63 | > 1 12,000 | 7,518 291 | 62.65 2.43 | 65.08 | 3.88 34.11 | 57.01 5.00 | 1.02| 0.25 1.08 | 91.25 7.42 | 0.68
R gl S 2 11,534 | 7,499 290 | 65.02 2.B1E 16T 53 bt 35,49 | 159311 % 5:20 |- 1,064 200l 1.08 | 91.48 7.44 .6
69 | 5 { 1 12,000 | 7,314 433 | 60.95 3.61 | 64.56 | 3.86 | 34.13| 56.39 5.62 .79 69 .93 | 90.33 8.05
| Rl s R 2 11,537 | 7,264 430 | 62.97 3L T3 6070 e 2 35.50 | 58.65 5.85 SR e =91 00:96: 8.10
70 ‘ 9 (w) { i 10,000 | 6,096 294 | 60.96 2.94| 63.90 | 5.96 34.17 | 56.03 3.84 .91 45 1.23 | 92.25 6.07
e L 2 6,069 293 | 64.54 e bV L T (e 36.34 | 59.58 4.08 oy P S 1.24 | 92.67 6.09
61 3 { 1 12,000 | 8,160 240 | 68.00 2.00 | 70.00 | 2.87 31.58 | 61.43 4.12 .56 29 1.21 | 92.60 5.90
"""""""" 2 11,656 | 8,136 239 [ 69.80 2:05 15 T 85 e T r 2T 32.51 | 63.25 4.24 OB R 1.21 | 92.87 5.92
88 3 { 1| 12,000 | 7,907 336 | 65.89 2.80 | 68.69 | 2.49 31.90 | 61.16 4.45 .57 16 1.26 | 91.85 6.73
"""""""" 2 11,701 | 7,894 335 | 67.46 2586 L= 70.82 ka5 L 3D D 169 T 4.56 e e 1.26 | 92.00 6.74
62 4 { 1 10,000 | 6,272 241 | 62.72 2.41 | 65.13 | 3.87 36.39 | 55.60 4.14 39 16 1.14 | 92.90 5.80
"""""""" 2 9,613 | 6,262 241 | 65.14 Rl B oy SRR ST 37.85 | 57.84 4.31 (o TR 1.14 | 93.05 5.81
181 6 { it 10,910 | 6,698 267 | 61.39 2.45| 63.84 | 5.05 22.95 | 62.11 9.89 | 1.49 38 1.35| 86.05 12.22 | 1
""""""""" 2 10,359 | 6,673 266 | 64.42 2567120049961 AT 24070765, A1 15100 42 e lab el s 1.35 | 86.38| 12.27 | 1
184 6 (o if 1 11,180 | 6,150 191 | 55:01 1.71 | 56.72 | 5.48 24.77 | 64.96 479 1.45 24 .32 93.73 Y AT
Nidloeberans 1 2 10,567 | 6,135 191 | 58.06 I8 RIS ORS TR I b 26.21 | 68.73 AR e A el TR .32 | 93.96 572 | 1
Washington:
135 2 1 10,000 | 5,477 444 | 54.77 4.44 | 59.21 | 3.07 37.42 | 47.35 | 12.16 .44 | 1.02 2.10 | 77.53 [ 19.35 .44 0847
= t~ V Y 2 9,693 | 5,421 439 | 55.93 4.53 1+ 60.46 |....... 38.60 | 48.85 | 12.55 LD 2.12 | 78.33 | 19.55 AL
Vest Virginia:
40 4B { 1 10,000 | 7,553 286 | 75.53 2.86 | 78.39 | 4.24 26.57 | 58.89 | 10.30 .97 35 .68 | 86.01 | 12.96 82 0141
""""""" 2 9,576 | 7,527 285 | 178.60 2.98 17 8188 o) A5} 61507 10.75 4 L.00z: oot .69 | 86.31 [ 13.00 OBl ik
44 4B (w.) 1 12,000 | 8,129 337 | 67.74 2.81 | 70.55 | 5.40 26.83 | 59.90 7.87 .93 60 1.20 | 87.04 | 11.16 72 0186
SR TR 2 11,352 | 8,080 335 | 71.17 2,95 1 74T 2M S TS 28.36 | 63.32 8.32 Al T 1.20 | 87.57 | 11.23 20|
46 | 4B (w.) { 1 9,760 | 7,220 268 | 73.98 2.75 | 76.73 | 3.87 27.72 | 59.67 8.74 .87 27 1.37 | 86.98| 11.38 78 0112
| TR iy 2 9,382 | 7,201 267 | 76.75 2851 OU 0Nl T 28.84 | 62.07 9.09 ORI 1.37 | 87.22 | 11.41 S e
o1 | 13 { iy 12,000 | 7,955 413 | 66.29 3.44 | 69.73 | 3.23 31.12 | 61.98 3.67 .86 75 1.05| 93.36 4.84 7 0045
= f """"""" 2 11,612 | 7,895 410 | 67.99 3. H3 i LE52H L TN 32.16 | 64.05 3.79 589 Te b 1.06 | 94.07 4.87 Tt pin s
23 | 13 and 14 { 1 12,000 | 8,093 215 | 67.44 1.79 | 69.23 | 4.81 20.28 | 62.84 3.07 .89 43 1.37° 94.20 4.00 84 0057
(e M e e 2 11,423 | 8,057 214 | 70.53 T8 s A0 e 30.76 | 66.02 3.22 S8R 1.38 | 94.61 4.01 AL
20 | 14 { 1 11,000 | 7,154 364 | 65.04 3.31| 68.35 | 1.04 29.28 | 66.80 2.88 | 1.04 38 .96 | 95.19 3.47 94 0046
[k A R R RS T st 2 10,886 | 7,127 363 | 65.47 3.33 | 68.80 [......- 29.59 | 67.50 FAOT e O 8 e e 97 | 95.55 3.48 L e
36 | 15 { il 10,000 | 6,867 276 | 68.67 2.76 | 71.43 | 1.79 37.90 | 53.00 731 2.73 45 TR 18870 “10S07 | 20 Q08 T R
SRR R | 2 9,821 | 6,835 275 | 69.60 2080 1 72 AQH T 38.59 | 53.97 i SOy (o AR 7889 N0 T0 1 28 e DEOORJr oA s
43 | 15 ‘{ 1 12,000 | 8,404 269 | 70.03 2.24 | 72.27| 2.33 38.33 | 51.72 qaB27 720D 26 1.89 | 87.30 | 10.55 | 2.26 0153
[ REe RS R e { 2 11,720 | 8,382 268 | 71.52 2590 TARI 39.24 | 52.95 frss e O BSRE 1z 89S 8T 68 17 TONGS D07 | o e !
73 | 16 A | { 1 14,000 | 9,700 384 | 69.29 | 2.74| 72.03| 2.93 35.20 | 55.26 6.61 .92 54 1.31 | 89.07 9.08 81 0226
| i e O 2 13,590 | 9,648 3821 770,904 . 2,81 | 73,8011 .ol 36.26 | 56.93 6.81 RO5L %, i 1.32 ' 89.55 9.13 Bl e
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16 B (w.)

16 B (w.)

203wt e s e

Wyoming:
y3 () el
5

DO = D b 10 = RO b= B bt 1D = RO = 1D = D = B b= 1D b= B = B b= 1D = D =

=

8,124 276
8,092 275
7,984 289
7,954 288
5,207 175
5,187 174
6,675 293
6,670 293
8 444 309
8,391 307
8, 422 340
8, 364 338
7,692 258
7,663 257
7,914 283
7,878 282
8,385 262
8,371 262
8,037 208
8,014 207
7,893 202
7,880 301
8,292 264
8,277 264
8,106 249
8,087 241
7,816 249
7,773 248
6,920 381
6,899 380

© O 0O DD TS i L)

WOV = =IO N IV S 0 0 DIV IO
MWHOOONNSUIO=IN =AW HOOD

H@!DOOOO1\3NOMNN&QWH@OM%WM%WM%%O&HWO

8

=TS RCES SRS RS

4.09

@
e

‘SLSHEL HNIMOD

Ge




36 WASHING, COKING, AND CUPOLA TESTS.
DESCRIPTIONS OF COKE AND REMARKS.

The following notes are given to supplement the information
contained in the preceding table:

“Cell structure’” refers to the general appearance as to size and
not to the number of cells as given by percentage of cells by volume.
In many tests the cell structure as determined from general appear-
ance is small when the percentage by volume indicates quite the
reverse. (See, for example, test 29, Pennsylvania No. 8 coal, p. 24.)

Alabama No. 2 B.—Test 142: Soft, dense coke; dull appearance; cell structure very
small; breakage, lumps of irregular size; 1-inch black butts.

Alabama No. 3.—Test 138: Dark-gray color, some deposited carbon; cell structure
good; breakage good; long, large pieces; good, hard, heavy coke, with excep-
tion of $-inch black butts, which should be easily removed; ash high; washing
would probably reduce ash and improve quality of coke.

Test 139: Light-gray color, some silvery deposit of carbon; good ring; cell struc-
ture good; breakage good; long, large pieces; good, strong, hard, heavy coke;
improved very materially by washing.

Alabama No. 4.—Test 131: Light-gray and silvery color; metallic ring; cell structure
good; breakage somewhat cross fractured, but pieces of good, large, uniform
size; good, strong, heavy coke; ash high; probably could be reduced by washing.

Test 136: Light-gray and silvery color; metallic ring; cell structure rather large;
breakage somewhat cross fractured, but pieces of good, uniform size; good,
strong coke; ash very materially reduced by washing.

Alabama No. 5.—Test 171: Light-gray and silvery color; metallic ring; cell structure
good ; breakage good; uniform size; ash and sulphur high, both would probably
be reduced by washing.

Alabama No. 6.—Test 172: Light-gray and silvery color; metallic ring; cell structure
good; breakage somewhat cross fractured, but pieces of good, uniform size;
good, heavy coke.

Test 174: Light-gray and silvery color; metallic ring; cell structure good; breakage
somewhat cross fractured, but pieces of good, uniform size; good, heavy coke,
somewhat better than coke from raw coal, but low ash and sulphur of this coal
would not warrant washing.

Arkansas No. 1 B.—Test 95: Dull-gray color; soft, dense, punky coke; cell structure
very small; breakage very bad and irregular; large and small chunks.

Test 96: Dull-gray color; soft, dense, punky coke, with no apparent cell structure;
drawn from oven in large and small chunks, very easily crushed; test was run
slowly and high enough heat was not obtained, which accounts for the large
percentage of breeze. i

Test 97: Dull-gray color; soft, dense coke; cell structure small; better than coke
from washed coal.

Test 100: Dull-gray color; soft, dense, punky coke; possibly little better than
coke from this coal, with addition of 10 per cent of pitch.

Arkansas No. 7 B.—Test 104: Dull, dark color; very soft, light-weight coke; np appar-
ent cell structure; drawn from oven in large and small lumps; bottom 6 inches
did not coke, burning to ash, all volatile being expelled, but did not stick
together.

Test 105: Soft, dense, punky coke; drawn from oven in large and small chunks;
somewhat better and heavier than coke from coal containing no pitch.

Arkansas No. 9.—Test 98: No coke produced; charge ashed over top and down about
5 inches.



COKING TESTS. ol

Arkansas No. 9.—Test 99: No coke produced; ashed down about 4 inches.

Test 101: No coke produced; ashed down about 6 inches.

Test 102: Soft, dense, punky coke; drawn from oven in large and small chunks.

Test 103: Soft, dense, punky coke; drawn from oven in large and small chunks;
high yield of breeze, due to large amount of coal whose volatile was expelled,
not sticking together; 5 per cent of pitch not sufficient for this coal.

Georgia No. 1.—Test 173: Poor, dense coke; large pieces of irregular size; ash high;
probably reduced ash and materially improved by washing.

Illinois No. 7 D.—Test 1: Good, hard coke with medium cell structure; breakage
straight and long. This was the first charge after ﬁrmg ovens, and results were
not as good as might be expected.

Test 4: Light-gray and silvery color; metallic ring; cell structure good; breakage
somewhat marred by cross fracture, but pieces of good size; good, strong coke,
much improved by washing.

Illinows No. 11 D.—Test 5: nght-gray and silvery color metallic rlng, cell structure
good; breakage, good long pieces; good, strong coke

Illinois No. 13.—Test 2: Dull-gray color; cell structure good; breakage marred by
cross fracture, probably due to successive charging of small portions.

Test 3: Dull-gray color; cell structure small; cross breakage more pronounced than
from washed coal.

Illinots No. 16.—Test 7: Accident to charging larry necessitated discontinuing test.
Coal burned to keep oven hot.

Test 10: Dull-gray color; cell structure small.

Illinots No. 19 A.—Tests 11, 15, and 19: No coke produced; the whole charge was
burned and volatile was expelled, but the residue would not bind together.

Illinois No. 20.—Test 106: Dull-gray color; cell structure small; breakage bad; sepa-
rate and distinct cross fracture all over oven, coking in layers; ash and sulphur
high.

Test 107: Dull-gray color; some little deposit of carbon; metallic ring; cell
structure small, but not dense; breakage somewhat marred by cross fracture;
pieces of good size; great improvement over former test; ash and sulphur high.

Illinots No. 21.—Test 126: No coke produced. .

~ Test 137: Burned very vigorously for 12 hours, afterwards falling off rapidly to small
candles all over surface of charge; when pulled, after 45 hours, product was mix-
ture of unburned coal and slightly coherent mass of coal of original size showing
no trace of cell structure; all volatile apparently expelled.

Illinois No. 22 B.—Test 117: Dull-gray color; cell structure medium; breakage very
irregular, probably owing to high amount of slate; poor coke; heavy clinker
over whole surface; ash and sulphur high.

Test 118: Light-gray color; upper 12 inches fingered, two 6-inch sections below
in chunks; upper 12 inches had metallic ring and good cell structure; the remain-
ing coke poor. This oven was held 72 hours on account of accident. Under
more favorable conditions, the whole charge would have probably been better
coke. Ash and sulphur high.

Illinois No. 23 A.—Test 111: Light-gray color; some silvery deposit of carbon; cell
structure a little large; breakage large-fingered pieces; metallic ring; ash and
sulphur high.

Illinois No. 23 B.—Test 112: Light-gray color; a little silvery deposit of carbon; metal-
lic ring; cell structure a little large; breakage, long, thin pieces; larger charges
would probably make better coke; ash and sulphur high.

Test 114: Light-gray color; a little s11very deposit of carbon; metallic nno cell
structure good; breakfmo, long, thin pieces and large 6- 1nch chunks; bottom
very hot; bottom 6 inches probably coked upward; ash and sulphur high.
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Illinois No. 24 A.—Test 119: No coke produced; ashed down about 4 inches.

Test 155: No coke produced; all volatile driven off; high heat of by-product ovens
quickly applied might produce coke.

Illinois No. 24 B.—Test 145: Dull-gray color; practically no cell structure; barely
stuck together; very poor, dense coke, with high sulphur.

Illinots No. 25 A.—Test 120: No coke produced.

Test 140: Dull-gray color; cell structure small; soft, dense coke; breakage poor;
two distinet layers of 16 inches and 8 inches, the lower coming out in chunks;
high ash and sulphur. .

Illinois No. 26.—Test 143: Dull-gray color, soft, dense coke; breakage poor; practi-
cally no cell structure; ash and sulphur high.

Illinots No. 27.—Test 144: Poor, soft, dense coke; breakage poor; sulphur high.

Illinois No. 28 C.—Test 166: Dark-gray color; cell structure small; breakage, good,
uniform size. -

Illinois No. 29 A.—Test 169: Dark-gray color; drawn from oven in three distinct
layers; breakage poor; large chunks and small-fingered pieces; poor, dense
coke; high sulphur.

Test 170: Dull-gray color; some sﬂwery coloration; metallic ring; drawn from
oven in 6-inch chunks of practically uniform size; cell structure good; more
rapid burning and higher heat produced gave much better coke than former
charge; sulphur high.

Illinois No. 34 B.—Test 190: Light-gray and silvery color; metallic ring; cell structure
a little large; breakage good; uniform-sized pieces; yield low on account of
burning, but could be easily increased on better acquaintance; good coke;

sulphur high.
Indiana No. 3.—Test 14: No coke produced; ashed down about 10 inches and blaze
lost.

TIndiana No. 4.—Test 6: Light-gray color; cell structure a little large; breakage some-
what marred by cross fracture.

Test 9: Light-gray and silvery color; metallic ring; fine-fingered pieces; cell
structure large; ash and sulphur reduced by washing.

Indiana No. 5.—Test 8: Light-gray and silvery color; metallic ring; cell structure
large; breakage, good, long pieces; good coke.

Indiana No. 6.—Test 12: Light-gray and silvery color; cell structure good; breakage
good; metallic ring; good coke, but ash and sulphur high.

Indiana No. 7 A.—Test 13: Light-gray and silvery color; metallic ring; cell structure
large; breakage somewhat marred by cross fracture, somewhat brittle; ash and
sulphur high. ;

Indiana No. 9 A.—Test 16: Light-gray and silvery color; cell structure small; breakage
somewhat marred by cross fracture, brittle; ash and sulphur high.

Indiana No. 9 B.—Test 17: Light-gray and silvery color; cell structures mall; long-
fingered, heavy coke; high ash and sulphur.

Test 18: Light-gray and silvery color; metallic ring; breakage somewhat brittle;
cell structure good; ash and sulphur somewhat reduced by washing, but still
high.

Indiana No. 11 D.—Test 51: Light-gray color; metallic ring; breakage, long, fine-
fingered pieces; cell structure medium.

Indiana No. 12.—Test 108: Light gray, with a little silvery coloration; metallic ring;
cell structure a little large; breakage, good-sized pieces; ash and sulphur high.

Test 109: Light-gray color; some silvery deposit of carbon; cell structure large;
breakage, good-sized pleces ash and sulphur reduced by Washlng, but still high.

Test 110: Llrrht—gray color; some silvery depoqlt of carbon; breakage practically
the same as in test 109; somewhat larger size; cell structure not quite so large;
metallic ring; good Wvlght ash and sulphur hlgh
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TIndiana No. 17.—Test 163: Dark-gray color; breakage, large pieces of irregular size;
eell structure large; ash and sulphur high.

Indiana No. 18 A.—Test 158: No coke produced; ashed down about 3 inches, and blaze
lost: "

Test 168: No coke produced.

Kansas No. 6.—Test 113: Light-gray color, some silvery coloration; cell structure good;
breakage good; long, large, heavy pieces; heavy clinker over whole surface of
coke; ash and sulphur high; washing would probably reduce ash very materially,
and produce better grade of coke.

Test 115: Light-gray and silvery color; metallic ring; breakage good; long, large,
heavy pieces; cell structure good; strong heavy coke; washing reduces ash and
sulphur, but both still high.

Kentucky No. 1 B.—Test 76: Light-gray and silvery color; much deposited carbon;
metallic ring; cell structure good; a fine-fingered coke; breakage bad, brittle.

Kentucky No. 1 C.—Test 71: Light-gray and silvery color; metallic ring; cell structure
a little large; breakage, long, thin-fingered pieces; good coke, but very brittle.

Kentucky No. 5—Test 75: Light-gray and silvery color; much deposited carbon;
metallic ring; cell structure good; breakage bad, very brittle.

Kentucky No. 6.—Test 86: Light-gray and sllvery color metallic ring; cell structure
small; breakage, long, fine-fingered pieces, very brittle.

Test 90: Light-gray and silvery color; metallic ring; cell structure small; breakq,ge
bad, brittle; fine-fingered coke.

Kentucky No. 7.—Test 85: Light-gray and silvery color; metallic ring; cell structure
good; breakage good; long, large pieces; coke contains a large amount of hard *
clinker on top and through cracks; good weight coke; ash and sulphur high.

Kentucky No. 8.—Test 164: Dark-gray color, with some little silvery deposit of car-
bon; cell structure large; breakage good; regular-sized pieces.

Test 165: Light-gray color; breakage good; large pieces of regular size; cell struc-
ture a little large; some little improvement over test No. 164.

Kentucky No. 9 A.—Test 167: Light-gray color, with black top and some silvery deposit
of carbon; cell structure good; breakage, long-fingered pieces; sulphur high.

Maryland No. 1.—Tests 50, 54: No coke produced.

Test 58 (with 10 per cent pitch): Dull-gray color; cell structure small; breakage,
large and small chunks; poor, soft coke.

Missourt No. 5.—Test 116: Light-gray and silvery color; cell structure good; breakage
somewhat cross fractured but pieces of good, large size; good weight coke; ash
and sulphur high.

New Mexico No. 3 B.—Test 148: Light-gray color, some silvery deposit of carbon
metallic ring; cell structure medium; breakage good; long, large pieces; good,
heavy coke, but ash high. ;

Test 149: Light-gray color; some silvery deposit of carbon; metallic ring; cell
structure medium; breakage good; long, large pieces; good, heavy coke; ash
reduced by washing, but still high.

New Mexico Nos. 8 B, 4 B, and 5.—Test 152: Light-gray and silvery color; metallic
ring; cell structure good; breakage good; long, large pieces; good, strong, heavy
coke.

New Mexico No. 4 B.—Test 150: Light-gray color; silvery deposit of carbon; metallic
ring; cell structure good; breakage somewhat cross fractured, but pieces of good,
large, uniform size; good, heavy coke; high ash.

Test 151: Light-gray and silvery color; large deposit of carbon; metallic ring;
cell structure good; breakage good; Iong, labroe pieces; good, strong, heavy coke;
ash reduced by Wmshmg

New Mezico No. 5.—Test 146: Light-gray color; cell structure a little large; breakage
somewhat marred by cross fracture; good, heavy coke; ash high; blaze lost
after 15 hours, and necessary heat not attained.
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New Mexico No. 5.—Test 147: Light-gray color, some silvery deposit of carbon;
metallic ring; cell structure a little large; breakage good; long, largerheavy
pieces; ash reduced by washing, but still high.

Ohio No.1.—Tést 24: Light-gray and silvery color; metallic ring; hreakage good; fine-
fingered pieces; cell structure good; good weight coke; high sulphur.

Ohio No. 2.—Test 27: Dull-gray color; cell structure close; poor coke, soft and easily
broken.

Ohio No. 3.—Test 31: Charge burned to ash.

Ohio No. 4.—Test 28: Light-gray and silvery color; metallic ring; breakage good;
long, large pieces; cell structure good; very heavy; sulphur high.

Olio No. 5.—Test 22: Light-gray and silvery color; metallic ring; cell structure good;
long-fingered coke, brittle. :

Ohio No. 6.—Test 59: Light-gray and silvery color; metallic ring; cell structure a
little large; breakage good; large, long, heavy pieces; high sulphur:

Test 66: Light-gray and silvery color; metallic ring; cell structure large; break-
age somewhat crosswise, but good-sized pieces; ash and sulphur reduced by
washing, but sulphur still high.

Ohio No. 7.—Test 89: Light-gray and silvery color; metallic ring; cell structure a
little large; breakage good; long pieces; large-fingered coke; high sulphur.

Test 94: Light-gray and silvery color; metallic ring; cell structure a little large;
breakage fine-fingered; very brittle; ash and sulphur reduced by washing, but
sulphur still high.

Ohio No. 8.—Test 81: Light-gray color; metallic ring; breakage long, thin pieces;
cell structure small; fingered coke, very brittle; ash and sulphur high.

Test 93: Light-gray color, with black-fused bottom, not a butt; metallic ring; cell
structure small. About three-fourths of oven coked up 8 inches, and the upper
16 inches coked down, showing clear demarcation; the lower 8 inches in chunks,
the upper 16 inches fingered; very brittle; ash and sulphur reduced by wash-
ing, but sulphur high.

Ohio No. 9 A.—Test 72: Light-gray and silvery color; metallic ring; breakage long
and thin pieces; fine-fingered coke, very brittle; sulphur high.

Olio No. 9 B.—Test 55: Dull-gray color; cell structure small; breakage bad; very
brittle; ash and sulphur high.

Test 57: Light-gray color; metallic ring; cell structure good; breakage bad; fine-
fingered coke, very brittle; sulphur high; ash greatly reduced by washing.

Ohto No. 12.—Test 180: Light-gray color; some silvery deposit of carbon; metallic
ring; cell structure large; breakage somewhat cross fractured; sulphur high.

Pennsylvania No. 5.—Test 25: Light-gray and silvery color; much deposited carbon;
metallic ring; cell structure a little large; breakage good; long, large pieces;
good, heavy coke. :

Test 26: Light-gray and silvery color; metallic ring; cell structure good; breakage
good; long, large pieces; good, heavy coke; ash and phosphorus reduced by
washing, the phosphorus over 50 per cent.

Pennsylvania No. 6.—Test 32: Light-gray and silvery color; much deposited carbon;
metallic ring; cell structure good; breakage good; long, large pieces; very
heavy coke; sulphur and ash high.

Test 34: Light-gray and silvery color; metallic ring; cell structure good; break-
age somewhat irregular, but not so good as from raw charge; very heavy coke;
ash and sulphur reduced by washing.

Test 35: Light-gray and silvery color; metallic ring; cell structure good; break-
age good; long, large pieces; very heavy; ash and sulphur high.

Test 38: Light-gray and silvery color; metallic ring; cell structure a little small;
breakage good; ash and sulphur reduced by washing.
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Pennsylvania No. 6.—Test 41: Light-gray and silvery color; much deposited carbon;
metallic ring; cell structure small; breakage good ; long, large pieces; very heavy;
ash and sulphur high.

Pennsylvania No. 7.—Test 30: Light-gray color; cell structure small; breakage long
and irregular, but in large pieces; very heavy; ash and sulphur high.

Test 33: Light-gray color; breakage, large and small lumps, very irregular; cell
structure small; coke heavy; sulphur reduced by washing; ash not materially
affected. :

Pennsylvania No. 8.—Test 29: Dull-gray color; breakage bad; large and small chunks;
cell structure small; soft, dense coke.

Pennsylvania No. 9.—Test 37: Some few pieces of coke obtained, but the amount was
so small that it was not determined.

Test 39: Some few pieces of coke; mostly large lumps of closely adhering ash.

Test 42: Dull-gray color; cell structure small; poor, dense coke.

Test 56 (with 5 per cent pitch): Dull-gray color; cell structure medium; breakage
very irregular; large and small lumps; poor, soft coke, scarcely any better
than coke from washed coal.

Pennsylvania No. 10.—Test 47: Light-gray and silvery color; metallic ring; breakage
poor, somewhat brittle; cell structure large.

Test 53: Light-gray and silvery color; metallic ring; cell structure good; breakage
bad; increase in yield of coke and decrease in amount of breeze probably due
to fine grinding.

Pennsylvania No. 11.—Test 159: Light-gray color; metallic ring; cell structure a
little small; breakage good; long, large pieces.

Pennsylvania No. 12.—Test 161: Light-gray and silvery color; metallic ring; cell
structure a little small; breakage good; large pieces; good, heavy coke; sul-
phur a little high.

Test 162: Light-gray color; some deposit of carbon; metallic ring; cell structure
a little small; breakage good; uniform-sized pieces; ash reduced by washing;
good, strong coke. :

Pennsylvania No. 15.—Test 185: Dull-gray color; soft, dense coke; cell structure
small; breakage badly cross fractured, and pieces of irregular size; sulphur
high.

Test 188: Light-gray color, some silvery deposit of carbon; cell structure medium;
breakage somewhat cross fractured, but pieces of good, uniform size; much
improvement over coke from finely ground charge; sulphur high.

Pennsylvania No. 17.—Test 178: Light-gray and silvery color; cell structure a little
small; breakage good; long, large pieces; good, heavy coke.

Test 186: Light-gray and silvery color; metallic ring; cell structure good; break-
age good; large pieces of uniform size; good, strong, heavy coke; ash and sul-
phur reduced by washing.

Pennsylvania No. 19.—Test 176: Light-gray color; some silvery deposit of carbon; cell
structure small; breakage marred by cross fracture, probably due in large meas-
ure to uncrushed slate; good, heavy coke, somewhat brittle.

Test 177: Light-gray and silvery color; metallic ring; cell structure a little small;
breakage good; large, uniform pieces; crushing improves physical appearances
and increases total yield.

Pennsylvania No. 20.—Test 179: Gray color, some silvery deposit; cell structure
small; breakage irregular, but pieces of good size; soft, dense coke; high sulphur.

Test 182: Gray color; soft, dense coke; no evident physical improvement over raw
charge; ash and sulphur reduced by washing.

Pennsylvania - No. 21.—Test 183: Light-gray and silvery color; metallic ring; cell
structure small but not dense; breakage somewhat marred by cross fracture, but
pieces of good, uniform size; good, heavy coke.
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Pennsylvania No. 21.—Test 187: Light-gray and silvery color; metallic ring; cell struc-
ture small, not dense; breakage good; long, large pieces; good, heavy coke. -

Test 189: Light-gray and silvery color; metallic ring; cell structure small, not
dense; breakage somewhat marred by cross fracture, but pieces of good, uniform
size; good, heavy coke.

Test 191: Light-gray and silvery color; cell structure small, not dense; metallic
ring; breakage good; uniform size; good, heavy coke. ;

Test 192: Light-gray and silvery color; metallic ring; cell structure a little small,
not dense; breakage good; uniform size; good, heavy coke.

Tennessee No. 1.—Test 133: Light-gray and silvery color; metallic ring; cell structure
a little large; breakage good; long, large pieces; good, strong, hard, heavy coke;
ash a little high.

Test 153: Light-gray and silvery color; metallic ring; cell structure good; break-
age somewhat marred by cross fracture, but pieces of good, uniform size; good,
heavy coke; ash and sulphur reduced by washing.

Tennessee No. 2.—Test 127: Light-gray and silvery color; metallic ring; cell structure
medium; breakage poor; very brittle, long-fingered pieces.

Tennessee No. 3.—Test 128: Light-gray and silvery color; metallic ring; cell struc-
ture good; breakage poor; very brittle, long-fingered pieces.

Tennessee No. 4.—Test 125: Light-gray and silvery color; metallic ring; cell structure
good; breakage, long-fingered pieces; #-inch black butt.

Test 129: Light-gray and silvery color; metallic ring; cell structure good; break-
age, long-fingered pieces; black butt removed. :

Tennessee No. 5.—Test 154: Light-gray and silvery color; metallic ring; cell structure
a little large; breakage good; long, large pieces; good, heavy coke; sulphur
high.

Tennessee No. 6.—Test 122: Light-gray and silvery color; metallic ring; cell structure
good; breakage, good; long, large pieces; good, strong, heavy coke; ash high;
probably reduced by washing.

Tennessee No. 7 B.—Test 121: Poor coke; soft, tough, and punky; drawn from oven
in large chunks; ash and sulphur high.

Test 123: Light-gray and silvery color; metallic ring; cell structure a little large;
breakage good; large, uniform-sized pieces; strong coke, great improvement
over raw charge; ash and sulphur reduced by washing, but still high.

Tennessee No. 8 B.—Test 134: Light-gray and silvery color; metallic ring; cell struc-
ture large; breakage somewhat cross fractured, but pieces of good, large, uni-
form size; sulphur high.

Tennessee No. 9.—Test 124: Light-gray color; some silvery deposit of carbon; metallic
ring; cell structure large; breaks in irregular pieces of good size.

Tennessee No. 10.—Test 156: Poor coke; drawn from oven in large, irregular lumps;
very tough and dense; with black butt and high ash.

Tennessee No. 11.—Test 160: Poor coke; breakage, large pieces of irregular size; cell
structure small; dense and punky; small amount not coked well at bottom;
ash high. i

Utah No. 1.—Test 130: Dull-gray color; practically no cell structure; soft, dense
coke; very fine-fingered pieces, very brittle, and easily broken into small
pieces. :

Test 141: With R. I. No. 1. No coke produced;all volatile expelled and charge
burned entirely to bottom.

Test 157: With R. I. No. 1. Very poor, dense coke; half the product did not
cement together; the otherhalf very finely fingered coke, very brittle and easily
broken, similar to coke from Utah No. 1.
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Virginia No. 1.—Test 64: Light-gray color; metallic ring; cell structure good; break-
age somewhat marred by cross fracture, but pieces of good size; hard, heavy
coke, not dense. ;

e Test 65: Light-gray and silvery color; much deposited carbon; cell structure

{ medium; metallic ring; breakage somewhat marred by cross fracture, but

pieces of good size; good, hard coke.

Test 67: Light-gray and silvery color; much deposited carbon; cell structure
medium; metallic ring; breakage somewhat marred by cross fracture, probably
due to uncrushed slate; lower yield of coke and higher amount of breeze proba-

! bly due to fact that coal was not crushed.

Test 68: Light-gray and silvery color; much deposited carbon; metallic ring;
cell structure medium; breakage somewhat marred by cross fracture, but pieces
of good size; large amount of breeze and lowered percentage yield probably
due to fact that coal was not crushed.

Test 77: Light-gray and silvery color; much deposited carbon; metallic ring;
cell structure good; breakage somewhat marred by cross fracture, but pieces
of good size; good, hard, heavy coke; increased yield of coke and decreased
amount of breeze probably due to fine grinding.

! Virginia No. 2.—Test 63: Light-gray and silvery color; metallic ring; cell structure
: a little large; breakage somewhat marred by cross fracture, but pieces of good

size.

Test 69: Light-gray and silvery color; much deposited carbon; metallic ring;
cell structure medium; breakage good; long, large pieces, somewhat brittle;
decreased yield of coke and increased amount of breeze probably due to fact
that coal was not crushed. i

Test 70: Light-gray and silvery color; metallic ring; cell structure large; break-
age somewhat marred by cross fracture, but pieces of good size; good, hard
coke, somewhat brittle; washing does not seem to benefit it materially.

Virginia No. 3.—Test 61: Light-gray and silvery color; much deposited carbon;
metallic ring; cell structure small; breakage good; long, large, heavy pieces;
very heavy coke.

Test 88: Light-gray and silvery color; much deposited carbon; metallic ring;
cell structure small; breakage good; good, heavy coke; decreased yield of coke
and increased amount of breeze probably due to fact that coal was not crushed.

Virginia No. 4.—Test 62: Light-gray and silvery color; much deposited carbon;
metallic ring; cell structure good; breakage, long, thin pieces; light weight;
| fingered coke.

Virginia No. 6.—Test 181: Light-gray color; cell structure small; dense coke; break-
age very irregular; pieces of various sizes; high sulphur.

Test 184: Light-gray and silvery color; much deposited carbon; cell structure
small, but not dense; breakage, irregular pieces of various sizes; washing
reduces ash and sulphur and improves quality of coke.

Washington No. 2.—Test 135: Light-gray color; some deposit of carbon; fair ring;
cell structure small; breakage, long-fingered pieces, very brittle; dense coke;
high ash.

West Virginia No. 4 B.—Test 40: Light-gray and silvery color; much deposited carbon;
metallic ring; cell structure good.

Test 44: Light-gray and silvery color; much deposited carbon; metallic ring; cell
structure good ; breakage good; long, large pieces.

Test 46: Light-gray and silvery color; metallic ring; cell structure good; breakage
somewhat marred by cross fracture, but pieces of good size; high yield of coke
and decreased amount of breeze probably due to fine grinding.

West Virginia No. 13.—Test 21: Light-gray and silvery color; metallic ring; cell struc-
ture good; breakage good; long, large, heavy pieces.
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West Virginia Nos. 18 and 14.—Test 23: Light-gray and silvery color; metallic ring;
cell structure medium; breakage good; long, large, heavy pieces.

West Virginta No. 14.—Test 20: Light-gray and silvery color; metallic ring; cell struc-
ture a little large; breakage good; long, large, heavy pieces; good, hard coke.

West Virginia No. 15.—Test 36: Light-gray and silvery color; much deposited carbon;
metallic ring; cell structure good; breakage good; long, large, pieces; good,
heavy coke; high sulphur.

Test 43: Light-gray and silvery color; metallic ring; cell structure a little small;
breakage good; long, large pieces; hard, heavy coke; sulphur high.

West Virginia No. 16 A.—Test 73: Light-gray and silvery color; much deposited car-
bon; metallic ring; cell structure a little large; breakage somewhat marred by
cross fracture, but pieces of good size; good, hard, heavy coke.

West Virginia No. 16 B.—Test 45: Cell structure good; breakage good; long, large
pieces; good, heavy coke.

Test 48: Light-gray and silvery color; much deposited carbon; metalhc ring; cell
structure a little large; breakage somewhat marred by cross fracture, but pieces
of good size; somewhat brittle; washing does not appear to improve coke, on the
contrary the coke from the raw charge is decidedly better.

Test 49: Light-gray and silvery color; metallic ring; cell structure large; breakage
somewhat marred by cross fracture; coke brittle; washing does not appear to
improve physical properties of coke; sulphur and ash somewhat lowered.

West Virginia No. 17.—Test 60: Light-gray and silvery color; metallic ring; cell struc-
ture good ; breakage good.

West Virginia No. 18.—Test 74: Light-gray and silvery color; much deposited carbon;
metallic ring; cell structure good; breakage somewhat crosswise; coke brittle;
good, hard, heavy coke.

Test 78: Light-gray and silvery color; metallic ring; cell structure good; breakage
somewhat crosswise; coke brittle; good, hard, heavy coke; no appreciable differ-
ence in yield between the crushed and uncrushed charges.

West Virginia No. 19.—Test 79: Dull-gray color; some silver; cell structure small,
rather dense; breakage good; poor, light-weight coke.

Test 83: Dull-gray color; some silver; cell structure small; breakage good. This
oven was burned with a smaller draft and coke was much heavier and better
than that from test 79.

West Virginia No. 20.—Test 80: Light-gray and silvery color; much deposited carbon;
metallic ring; cell structure small, not dense; breakage good; long, large,
pieces, somewhat brittle; good, hard, heavy coke.

Test 84: Light-gray and silvery color; metallic ring; cell structure good; breakage

. marred by cross fracture, but pieces of good size; washing does not materially
benefit; on the contrary, the coke is not as good as that from raw coal.

Test 87: Light-gray and silvery color; much deposited carbon; metallic ring; cell
structure a little small; breakage very irregular, but pieces of good size; de-
creased percentage of coke and increased percentage of breeze probably due to
fact that coke was not crushed. ;

Test 92: Light-gray and silvery color; metallic ring; cell structure small, not
dense; breakage somewhat marred by cross fracture, but pieces of good size;
good, heavy coke.

West Virginia No. 21.—Test 82: Light-gray and silvery color; much deposited carbon;
metallic ring; cell structure good; breakage good; long, large pieces; good, hard,
heavy coke.

Test 91: Light-gray and silvery color; much deposited carbon; metallic ring; cell
structure large; breakage very irregular and brittle; washing does not materially
improve coke, on the contrary the coke from raw charge is decidedly better.
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West Virginia No. 25.—Test 175: Light-gray color, some silvery deposit of carbon; cell
structure a little small; breakage, long, large, fingered pieces, very brittle.

Wyoming No. 3.—Test 52: Charge burned to ash down about 8 inches.

Wyoming No. 5.—Test 132: No coke produced.

CONCLUSIONS.

It is unfortunate that the necessary routine work in order to cover
so many coals permitted so few tests on each, and that the supply
of coal in many cases permitted only one test to be made on that par-
ticular coal. The data here presented show the results obtained
under the best conditions possible to one not conversant with the
burning of these coals, based on observations made from time to
time as coking proceeded. These facts should be distinctly borne
in mind when analyzing the results here presented. It is hoped .
that in future work it may be possible to vary conditions, make
changes as they suggest themselves, and compare results on many
different tests of the same coal and thus draw conclusions of a more
definite nature. It is to be regretted that no comparisons can be
made between beehive and by-product coke, but the nature of the
work here recorded and the facilities provided confined operations
to ovens of the beehive pattern exclusively.

No data are given in the detailed statement for compressive strength
or height of furnace burden supported, as the results obtained show
conclusively the worthlessness of these determinations. This con-
clusion was reached after careful attempts to obtain results on 1-inch
cubes. Four cubes were selected from each coke made, care being
taken to obtain pieces with no fracture and representing as nearly
as possible the average of the coke. The cubes were cut by means |
of an emery wheel and guide, and although by no means perfect
they were as nearly so as possible and always the two sides used in
the machine were parallel. The machine used for breaking was a
Tinius Olsen patent machine of 10,000 pounds capacity and gave
direct readings of the ultimate strength.

Only a few of these results, taken at random, are given, and these
only to show their great variation and the worthlessness of this
method of drawing conclusions. Illinois No. 16, test 10, 910 pounds,
1,330 pounds, 2,190 pounds, and 2,270 pounds; Indiana No. 4, test 6,
640 pounds, 790 pounds, 1,060 pounds, and 1,245 pounds; Kentucky
No. 1, test 76, 880 pounds, 1,065 pounds, 1,920 pounds, and 2,570
pounds; Ohio No. 9, test 94, 535 pounds, 890 pounds, 1,170 pounds,
and 1,600 pounds; Virginia No. 1, test 68, 740 pounds, 1,120 pounds,
1,280 pounds, and 2,060 pounds; West Virginia No. 16, test 49,
520 pounds, 1,500 pounds, 1,780 pounds, and 2,100 pounds.

The difficulty of obtaining a cube, or any number of cubes, to repre-
sent anything more than the piece of coke from which it is taken is so
apparent that results pretending to show compressive strength of any
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amount of coke are worse than useless—in fact, misleading. Even
if coke is selected the whole height of the charge and tests are made
on cubes in number representing the number of inches the results
still show only the strength of the one piece of coke from some par-
ticular part of the oven and it is practically impossible to procure
even approximately similar results from other pieces taken from
different places. The condition of burning, the quenching either
inside or out, and any number of factors which it is not possible to
know, much less control, make different portions of the same oven
vary greatly

A simple calculation will show that coke with a compressive
strength of 48 pounds will support the burden of any modern furnace;
consequently this test gives no data of practical value. Moreover,
there are so many other factors, such as action of heat and gases, attri-
tion of coke against coke, against other ingredients of charge, and
against the side walls, etc., that any calculation to show the burden-
bearing capacity of the coke, even if it were possible to select cubes
representing the whole charge, would be inaccurate if based simply
on a compression test.

An endeavor was made to compare the different cokes by approxi-
mating the amount of breakage under conditions of present-day
handling, showing the percentage of coke over 2-inch size that may be
expected to reach the top of the charge in the blast furnace. Fifty
pounds of each coke were selected, as nearly as possible representing
the average size of the coke after handling at the ovens. This coke
was dropped a distance of 6 feet onto a rigid (1-inch) iron plate. All
- pieces over 2 inches in size were weighed and again dropped, the
operation being repeated three times. The results of these drop tests
are shown in the detailed statement.

The yield of coke appears to be increased and the amount of breeze
reduced by preliminary crushing. Whether there is a limit to the
degree of fineness, or whether a point may be reached beyond which
finer crushing gives no appreciable improvement or has opposite
effects, can not be determined from the present results; but the data
available indicate that it would be economical to crush all coal before
charging into the ovens, even though a coke of good quality may be
obtained without this preliminary treatment. Fine crushing also
appears to increase the strength of the coke and make the fracture
less irregular, by the greater uniformity and distribution of the ash,
but the weight per cubic foot is reduced. The strength of the coke
is probably influenced by the amount, composition, and distribution
of the ash, but the results so far obtained show no definite relations
between these factors or their relative importance.

The matter of investigating the action of CO, on red-hot coke as
determining its value for furnace work was thoroughly considered.
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The conclusion was reached that it was of no practical importance, as
there are so many other factors in the blast furnace. In view of the
fact that the gases in the furnace are mixtures of CO,, CO, H, O, N,
water vapor, and probably others, it appears that action of CO,
is of little value unless the action of these other gases, either inde-
pendently or in connection with CO,, is known. An investigation of
the action of CO, on red-hot coke, as a means of making comparison
of hardness, is being made and gives evidence of yielding some positive
results, but work along this line has not progressed far enough to
draw any definite conclusions.

The loss of sulphur from coal to coke by volatilization varies with
the different coals, depending on several factors, among which, in the
order of their importance, are the condition in which sulphur exists
in the coal, the heat of the oven, the rapidity of coking, and watering.
The sulphur loss ranged from 20.79 per cent on Arkansas No. 1 (test
95) to 63.07 per cent on Illinois No. 29 (test 170), the average for all
tests being 43.27 per cent.



CUPOLA TESTS OF COKE.
By RicuarpD MOLDENKE.

EQUIPMENT.

Owing to the removal of one of the cupolas which served for the
foundry tests during the Louisiana Purchase Exposition all the tests
made since then have been conducted in the 36-inch foundry cupola
loaned by the Whiting Foundry Equipment Company, of Chicago.
The remaining apparatus was rearranged and the 36-inch shell of the
cupola was relined to 26 inches internal diameter. There were four
horizontal tuyeres measuring 4 by 6 inches on the outside and 3 by 13
inches on the inside of the cupola which were situated 11 inches above
the sand bottom. The total tuyere area was 96 square inches, giving
a ratio of 1 to 5.96 with the cupola area. A No. 6 Sturtevant fan run -
at 2,514 revolutions per minute furnished the blast, which was kept
at about 7 ounces.

By proper training, the crew was able to run off two heats a day
without interruption. The melted iron was poured into molds for
sash weights, thus reducing to a minimum the amount of serap made.

PERSONNEL.

The cupola tests were conducted by W. G. Ireland, under the
direction of A. W. Belden, coke expert of the Geological Survey, and
by the advice of Richard Moldenke, foundry expert in charge of the
cupola tests of the fuel-testing plant.

METHOD OF TESTING.

The method of testing has been fully described in the report of the
fuel-testing plant for 1904.2 Toward the end of the tests it was some-
times necessary to vary the proportion of scrap to pig iron according
to the supply, but the total amounts were kept correct as planned for
the general series of tests.

After completing the tests on the available cokes in the regular
way, so that the results might be comparable with the previous work

e Prof. Paper U, 8. Geol. Survey No. 48, part 3, 1906, pp. 1367-1370.
48
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of the division, a series of further tests was made on some of these
cokes. In these tests the coke bed was not kept at a constant height
above the tuyeres, but the carbon content was calculated from the
analysis of the particular coke and an amount taken to make up 175
pounds of carbon regardless of the height above the tuyeres. The
results show interesting features. Some cokes gave melting ratios
and melting rates per hour which were better than with the ordinary
test methods and others gave inferior results. The tests were made
to show the advisability on the part of the manufacturer as well as
of the foundryman of studying the conditions of cupola practice in
order to determine those which give the best results.

DETAILED RESULTS.

The detailed results of the regular tests as well as of the special 175-
pound carbon bed tests will be found in the following tables. Results
of a typical test of Connellsville 72-hour coke are given at the head of
the first table as a standard for comparison. All the tests here
reported were made within the calendar year 1906 except test 190, on
coke from Pennsylvania No. 21 coal, the date of which was February
13, 1907. Many of the coals tested, however, were received during
1905. :

23975—Bull. 336—08——4



Cupola tests of coke from coals received in 1905.

Designation of coke. Charges (pounds).
‘Cupola, S B R I T Ratio
%?st | Coke| Date. Coke| Pig Pig Pig I Pig Pig (ol iro?{ to
0. i 1 1 | ] T — | - coke.
Field No. of coal.c 1};\3(3)1.; Dbed. | iron. | Scrap- C'oke. Sfons Scrap.‘Coke. iron. Serap.icoke. iron. | Serap.| Coke.| ... = Scrap. Coke.‘ lfolrgl Serap,
1 2 ! 3 4 5 6 7 8 9 108 L e 13 | 14 | 15 | 16 ‘ 17 I 18 7 19 20 21 22 23
g R S — ‘ S ARG o TR R v 23
1904. | . | .
19 | Connellsville coke...|...... Nov. 30 | 220.| 660 220 53 | 398 133 | 53 } 398 133 52 | 397 132 52 | 397 } 132 | 430 |. 2,250 750 7
| {
Illinois: 1906. | |
4 5| Sept. 17{ 190 | 570 190 60 | 420 140 | 60 i 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 (L
2| July 10| 200 | 600 200 58 | 413 137 ‘ 58 | 413 137 57 | 412 138 57 | 412 138 | 430 | 2,250 750 7
3| Oct. 6| 220 | 660 220 53 | 398 133 | 53| 398 133 52 |. 397 132 52 | 397 132 | 430 | 2,250 750 7
10 | Nov. 220 | 660 220 53 | 398 133 53 | 398 133 52| 397 132 52 | 397 132 | 430 | 2,250 750 i/
[
9 | Sept. 27 | 180 | 540 63 | 428 143 63 “ 428 143 62 | 427 142 62 | 427 ‘ 142 430 | 2,250 750 7
8 | Sept. 28 | 170 | 510 65 | 435 145 | 65 435 145 65 | 435 145 | 65| 435 145 | 430 | 2,250 750 7
8| Dec. 7| 180 | 720 ROEEDT0 b 80175708 R i EaR0EIAIBT0 NS (s [RE80K 37570 MR iy & 500 | 3,000 | (b) 6
13 | Sept. 12 | 170 | 510 65 | 435 145 65 | 435 145 65 | 435 145 | 65| 435 145 | 430 | 2,250 750 0
13 | Nov. 30 | 215 | 645 54 | 402 134 | 54 401 134 54 | 401 134 | 53 | 401 133 | 430 | 2,250 750 7
17 | Nov. 28 | 200 | 800 44| 550 |...._.. [N (BR0ET T 44} 5650 43 | 550 [......: 375 | 3,000 | (D) 8
17 do...| 210 | 840 73177640 40 Ceis G R et e i I 72| 540 [l TBAG -y 500 | 3,000 | (b) 6
18'| Sept. 26 | 180 | 540 63 | 428 143 63 ' 428 143 62 | 427 [5562 . ~427 142 | 430 | 2,250 750 0
18 | Dec. 6| 205 | 615 57 | 409 137 56 | 409 136 | 56 | 409 | 56| 408 | 136 | 430 | 2,250 750 7
51 | July 11 | 190 | 570 60 | 420 140 60 | 420 140 60 420 60 | 420 140 | 430 | 2,250 750 7
51 | Dec. 5| 205 | ‘615 57 | 409 137 56 | 409 136 56 | 409 56 | 408 136 | 430 | 2,250 750 7
71 | July 17 | 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 60 | 420 | 140 | 430 | 2,250 750 U
76 | July 14 | 190 | 570 190 60 | 420 140 60 | 420 140 60 420 60 | 420 | 140 | 430 | 2,250 750 7
75 | July 16 | 200 @ 600 200 58 [ 413 138 58 | 413 138 57 | 412 57 | 4127 137 | 430 2,250 750 7
90 ~.do...| 200 | 600 200 58 | 413 138 58 | 413 138 57 | 412 57 | 412 137 | 430 | 2,250 750 7
90 | Aug. 30 | 205 | 615 205 57 | 409 136 56 | 409 136 56 409 56 408 137 | 430 | 2,250 750 7
86 | Aug. 16 | 210 | 630 210 55 | 405 135 55| 405 | 135 55 | 405 55 405 135 | 430 | 2,250 750 7
85 | Sept. 11 18057208 (3 bt e (7512 BRG] et S B2l DTN Tiek 621 HOTONE . et 430 | 3,000 |....... 7
8 [ Aug. 7| 190 ] 570 190 60 | 420 140 | 60 | 420 140 | 60 | 420 i 140 60 420 140 \ 430 | 2,250 750 7
| | | | |
58 ‘ Sept. 22 | 200 | 600 200 : 58 | 413 138 | 58| 413 138 | © 57 | 412.f 137 | 57 | 412 137 | 430 | 2,250 750 7
22 ( July 12| 200 } 600 200 | 58| 413 138 58 | 413 138 | 57| 412 I 187 5 6T 1 A1, 137 ‘ 430 2,.250 750 %
66 | Sept. 26 | 170 | 510 170 65 | 435 145 65 | 435 145 65| 435| 145 | 65| 435 145 | 430 | 2,250 750 7
94 | Aug. 8. 190 : 570 190 60 | 420 140 | 60 | 420 140 60 | 420 140 | 60 | 420 140 | 430 | 2,250 750 7
89 | Aug. 18 | 190 | 570 190 60 [ 420 140 | 60| 420 140 60 420 140 | 60 | 420 140 | 430 | 2,250 750 7
93 | Aug. 8 ' 200 | 600 200 58 | 413 | 138 | 38 413 138 57 | 412 137 | 57 | 412 137 | 430 | 2,250 | 750 7
724 Nov. 2261 <100 76051 Tk 22 AT 25600 12 SE e LT e T B Lo 4641560112 - S5 46 o003 r 1375 13,000 | (@) 8

0¢
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34| Nov. 30| 200| 600| 200| 58| 413 | 138 | 58| 413| 138| &7 57| 412 | 137 | 430 | 2:250 | 750
38 | July 14| 200 | 600 | 200| 58| 413 | 138 | 58 413 | 138 | &7 57 | 412 | 137 | 430 | 2,250 | 750
38 | Sept.18 | 220 | 660 | 220 53| 308 133 | 53| 398| 133 | 52 52 | 307 | 132 | 430 (2,250 | 750
33 | Sept.20 | 220 | 660 | 220 | 53| 308| 1383| 53| 398 | 133 | 52 52 | 397 | 132 | 430 | 2,250 | 750
30 | Sept. 25| 210 | 630 | 210| 55| 405| 135| 55 405| 135| 55 55| 405 | 135 | 430 | 2,250 | 1750
29 | Sept.19 | 180 | 540 | 180 | 63| 428 | 143| 63 428 | 143 | 62 62 | 427 | 142 | 430 | 2,250 | 750
20 | Dec. 7| 195| 585 | 95| 59| 417 | 130| 59 416| 139| 59 58 | 416 | 138 | 430 | 2,250 | 750
56 | Sept.19 | 200 | 600 | 200 | 58| 413 | 138 | A8 | 413 | 138 | &7 57 | 412 | 187 | 430 | 2,250 | 750
42 | Sept. 24| 190 | 570 | 190 | 60| 420 140 | 60 | 420 | 140 | 60 60 | 420 | 140 | 430 | 2,250 | 750
42| Dec. 8| 200| 600| 200| 58| 413, 1388 | 58| 413 | 138| &7 57 | 412 | 137 | 430 | 2,250 | 750
47 | July 19| 190 | 570 | 190 | 60| 420, 140| 60| 420 | 140| 60 60 420 | 140 | 430 [ 2,250 | 750
53 | Sept. 21| 190| 570 | 190| 60| 420! 140| 60| 420 | 140 | 60 60 | 420 | 140 | 430 | 2,250 | 750
64 | July 13 | 200 | 58 | 413 {568 | A3/ 138 [ 57 57 | 412| 187 | 430 | 2,250 | 750
i 65 | Sept. 25 | 200 | 58 | 413 | 58 413| 138| &7 57| 412 137 | 430 | 2,250 | 750
[ 77 | July 19| 180 | 62 | 427 | 62 27| 142| 63 63 | 428 | 143 | 430 | 2,250 [ 750
‘ 67 | Sept. 21 | 200 | 58 | 413 | 58| 413| 138| &7 57| 412| 137 | 430|2,250 | 750
67 | Dec. 6| 190 60 | 420 | 60| 420| 140| 60 60 | 420 | 140 | 430 | 2,250 [ 750
68 | Sept. 17 | 200 58 | 413 58 | 413 138 | 57 57 | 412 | 137 | 430 | 2,250 | 750
68 | Dec. 5 190 60 | 420 | 60 | 420 140 | 60 60 | 420 | 140 | 430 | 2,250 | 950
69 | Nov. 17 |- 230 37 | 520 3BT Eo0 B 36 3611 5200 375 | 3,000 | (d)
70 | Nov. 27 | 180 49 | 570 491 5B70° {11100 49 48 | 570 |..2201| 375 3,000 [ (B)
‘ O ARG T 80 570 SO A570ule 7 s 80 | 80| 70 |- ... | 500 | 3,000 | (b)
" 63 | Oct. 6 180 63 63 | 428 | 143°| 62 62| 427 | 1427 430 2,250 | 750
‘ 63 | Dec. 1| 195 59 417 ) 415 | 138 | 430 2,250 | 750
| 69 | Sept. 15 | 200 Bk SBR0N - A 58 | 550 |....... 57 57| 550 |....... 430 | 3,000 |.......

59 l 416 | 139 59 |
6l |....do....| 230 50| 390 | 130 | 50| 390 130 | 50 50| 390 | 130 | 430 | 2,250 | 750
61 | Oct. 5| 250 45 375, 125| 450 35| 1% | 45 45 375 | 195 | 430 | 2,250 | 750
88 | Aug. 250 45! 375 195 45| 35| 125 45| 45| 375 | 195 | 430 2,250 | 750
88 | Sept. 5| 240 48| 33| 128 43| 33| 18| 47| 47| 382 | 197 | 430 | 2,250 | 750
62 | July 23 190 60| 420 140 60| 420 | 10| 60| 60 | 420 | 140 | 430 | 2,250 | 750
‘ ‘ ‘
44| Nov. 17| 210 840 |....... 20 sl ... g Lind 41| 5400 Ca15 | 3,000 ()
44 | Nov. 19| 200 | 800 | ... . 75 (550 e | B s 75 75 |l BsDE|iEiice | 500 | 3,000 | (@)
40 | July 23| 200 | 600 | 200 | 58 413 | 138 58| 413 | i3’ &7 57| 412 | 71377 430 | 2,250 | 750
44 | Sept. 15| 200 | 800 |....... BRLBS e SRRy | 57| 550 [....... | 430 (3,000 |.......
46 | Sept. 22 190 | 570 190 60 420 1407 60 420 | 140 60| 60 | 420 | 71407 430 | 2,250 |7 7750

a Details of origin of coal samples can be found in Bull. U. S. Geol. Survey No. 290, 1906.
b Pig iron used from car 131943.

¢ Plus 10 per cent pitch.

d Pig iron used from car 27633.

¢ Plus 5 per cent pitch.
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Cupola tests of coke from coals recerved 1n 1905—Continued.

Designation of coke.

Charges (pounds).

Cl%potla -
es Coke ate. > E - < .
No. Field No. of cogl. ‘iggt %gg? ig)lﬁ. Scrap.| Coke. igﬁ' Serap.| Coke. ifolg: Serap.| Coke. ifolg. Scrap. Colfe.ﬁ
1 2 3 17
86 46 |
20 23 |
51 36
49 43
167 36
168 36
182 43
169 45
170 45
50 45
36 73
37 48 |.
@ 49
181 49
38 60
39 74 -d
46 78 -
45 79 | b
62 83 | 2
41 83 | i
43 84 | s
63 84 | 5
90 80 | §
177 80 | L
71 87 | :
42 87 | s
44 82 | .
72 91 | i 5 |
88 91 | Aug. 29 | 190 | 570 190 60 | 420 140 60 | 420 140 | 60 | 420 140

Ratio
Total. iroﬁ to
Scrap. Pi coke.
g
Coke. Hoon Scrap.
19 20 21 22 23

ST R ENESESESERESEREREN ER ESEN ERER -1 RR T- Yo EX ER S EN]

e Pig iron used from car 131943.
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Designation of coke.

Cupola tests of coke from coals received in 1905—Continued.

Analysis of coke (per cent).a

Record of melt.

[ = ]
iy @
| 5B |— —
8057 o : Melting Recovered | & Melting
: { ! Sulphur. i i tg 2% Pounds of iron. e (pounds). é ks Coke bed.
° L . h = S8 ; 5
4 3 5 =l 4 B o |23 | = = e @ 5 = PRl 1=
] ) 4 e 5 = B G R Ll to i D e
B |FieldNo.otcoal. |2 | . | & | 2 S i T | Bg Saiiis J 2| % | 7s tgal et
= @ B o ] : S > S8 s | o@ D lim s | g S o |oBdl a3
s TR el Slalalagle les| s3] g 28 Vgt e B e
2 gl2| 28| B | g |8 28| E 512 |97 28R 3 o8 83 4 415 | B |08038 2.2
Ae| 7] = e | Z
8 Sl gt g vl o & B e e B EC g ] daslgieel @ TR Bl S Al DRE e e T S
1 2 8| 24| 25 | 26| 27 | 28 | 20 | 80 | 81 | 82 | 88 ; 34 | 35 | 36 | 87 41 |42 (43 | 44 | 45
el A0 (e G AIAT VA N s PR o) e S £ o Tkt IO S s N o e e T B — SR B
19 | Connellsville | ’ : ? ' i | ‘
[ 0.32 | 88.75 | 10.75 | 0.87 | 0.033 0.018 |1.92 | (b) 73 2,470 |, ... 2,470 | 5,489 | 8.2 |6.02
| | |
.93 | 85.97 | 11.01 | 1.44 | .135 .0065 | 1.87. 99.9 7 1,874 | 490 | 2,364 4,728 | 7.23 | 6.58 |.
1.68 | 82.08 | 11.64 | 1.27 | .15 | .007 | 1.8599.9 7| 822 | 860 | 1,682 | 2,925 | 8.46 | 5.26
1.36 | 79.30 | 16.61 | 1.77 | .10 | .0162 | 1.90 | 97.22 | 7 |1,770 | 462 | 2,232 | 5,356 | 5.4 |6.22
1046 | 83.96 | 12.44 [ 1.02 | 105 | .0076 | 1.85 81.94| 7 | 1,230 | 578 | 1,808 | 3,874 7.80 ‘ 4.87
.38 99.9 7| 1,568 | 347 | 1,015 | 3,930 5.47 | 5.13
“54 99.9 711,562 | 605 | 2,167 | 4,642 7.4 |5.89 |
.54 [ 903.05 | 7[1,622| 451,767 | 3,029 | 10.43 | 3.90 |-
2.35 l90.28 | 71,761 | 719 | 2,480 | 4,022 | 6.55 | 6.83
2.35 | 9444 | 72,247 | 403 | 2,650 | 5,483 | 10.93 | 7.26
2.85 94.44| 7| 73| 235|1,017 | 2,653 | 490 | 3.22
2.85 88,88 | 71,854 | 276 | 2,130 | 3,651 | 7.33 | 4.67 |.
.97 99.9 7|1,834 | 2719 | 2,113 | 4,372 | 5.67 | 5.80 |.
.97 0444 | 71,827 | 363 |2,190 | 4,106 | 6.73 | 5.73
1.66 99.9 7| 1,364 | 357 | 1,721 | 1,912 | 12.66 | 4.54
1.66 99.9 7| 2,163 | 253 | 2,416 | 4,832 | 1.7 | 6.34
1.53 - : 97.2 711,639 | 450 2,089“2,507{ ...... 4.60 | 5.29
1.25 : : 95.83 | 71,970 | 284 | 2,254 | 5,009 | 9.03 | 5.64
1.21 : : 94.44 | 71,885 | 482 2,367 | 3,737 | 2.70 | 6.47
1.69 5 ; 99.10 | 71,624 | 290 | 1,914 | 3,589 | 8.03 | 4.95
1.69 : . 98 61 71,872 | 247 | 2,119 | 4,384 | 5.73 | 6.00
1.27 | o1 : ; 99.30 | 71,885 | 314 2,199 | 4,123 |.. 10.36 | 5.82
2.16 | 82.97 | 14. ¥ : 95.83 | 72,120 | 529°| 2,649 | 4,967 | 473 | 7.14
2.16 | 82.97 | 14.64 | 3.16 | .01 97.91 71,849 | 377 2,226&5,136! 1.3 | 6.05
.88 | 87.47 | 11.38 | .95 | .09 99.9 711,748 | 326 | 2,074 | 3,960 |.....| R S o e e e e ;

a For chemical analyses of coals from which these cokes were made, see pp. 27-35.
d Trouble with iron notch accounts for long time between ladles, consequently melting rate is low.

b Ran up well.

¢ Bed rearranged.
¢ Plus 10 per cent pitch.
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Cupola tests of coke from coals recetved in 1905—Continued.

} - | Cupola test No.

-5

ot
~100 00T

1N
Bomay

-

WO@O?)&%

Designation of coke. Analysis of coke (per cent). eyt g;') Record of melt.
| | 8 i SN S ran ) A Lo et
; Sanay Melting | R 5 i
4 : g ecovered Melting
. Sulphur. - gg 2 Pounds of iron. S i (pounds). é o Coke bed.
o 5 . R R + S o= | T R
S B g N B &= (=8 = H - @ g S T e
S Q 2] == & Sl D o O Rlbsad Piiei=
FieldNo.ofcoal.| 2 | . | & | 2 B s 58 g 55| g &2 & | °g Tys| 558
. Sleailaans 8 g S e 2l g |BE =% |28 wE | S |23 (835 Zud
ol g e R byl o) S0 B heBe iR g TLER KRG B L T SR L el RS e s eal Bo e
S\ 2|21 B |4 |8| % |8 |8 |F |% |2 |38 2 |58 88|¢8|&|% |8 |Ez|[cegPa
S ol e e I S S e s e e S R S s G G S R
2 3 24 25 26 27 28 29 30 31 32 33 34 35 | 36 37 38 39 40 41 42 43 44 45
‘ Ohio
............ 22 { 0.87 | 0.98 1.84 | 99.9 7| 2,093 ‘ 179 | 2,272 | 3,495 |......| 400 73 110.93 | 6.36
6A,6B (w).| 66 | .42 | 1.20 1.82 | 98.61 7 (1,888 431 | 2,319 | OIS 385 74 9.86 | 6.51
| Wi s 4 | .57 | 1.58 1.86 | 97.91 712,365 | 152 |12,517 | 4,195'| . ... 249 44 | 7.80 | 6.52
............ 9 | .75 | .98 -] 1.88 1 99.9 711,884 | 113 {1,997 | 3,631 |_.....| 819 57 | 6.13 | 5.35
1.76 .| 1.81 | 98.61 7 (1,285 1,067 | 2,352 | 3,528 |_..... | 348 | 42 110.00 | 6.06
1.08 -] 1.86 | 92.36 711,686 | 301 ;1,987 {3,726 |...... I 841l P18 5 F73 558
1.08 1.86 | 93.05 712,085 | 393 | 2,478 ; 4,646 |._.... 347 | 36| 5.83 | 5.34
| { |
1.19:1°91.163 /| © 6,95 |+ .81 015 | .0053 | 1.84 ‘\ 99,9 72,247 | 3621:2,609 | 5,218 |._.... {155 89 |7.87 | 7.65
1.19 | 91.63 6.95 .81 ] 015  .0053 | 1.84 ; 92. 36 711,419 | 328 [*1,747 | 3,176 | Dec. 1,067 89 | 6.20 |:5.12
w1582 315 716,64 1159 4 i i 0241 | 1.96 [ 97.22 il 899 493 | 1,392 | 2,784 |.._... 1,454 154 ‘ 5.13 | 5.04
1.26 | 82.66 | 15.81 | 1.52 11 0187 { 191 e ) it et v e SRR A (el e ) e e o [ Rl pass L SR
1.26 | 82.66 | 15.81 | 1.52 11 0187 | 1.91 | 99.9 711,096 | 329 | 1,425 | 2,948 | _._.. 1,426 | 114 | 4.97 | 4.51 |.
.66 | 88.61 | 10.49 | 1.21 035 | .0162 | 1.92 | 99.9 Al 139 | 1,849 | 3,362 |._.... 1,028 g 86 | 4.13 | 5.38 |.
.66 | 88.61 | 10.49 | 1.21 035  .0162 | 1.92 | 94.44 712,307 163 | 2,470 | 5,700 | Inc 218 | 100 [10.40 | 7.48
2.26 | 86.77 | 10.08 | 1.24 | .045 | .015 | 1.84 | 99.50 7 639 | 237 876 | 1,314 |...... 1,863 | 160 | 8.70 | 3.24
2.26 | 86.77 | 10.08 | 1.24 | .045 .015 | 1.84 | 99.9 712,253 | 410 | 2,663 | 4,993 |._.... 71| 82 |8.87|765 |
1.84 |-83.46 | 14.33 | 1.42 03 0369 | 1.83 | 97.22 711,912 | 552 | 2,464 | 5,244 |.__ ... 223 | 100 110.43 | 7.47 |.
1.16 | 82.39 | 15.99 | 1.87 04 0366 | 1.92 |.97.22 711,941 3174 2,268 a6 F L i 489 102 | 8.43 ’ 6.88 |.
2.16 | 88.99 | 7.94 91 10 0049 | 1.76 | 98.61 711,939 | 565 | 2,504 | 5,181 228 8119.07 | 7.20
2.16 | 88 7.94 91 10 0049 | 1.76 | 93.05 712,256 | 257 | 2,513 | 5,799 199 49 | 9.60 | 6.50
61 | 86.02 | 12.65 | 1.53 015 | .007 | 1.94 | 97.22 711,509 | 382 | 1,80 | 3,545 934 132 | 5.83 | 6.34 |.
1.21 | 86.84 | 11.41 | 1.06 04 0101 | 1.99 | 98.61 711,808 | 272 | 2,080 | 4,1 729 | 94 ]6.37 | 6.19 |.
1.21 | 86.84 | 11.41 | 1.06 04 Q101115995 4 s 711,953 | 390 | 2,343 | 4,016 347 | 82 110.30 | 6.73
1.14 | 90.40 | 8.07 | 1.00 010 | .008 | 1.85 | 97.91 71,5678 | 750 | 2,328 | 3,581 [...... | 400 74 1 9.06 | 6.54
1.14 | 89.93 | 8.57 | 1.05 03 0081 | 1.92 | 98.61 711,950 | 808:| 2,258 | 5,018 |. ... .. 521 | 104 | 7.37 6.92
| | | |
99 (89.20 | 8.29 | .8 | .07 | .0036 | 1.80 | 95.83 711,418 | 802 | 2,220 | 3,098 485 ! 46 ' 9.83 | 5.78
1.67 [ 89.24 | 7.86 | .94 | .025 | .0041 | 1.79 | 97.22 711,783 | 400 2,183 | 4,366 625 | 87 | 6.40 | 6.36 |.
91.52 | 7.48 | 1.02 | .04 ‘ .005 | 1.87 | 98.60 712,253 | 200 | 2,453 | 4,460 322 58 ‘ 7.5016.57 |.
89 190.99 ( 7.91 |1.01 | .03 [ - 004 | 1.8 | 97.22 71,373 | 454 | 1,827 | 3,780 |......| 965 60 | 6.93 | 4.94 |.
89 190.99 ! 7.911!1.01| .03 |.004 | 1.83]99.9 712,007 293 | 2,300 | 4,182 | Inc..| 261 59 111.30 | 6.20
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[ +30(1.16 90.85 | 7.69 | .97 .04 |.004 |1.81 99.9 711,816 | 706 55 | 7.23 [ 6.72
| .30 (1.16 90.85 | 7.69 ( .97 | .04 |.004 |1.81 | 94.44 7 12,019 | 295 | 389.83|5.90
69 .69 | .93 90.33 | 8.05| .65| .07 |.0026 | 1.85 | 97.22 712,153 | 337 | 43 16.40 | 7.50 |
| .45 ‘ 1.23 | 92.25 | 6.07 [ .69 .04 .0026 | 1.87 | 91.67 7 |2,256 | 286 | 58 16.76 | 8.02 |.
.45 | 1.23  92.25 | 6.07 | .69 | .04 |[.0026 | 1.87 | 94.44 712,475 | 205 | 107 | 6.60 | 6.82 |-
.25 (1.08 91.25 | 7.42| .68 | .008 [.0026 | 1.87 | 94.44 711,882 | 130 | 89 ‘ 6.73 | 5.90
.25 1.08 91.25 | 7.42 68 | .008 | .0026 | 1.87 | 97.22 711,900 | 514 | 84 111.27 | 6.98
.69 | .93 90.33 | 805 65| .07 |.0026 | 1.85 | 99.9 711,980 | 485 [~ 52 | 7.50 | 6.54
2454 123 1, 92.25:1116.107 69 | .04 |.0026 | 1.87 | 99.3 712,104 | 126 \ 56 | 6.40 | 5.96 |.
.29 | 1.21 ; 92.60 | 5.90 61| .085|.0011 | 1.93 | 95.10 711,584 | 807 93 11.80 | 7.09 |.
.29 | 1.21 | 92.60 |. 5.90 61| .085(.0011 | 1.93 | 99.9 712,422 | 176 | 70 |3.80 | 7.22
. 16111.26 191,85 | 6,73 551407 006 | 1.87 | 94.44 7 11,710 | 490 | 104 | 5.46 | 6.75
.16 {1.26 91.85 | 6.73 S5 w07 1.87 | 99.9 7] 1,761 | 310 | 108 | 8.20 | 6.43
.16 | 1.14 1 92.90 | 5.80 42| .07 0046 | 1.84 | 99.3 7 | 2,356 | 7.83 | 6.24
.60 | 1.20 | 87.04 | 11.16 72 010 | .0186 | 1.96 | 95.83 | 7 | 19.90 | 5.70
.60 | 1.20 | 87.04 | 11.16 72 [*.010 | .0186 | 1.96 | 99.09 7l 6.07 | 5.63 |.
.35 | .68 | 87.01 | 12.96 82 010 | .014 | 1.92 | 99.4 7 8.83 | 7.05 |.
| .60 | 1.20 | 87.04 | 11.16 72 10 0186 | 1.96 | 99.9 7 4.67 | 6.53 |.
| .27 | 1.37 | 86.98 | 11.38 | .78 | .010 | .0112 | 1.88 | 99.9 7 8.90 | 7.63 |.
| .27 | 1.37 | 86.98 | 11.38 | .78 | .010 | .0112 | 1.88 | 99.9 i 5.87 |5.53
[ .43 | 1.37 | 94.20 4.00 | .84 .02 .0018 | 1.85 | 99.4 7 19.13 | 6.26
| .45 .78 | 88.70 | 10.07 | 2.09 HO7 it 1.90 | 99.9 7 7.23 |.7.51 |.
.26 | 1.89 | 87.30 | 10.55 [ 2.26 | .24 | .0153 | 1.93 | 98.61 7 4.63 | 6.11 |.
.45 | .78 | 88.70 | 10.07 | 2.09 07 Sl 1.90 | 95.14 7 12.33 | 5.43 |.
.45 | .78 | 88.70 | 10.07. | 2.09 [ e ey 1.90 | 96.52 7 5.83 | 5.69
.26 | 1.89 | 87.30 | 10.55 | 2.26 24 | .0153 | 1.93 | 97.22 7 | 820 | 7.07
.40 | 1.55 | 85.61 | 12.44 | 1.23 51 | .0218 | 1.95 | 90.97 7 | 4.43 | 5.08 |.
.40 | 1.55 | 85.61 | 12.44 | 1.23 55 S A G el 7 5.73 | 5.75 |-
.40 | 1.55 | 85.61 | 12.44 | 1.23 51 | .0218 | 1.95 | 95.83 7 10.63 | 6.39 |.
.54 | 1.31 | 89.07 [ 9.08 | .81 06 | .0226 | 1.92 | 95.83 7 110.86 | 6.99 |
.37 | 1.18 | 89.87 | 8.58 91 04 | .0166 | 1.87 | 95.1 8 :[10.53 | 5.97 |-
.38 | 2.35 | 88.91 | 8.36 89 010 | .0133 | 1.84 | 97.22 7 | 6.80 | 7.06
.38 | 2.35 | 8.91 8. 36 89 010 | .0133 | 1.84 | 95.14 7 16.23 | 6.11
.07 | .63 9136 | 7.94 | 1.04 015 | .0047 | 1.91 | 93.8 73 19-30 | 6.51
.63 | .97 | 89.54 | 8.86 54 03 0058 | 1.93 | 99.9 7 19.03 | 6.73 |- Sl s
.69 : 1.19 | 89.47 | 8.65 | .53 02 0037 | 1.87 | 98.61 i | 8.00 | 7.48 7 JES
| .38 11.68 | 89.96 [ 7.98 T 02 0026 | 1.98 | 98. 61 7 10.40 | 6.79
.45 .55 | 91.57 | 7.43 82 01 0030 | 1.94 | 99.30 7 5 112.40 | 7.10
45 551 91.57 | 7.43 82 01 0030 | 1.94 | 91.67 7 T {-6.79 |-
29 46 | 91.73 | 7.52 90 04 0044 | 1.85 | 99.9 7 5.70 | 6.82 |.
.29 46 | 91.73 | 7.52 90 04 0044 | 1.85 | 96.53 7 19.16 | 6.86 |.
.17 11.08 | 89.01 | 9.74 | 1.10 05 004 | 1.80 | 99.9 7 9.50 | 7.28
|5 170841 89,01 | 9:74 | 1,10 05 004 | 1.80 | 80.55 7 6.77 | 4.20 |
i .17 .81192.29| 6.73| .8 | .03 |.0036 | 1.90 | 99.9 7 | 7.23 [ 5.74
| .17 .81192.29 | 6.73] .8 [ .03 |.0036 | 1.90 | 91.67 7 8.97 | 6.54 |.
82| .24} .81191.23| 7.72| .98 | .03 |.0027 | 1.86 | 99.9 7 L 7.73 | 6.56 |
21 (W) s b (OG- =550 1038150301617 5026 11076 S s .0027 | 1.87 | 95.83 7 8.33 [ 6.15 |.
21 (W.)oe--- | 91 " .55 1.08 | 93.16.] 5.26 | .76 |....... .0027 | 1.87 | 98.61 63 6.13 | 6.39
I
a Bed rearranged. b Plus 5 per cent pitch.
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Cupola tests of coke from coals received in 1905—Continued.
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Record of melt—Continued.

Designation of coke. SRR G i AT e

C(ﬁ; 3 Weight and time of each ladle of melted iron.
Iron
N(s)t  Coke | Bl:sion run- i 2. | 35 4. ' 5 6. 7%
* | Field No. of coal. | test l ning. [ ‘
pocs Lbs.| At— |Lbs.| At— | Lbs.| At— |Lbs.| At— |Lbs.| At— [ Lbs. | At— |Lbs.| At— | Lbs.
—l bt A% Seles ciitedy -
1 2 i 3 \ 46 47 48 49 50 51 52 53 54 55 56 87 58 59 60 61 62
e 5 [y et 23 TR RO e e | T P e R e R T P
19 | Connellsville coke.!... ... 10. 57 a. m. 11. 03 175 | 11.07 115 l 11,11 185 1113|1501 11,141 220" "11.16 150 { 11.18 | 225 | 11.19 155
5 11.15 a.m. 11. 26 39 | 11.29 72 | 11.31 103 | 11.37 96 | 11. 373 72 | 11.41 92 | 11.41% 89 | 11.42 65 89
21 9.40 a. m. 9. 55 79 | 10.02 29 | 10.03 70 | 10.07 57 | 10.09 75 | 10.11 63 | 10.12 61 | 10.13 53 53
3 [10. 25 a.m. 10. 35 90 | 10. 40 54 | 10.40% 111 | 10.43 91 | 10. 433 31 | 10. 44 118 | 10. 46 93 | 10. 463 70 124
10 |10. 31 a.m. 10. 47 88 | 10.55 107 | 10. 553 86 | 10. 57 93 | 10. 58 93 | 10.59 85 | 11.00 83 | 11.01 94 71
9 | 2.25 p.m. 2.33 51 2. 36 78 2.38 93| 2.41 112 2.45 116 | 2.453 117 | 2.46 106 2.50 115 122
8| 2.34p.m. 2.45 145 2.51 121 2. 56 146 2.563| 100 | 2.57 91 3.00 102 | 3.003 120 3.01 89 99 ;
8 110.46 a.m. | 10.58 28 | 11.01 102 | 11. 04 96 | 11.08 37 | 11.08% 78 1112 92 | 11.12% 62 | 11.13 82 94 |
13 | 10.15 a.m. | 10.25 101 | 10.32 28 | 10. 321 70 | 10. 38 76 | 10. 38 88 | 10.39 64 | 10.41 66 | 10. 413 82 88 |
13 | 10. 47 a.m. | 10.52 68 | 10. 56 109 | 10.59 85 | 11.01 87 | 11.013 43 | 11.02 85 | 11.04 95 | 11. 043 88 85 ]
17 {\ 1107 acmiil 11,18 97 | 11.25 96 | 11.30 96 | 11. 303 85 | 11.31 79 | 11. 36 91 | 11.36% 88 | 11. 37 63 74 |
17 | 3.45p.m. 3. 56 90 4.05 88 4. 053 91 4. 06 94 4.09 110 4. 0934 90 4.10 82 4.14 93 92 |
18 | 2.55 p.m. 3. 06 82 3.10 122 3.13 41 3.133| 102 3.16 62| 3.163 145 3.20 111 04| 102 138 l‘
18 [ 10.52 a.m. | 11.00 24 | 11.03 87 | 11.07 99 | 11.11 75 | 11.11% 44 | 11.12 94 | 11. 16 69 | 11.163 82 |
51| 2.44p.m. 2.58 77| 3.01 99 | 3.09 72| 3.13 | 106 | 3.27 68 | 3.29 96 | 3.34 | 103 92
51 | 3.47 p.m. 3.55 91 4.00 59 4. 003 92 4.03 4.04 106 4.05 78 4.08 80 4. 08% 96
711 9.26 a.m. 9.33 68 | 9.40 66 | 9.42 55 | 9.43 92 9.44 91| 9.45| 104 | 9.47 78| 9.49 81
76 | 2.18 p.m. 2.31 85| 2.35 79 2. 37 93| 2.38 113 | 2.39 63 | 2.40 951 2.41 108 | 2.413 108
75| 9.09 a.m. 9.19 53| "9.24 | 180 | 9.26 56 | 9.28 ; 101 | 9.29 1078149301 #0319 31 97 | 9.33 | 105
90 | 3.09 p.m. 3.18 77| 325 85| 3.27 88 | 3.28 91 3.29 11251 381 SR 3.32 84| 3.33| 105
90 | 10. 41 a.m. | 10.51 101 ; 10.55 | 100 ; 10.57 98 | 11.00 89 | 11.01 74 | 11.013| 97 | 11.03 97 | 11.033 66
86 | 9.52 a.m. 9. 56 47 | 10.02 62 | 10.08 87 | 10.08% 78 | 10.093% 93 | 10.10 97 | 10.11 61 | 10.12 100
85| 3.20p.m.| 3.34| 56| 3.41| 82| 3.413 64| 3.42| 96| 3.428 117| 3.43| 50| 3.46 3.461 80
85| 4.24p.m. 4.39 93 4.47 109 4.47% 103 4.48 64 4. 504! 92 4.51 89 4.513 102 4.52 87
58 110.35 a.m. | 10.45 73 | 10. 50 108 | 10.53 102 | 10. 55 132 | 10.58 113 | 10.58% 105 | 10.59 114 | 11.01 40
221 1.51 p.m. 1.57 | 117 | 2.04 97 | 2.053| 108 | 2.07 83| 2.09 89| 2.10( 101 | 2.11 92| 2,123 82
66 | 10.8 a.m. | 10.20 81 | 10.24 43 | 10.243 132 | 10.27 50 | 10.273| 119 | 10. 30 53 | 10.30%4| 108 | 10.31 121
94 | 3.57 p.m. 4.05 93| 411 31 4114 112 | 414} 89| 415 18| 4154 98| 420 85.( 4.20% 97
89 | 8.05 a.m. 8.12 91 | 820 | 107 | 8204 109 | 8.234 90| 8.24 94 | 8.24} 103 | 8.28 96 | 8.2 56
93 |11.03 a.m. | 11.16 81 | 11.35 92 | 11.354 98 | 11.36 27 | 1.363 78| 11.44 69 | 11.45 46 | 11. 454 44
72| 3.3l p.m. 3 1 3. 44 85| 3.48 94 | 3.484 46| 3.49 73| 3.52| 101 | 3.524 80| 3.53 76
72 111.18 a.m. | 11.29 54 | 11.33 85 | 11.37 86 | 11.374 76! 11.38 701 11. 42 11.424 77 | 11.43 63
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| Pennsylvania: | | |
HIBE(w)n s 26 | 2.31 p.m. 2.37 82 | 2.4 2.50 2.51 92 J
180 5B (w.). 26 | 4.16 p.m. 4. 26 21 4. 30 4. 37 4 4413 117 £
60 (T e 32 (10.25 a.m. | 10.40 46 | 10. 45 10. 56 | 11. 02 74 R
85 (it E AR S (o s oo e RIS I SR S S £ Sl e
87 (i3t 410155207 p. mf s 2017 55| 2.20 69 | 2.23 29 . 26 90 | 2.264 68| 2.27 74| 2.33 | . 33% . 5 :
84 6A,6B 34 | 10.00 a.m. | 10.09 91 | 10.14 | 115 10.17 | 106 | 10.18 98 | 10.21 | 130 | 10.213 130 | 10.22 | | 10. 130 .
176 6A,6B 34| 3.25p.m. 3.33 92| 3.37 3.38 77| 3.40| 97| 3.403 82| 3.42 89 | 3421 54| 3.43 83| 3 102 .
25 6A,6B 38| 7.49am.| 807 8| 818 52| 8224 95| 829| 80| 831 86 | 8.33 91| 83| 75| 837 72| 8. 46 5
61 6A,6B 38 | 2.54p.m. 3.04 50 | 3.07| 105| 3.10 76| 8103 83| 3.14| 122 31434 84| 3.15( 92| 3.17| 112| 317} 116 | 3.
66 TASTB 33| 9.50 a.m. 9. 59 38 | 10.03 77 | 10. 05 72 | 10.055 85 | 10.07 85 | 10.073/ 82 | 10.08 67 | 10.10 80 | 10.104 91 | 10.
79 BASTD 30 | 3.04p.m. 3.13 35| 817 | 135| 319 | 141 [ 3.21 ‘ 25| 3.2131 115 3.24| 148 | 3.244 116 | 3.25| 104 | 3.27| 133 | 3.27
65 SRR e 29 [11.35a.m.| 11.42 22 | 11. 47 89 | 11.50 74 | 11.50% 79 | 11.52 96 | 11.52% 91 | 11.53 11.55 82 | 11.55% 80 | 11. 5t
188 (S B 29 | 3.34p.m. 3.42 88 | 3.47 94| 3473 30| 3.48 78| 3.50 86 | 3.504 58| 3.51 86 | 3.52 88| 3.52% 71| 3.53
64 O (Wb ent 56| 9.02a.m.| 9.15 35| 9.18 90 | 9.21 43| 9.213 80| 9.25 82| 9.25 93 | 9.26 69 [ 9.32 71| 9.32% 87| 9.33
76 O (W) Sl 42 | 10.12 a.m. | 10.25 47 | 10.28 95 | 10.31 41 | 10.314 120 | 10.37 | 105 | 10.374| 130 [ 10.38 | 118 | 10.41 | 116 | 10. 413 143 | 10.42
189 LW R iy 42 | 3.40p.m. 3.48 93 | 3.53 6L 3I57 63| 3.574| 34| 3.58 68 |- 4.01 80 | 4.013 67| 4.02 79| 4.04 87 | 4.04%
30 IR S 47 | 9.19 a.m. 9.29 42| 9.36 97 | 9.42 86 | 9.43 28| 9.45 65| 9.47 73| 9.48 80 [ 949 60 | 9.50 62| 9.51
73 o 107 Sdtesena 53 | 2.00 p.m. 2.09 74| 2.12| 102 | 2.14| 110| 2.17 | 105 | 2.173 83| 2.18| 110 | 2.21| 116 | 2.21}| 108 | 2.23 | 110 | 2.23}
irginia:
24 TAAC i s 64 | 8.53 a.m. 9.01 97 | 9.12 73| 9.15 7918 95 | 9.19 93 | 9.20 95| 9.21 91 | 9.22 89 | 9.23 93| 9.24
78 117 e e 65 | 10.01 a.m. | 10.09 68 | 10.13 | 131 | 10.15 | 106 | 10.17 87 | 10.22 | 130 | 10.22% 136 | 10.23 88 | 10.26 | 136 | 10.26% 151 | 10.27
31 Bl S AT e e 77 | 3.31 p.m. 337 83| 3.4 75| 3.48 81| 349 | 102 | 350 | 114 | 3.51 79| 3.52 91| 3.54| 104| 3.55 81 | 3.56
69 1A. 67 [10.22 a.m, | 10.33 69 | 10.38 | 106 | 10. 41 47 | 10.413 81 | 10.42 47 | 10. 423 101 | 10.46 77 | 10.46%| 56 | 10.47 | 103 | 10.49
186 V1A, 67 | 3.49 p.m. 3.59 56 | 4.02 | 108 | 4.05 89 | 4.08 92| 4.08% 77| 4.09 86 | 4.13( 103 | 4.134 76| 4.14 4.16
59 LA 68 [ 3.00 p. m. 3.10 69 | 3.14 63| 3.17 98 | 3.20 78| 3.204| 66| 3.23| 101 | 3.23% 86| 3.25| 106 | 8.253 54| 3.26
183 LA, 68 [11.04 a.m. | 11.10 80 | 11.19 89 | 11.23 89 | 11.234 66 | 11.24 82 | 11.25 | 108 | 11.25% 66 | 11.26 68 | 11.28 87 | 11.28%
158 Decias 69 | 11.00 a. m. 11. 06 85 | 11.13 103 | 11.13% 55 | 11.14 88 | 11.17 | 116 | 11.173 112 | 11.18 93 | 11.20 100 | 11.20% 116 | 11.21
171 2 (w.) 70 | 10.48 a.m. 10. 57 97 | 11.01 95 | 11.05 108 | 11.053 102 | 11.06 96 | 11.07 | 118 | 11.074| 106 | 11.08 90 | 11.09 111 | 11.09%
172 2 (w.) 70 | 3.45 p.m. 3.55 40 | 3.59 62| 4.02| 116 | 4.02% 72| 4.03 91| 405| 101 | 4.05% 128 | 4.06 76 | 4.08 99 | 4.08}
92 2B 63 | 8.12 a.m. 8.22 85 | 8.27 52 | 8.273 129 | 8.29 76| 8.294 123 | 8.34| 135 | 834} 91| 835| 121 | 829 | 141 | 839
178 o DA e 63 | 3.52 p.m. 3.59 | 101 | 403| 100 | 407 | 114 4.09 97 | 409 57| 410 88| 412 95| 4123 95| 413 87 | 4.16
52 2B L 69 | 7.42 a.m. 7.54 47 | 7.57 65| 7.57 88| 8.04 83| 8044 66| 805 83| 8.09 77| 8.094 74| 810 74| 812
32 2UBE(W.) i se 70 [10.19 a.m. | 10.29 95 | 10.34 76 | 10.343| 90 | 10.35 80 | 10.36 | 108 | 10.37 97 | 10. 39 93 | 10.40 | 110 | 10.41 94 | 10. 42
3 61 | 4.03p.m. 4.12 8 | 415 | 103! 4.19 98| 4.20 94| 4.21 88 | 4.22 84| 4.23 731 4.24 711 4.25 81| 4.25}
3 61 | 3.30 p.m. 3.37 | 132 | 3.45| 104 | 3.45 111 3.47 | 135 | 3.47: 92 | 3.51 110 | 3.513 151 3.52 94| 3.54| 112 | 3.543
3 88 110.23a.m. | 10.36 | 102 | 10.45 | 107 | 10.454 77 | 10.503 74 | 10.51 84 | 10.513 64 | 10.54 64 [ 10.543 83| 10.55 62 | 10.56
3. 88 [11.14a.m. | 11.23 64 [ 11.27 62 | 11.29 80 | 11.31 62 | 11.32 72 | 11.38 75| 11.384 95| 11.39 55 | 11.41 92 | 11. 413
4 62 | 8.56 a.m. 9.01 | 104| 9.08| 101 | 9.10 | 105| 9.11 | 101 | 9.13 | 100 | 9.14| 113 16 89 [ 9.18 92| 9.18% 101 | 9.19
44| 321p.m. 3.30 36| 3.35 92 | 3 140 | 3.45 74 | 3.45%| 98| 3.46 | 130 | 3.48 73| 3.494 95| 3.50 | 115 . 51
44 | 1051 a.m .| 11.01 36 | 11.06 52 | 11.08 29 | 11,08} 120 | 11.14 | 100 | 11.143| 126 | 11.16 | 112 | 11.164 122 | 11.19 | 112 | 11.19%
40 | 231 p.m. 2.38 | 104 | 2.48 102 | 2.50 | 106 | 2.503% 81 2.51 73| 2.54 105 | 2.543 2.55 91 2.554 71! 2.56%
44 | 954a.m.| 10.09 74 | 10.12 | 100 | 10.14 55 | 10.14% 92 | 10.16 99 | 10.163| 42 | 10.17 97 | 10.19 99 | 10.19% 119 | 10.20
46 | 818a.m. 827 87 | 831 81 | 834 29 | 8341 70| 840 54| 8.41 88 | 8.42 8.4231 78| 8.43| 100 | 8.45
46 | 9.33a.m. 9.45 48 [ 9.50 | 100 | 9.52 | 138 | 9.54 36 | 9.54% 9.573| 104 | 9.58 | 108 | 10.00 89 | 10.003 132 | 10.03
23| 224p.m.| 2.38 2.41 | 105 | 2.44 | 110 | 2.46 65 | 2.47 | 100 | 2.48 78 | 2.49 93 | 2.493 79| 2.50 57 | 2.50%
36| 1.29p.m.| 1.43 95 | 1.48 94 | 1.51 107 | 1.513 33| 1.52 1.54 | 108 | 1.54}| 87| 1.55| 100 | 1.57 | 113 ) 1.573
43 | 3.29p.m.| 3.4 30 | 3.49 99 | 3.54| 112 | 3.544 32| 3.55 79 | 3.59 96 | 3.594 69| 4.00°| 74| 4.04 96 | 4.041
36| 355p.m. 4.02 35 | 4.06 93 | 4.09 97 | 4.09% 108 | 4.13 91 | 4.133 112 | 4.14| 146 | 4.23 97 | 4.23% 161 | 4.24
36 | 11.01a.m.| 11.11 88 | 11.15 90 | 11.18 67 | 11.18% 72 11.22 99 | 11.224f 89 | 11.23 11.28 99 | 11.284 93 | 11.29

a Plus 10 per cent piteh. b Plus 5 per cent pitch.
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Cupola tests of coke from coals received in 1905—Continued.

89

! Record of melt—Continued.
Designation of coke. | 5
1?:1;‘ y | Weight and time of each ladle of melted iron.
: TG S| Iron R S TR R g e
oAl | Goke| Blaston | ryp 1 2. 3. 4 5. 85 TG 7. 8.
* | Field No. of coal. | test ning. i | : A
No. ‘ Lbs. [ At— | Lbs. | At— | Lbs. | At— | Lbs. ] At— | Lbs. | At— | Lbs.| At— | Lbs. | At— | Lbs.| At— | Lbs.
1 2 3 46 ; 47 i 48 } 49 50 51 52 53 54 ‘ 55 56 57 58 59 60 61 62 63 64
| | | | |
West Virginia— | 5 ]
Continued. |
182 15 43 410p. m. 4.20 35| 4.24 93 4.28 71 4.28% 25 4.29 75 4.32 81 4.32% 76 4.33 68 4.34 78| 4.
169 | 45 | 243 p.m. 2.53 38| 2.56 104 | 2.59 99 | 3.04 95 | 3.044 94| 3.05 70 | 3.11 71| 3,113 87 3.12 58 | 3.
170 | 45 | 10.57 a. m.| 11.07 40 | 11.10 96 | 11.15 112 | 11.153 79 | 11.16 95 | 11.17 103 | 11.173 83 | 11.18 96 |.11.19 108 | 11.
50 | 45| 823a.m.| 837 91 | 842 72 | 8423 100 | 8. 44 57| 8.444 84| 845 95 | 8.51 90 | 8513 78| 8.53 87| 8
36 | 73| 9.18a.m.| 9.26 98 | 9.32 61 | 9.32% 104| 9.35 89| 9.36 | 119 | 9.363 109 | 9.37 8 | 9.41 95| 9.42| 90| 9.
37 | 48| 245p.m.| 2.5 29 | 2.55 96 | 2.57 73 2.59 25| 2.593 92| 3.02 71| 3.03 64| 3.034 67| 3.04| 68| 3.
77 49 | 2.31 p.m. 2.38| 101 | 2.42 | 120 | 2.44 | 117 | 2.46 92 { 2.50 | 113 | 2.503 116 | 2.51 102 | 2.53 | 111 2.53% 119 | 2.
181 49 | 11.08a.m .| 11.15 101} 11<19 83 | 11.22 54 | 11.23 65 | 11.26 97 | 11.263 33 | 11.27 112 | 11.30 | 107 | 11.30} 134 | 11.
38 60| 9.32a.m.| 9.38| 121 | 9.47 [ 111 | 9.473| 83| 9.50 79| 9.51 76 | 9.52 58| 9.53 63 | 9.54 63| 9.56, 58| 9.
39 74| 315p.m.| 3.23 93 | 3.29 65 | 3.30 98 | 3.32 80 | 3.33 73 | 3.333 82| 3.36 84| 3.37 73| 3.38 97 | 3.
46 78 1 10.20 a.m .| 10.32 29 | 10.35 51 | 10.37 | 100 | 10.39 77 | 10.44 94 | 10.443) 79 | 10.45 78 | 10.46 83 | 10.463| 85 | 10.
45 79| 307 p.mi|  3.17 30 | 3.23 3.25 13| 3.25 75| 3.27 71| 3.273 80| 3.28 67 | 3.31 ol i3 TR0 1 131
62 | 83| 9.51a.m.| 10.09 88 1 10.15 | 111 { 10.154 107 | 10.16 85 ( 10.173| 123 | 10.18 | 100 { 10.184 77 | 10.20 | 101 ; 10.204/ 103 | 10.
41 | 83| 3.23p.m.| 3.34 90 [ 3.39 84| 3.43| 105 | 3.434 49| 3.44 86 | 3.45 | 106 | 3.45%| 46| 3.46 71| 3.49 | 102 | 3.
43 | 84| 328p.m.| 3.37 92 | 3.43 99 | 3.43% 34| 3.4 82 | 3.46 96 | 3.463 112 | 3.47 77| 3.49 98 | 3.49% 81 {. 3.
63 | 84| 330p.m.| 3.40 69| 3.47 | 102 | 3.52| 102 | 3.524 98| 3.53 59 | 3.533 87| 3.54| 110 | 3.5441 100 | -3.55 | & | 3.
90 ‘ 80 | 10.27 a.m .| 10.34 46 | 10.37 | 128 | 10.40 97 | 10.40%| 89 | 10.44 | 120 | 10.443] 96 | 10.45 74 | 10.487| 137 | 10.483 99 2
177 | 80 | 10.54 a.m .| 11.05 20 | 11.09 56 | 11.14 81 | 11.20 51 | 11.20% 71 | 11.22 1 81 | 11.223 60 | 11.23 | 64 | 11.26 74
71 | 87 | 10.56 a.m .| 11.04 80 | 11.12 | 110 | 11.15% 81 | 11.16 650117, 74 | 11.20 i 99 | 11.21 90 | 11.22 92 | 11.22%' 90
42 | 87 | 10.32 a.m .| 10.44 45 | 10.47 97 | 10.50 | 103 | 10.53 73 | 10.53% 73 | 10.59 86 | 10.593 91 | 11.00 L1025 473
4 | 82 [ 11.00a.m.| 11.09 58 | 11.13 90 | 11.17 57 | 11.173| 66| 11.22 78 | 11.223! 97 | 11.23 63 | 11.25 80 | 11.25; 88
72 91 | 10.32 a.m .| 10.40 91 | 10.49 | 115 | 10.50 | 106 | 10.50% 88 | 10.51 90 | 10.54 | 10 10.54% 88 | 10.55 92 | 10.554 98
88 91 | 3.39p.m. 3.47 GRS 76 | 3.52 102 | 3.554 100 | 3.56 66 | 3.59 ‘ 98 | 3.59% 93 4.00 | 97| 4.02 97
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Cupola tests of coke from coals received in 1905—Continued.

Designation of coke.

Record of melt—Continued.

ggl-a, ‘Weight and time of each ladle of melted iron—Continued.
e ok oo 0y Rt Tsiaiahl 0 15. B 18. 19. 20.
Field No. of coal. test | |
No. |Lbs.| At— |Lbs.| At— |Lbs.| At— [Lbs.| At— Lbs. } At— |Lbs.| At— [Lbs.| At— |Lbs.| At— [Lbs.| At— |Lbs.| At— [Lbs.| At—
1 2 8 | 66| 67 (68| 69 | 70| 71 | 72| 78 | 4 I 75 | %6 | 77 |8 | 79 |80 | 81 |82| 88 |84 | 85 |86 | 87
19 B PRI B ISR i T R 1 R B T e s el s G i A S e e B a8 e i i S
54 11.46 | 107 | 11.46% 87 | 11.47 | 93 | 11.48 | 101 | 11.483| 79 | 11.49 | 95 | 11.51 | 101 | 11.513% 76 [ 11.52 | 75 | 11.55
21 TOXI8:4 23175 10.20: [FE 6310521 5109 S 02401 TR N1 0S8 S 32l 0; 0% TS iyat Al el sl e e e S
93 10.50 | 132 | 10.51 | 93 | 10.51% 60 | 10.52 | 125 | 10.54 | 90 | 10.54% 95 | 10.55 | 118 | 10.58 | 77 | 10.58% 50 | 11.00
94 504180608 1 T12 072 S8R EIRG7E | = <76 kI 11 08 a4 WA IS5 232 S b Sl b Uel U At ot [aebad il e S SO | S S o e ol S
82 2. 12081820563 78T A2I695 10511 #2598 [ EH1 4] ¥3H00 T 3F 8 308k I s Ce R S R e e SRS S S LR e
83 30851185 [+ 53080251 T13.00: 1164 1S3 3 TG A4 o el e e sttt e e e A e 2l
187 11.20 | 96 | 11.204 67 ‘ 11.21 | 77 | 11.24 | 91 | 11.243 67 | 11.25 | 71 | 11.29 | 90 | 11.29% 53 | 11.30 | 61 | 11.32
48 10.45 | 87 | 10.47 | 56 | 10.48 | 92 10.50 | 77 | 10.504 48 [ 10.51 | 92 | 10.54 | 72 | 10.54% 77 | 10.55 | 52 | 10.56
Eg 11.08 | 92| 11.09 | 94 | 11.10 | 93 | 11.103/ 93 | 11.11 |* 84 | 11.12 | 96 | 11.123| 87 | 11.13 | 81 | 11.14 | 92 | 11.14}
174 5 ) 198 4 i 424 o
81 . 25 k . 5
185 ‘ . % e
22 3 : 3 3 3
184 4.11 | 89| 4.12| 90| 4124 57| 4.13 | 8 | 4.15| 94| 4153 120 | 4 16 | 78 | 4.18 | 94 | 4.183 122 | 4.19
29 9.55% 66 | 9.58 | 49 | 10.00 | 67 | 10.01 ; 51 110.02 | 73 [ 10.04 | 40 {10.07 | 47 | 10.10 | 65 | 10.12 | 40 ; 10.13
26 2.467| 93| 2.47 | 112 | 2.48 | 88| 2.49 | 8 | 2.50 | 97| 2.51 | 88| 2.53 | 88 | 2.53%) 102 | 2.54 | 82 | 2.55
27 9.37 | 8| 9.39 9.40 | 97| 9.41 | 72| 9.41| 79| 9.4 | 75| 9.46| 63| 9.47) 68| 9.48| 81| 9.50
28 3.39 | 67| 3.40| 72| 3.41| 76! 3.42| 64| 3.43| 68| 3.44 | 105 | 3.45 | 61 | 3.47 | 53 | 3.49| 59 | 3.50
89 11.08 | 87 | 11.08%] 109 | 11.10 | '85 | 11.103| 107 | 11.12 | 45 | 11.124/ 96 | 11.14 | 64 | 11.143| 105 | 11.15 | 89 | 11.17
67 10.16%| 107 | 10.17 10.18 | 102 | 10.18% 104 | 10.19 | 87-| 10.21% 96 | 10.23 | 69 | 10.23 | 106 | 10.25 | 14 | 10.25%
47 3.50| 95| 8.51| 58| '3.513% 89| 3.58 | 46 | 3.534 91| 3.54| 90| 3.55| 41 | 3.554 96+ 3.56 | 39 | 3.58
55 4.55% 75| 4.57 | 88| 4.573 93| 4.58 | 73| 4.59 | 83| 5.013 87| 502 | 83| 5023 82| 503 | 8 | 504
|

75 11.07 | 79 | 11.07§] 117 | 11.10 | 79 | 11.103] 82 | 11.12 | 113 | 11. s U (Rl S 3 e R G e B el SR
23 2.19 1106 | 2.20 | 8| 2.22 | 79| 2.23 | 107 | 2.24 | 97.[ 2.26 ‘ 73| 2. 273 100 | 2.28 | 74| 2.3l | 75| 2.33
80 10.35 | 120 | 10.363| 108 | 10.37 | 122 | 10. 38} 10.39 | 108 | 10.40 | 59 | 10.403 81 | 10.42 | 97 | 10.43 | 86 | 10.44
57 4.23 | 87| 4.26 | 81 | 4.263 83| 4.27 | 8| 4.28 4, 28%; 88 | 4.29| 92| 4.30 | 84 | 4.304 89| 4.3l
70 8.333| 87| 834|104 | 835 | 8| 8354 89| 836| 91| 837 | 93| 842|107 | 843 | 91 | 844|128 | 845
56 11.57 | 53 | 11.573 53 | 11.58 | 52 | 11.58% 34 | 11.59 | 53 | 11.593 64 | 12.00 [ 29 | 12.00% 47 | 12.01 { 33 | 12.013
165 3.59 | 97| 3.59% 84| 4.00| 8 | 4.03| 98| 4.03} 84| 4.04| 78 ‘ 4.09 | 96| 4.000 79| 4.10| 46| 4.12
166 11.48 | 79 | 11.48% 99 | 11.49 | 88 | 11.50 | 83 | 11.503| 114 | 11.52 | 64 | 11.523) 105 ! 11.53 1 118 | 11.56 ! 85 | 11.56}

a Plus 10 per cent pitch.
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Cli-
pola
test
No.

Cupola tests of coke from coals received in 1905—Continued.

Designation of coke.

Record of melt—Continued.

Weight and time of each ladle of melted iron—Continued.

1 1
Coke 10. 11 12. 13. 14. 15. 16. 17. 18. 19 | 20.
Field No. of coal. test ‘ | i
No. |Lbs.| At— |Lbs.| At— |Lbs.| At— [Lbs.| At— [Lbs.| At— |Lbs.| At— Lbs.| At— Lbs.| At— [Lbs.| At— |Lbs.| At— Lbs.| At—
2 {3 66 67 | 68 69 70 71 92 | 78 74 7% 76 77
|
Pennsylvania: |
5B (w.). 26 | 116 | 2.52% 86
5B (w.)- 8
6
. 44
50 |
5 ¥ 3. H 3.24 | 3
X 2 0.16 . 0.17 ]
; ; 3.32 : 3.36% ;
11.574 68 | 11.58 | 81| 11.59 | 75 | 11.59% 68 | 12.00 | - 5
3.544 79| 3.55| 86| 3.56| 89 | 3.56% 80| 3.57 2 .00 |
9.345/ 130 [ 9.35 | 101 | 9.37 | 101 | 9.42 [ 113 | 9.42% : |
10. 454 151 | 10.46 | 149 | 10.50 | 131 | 10.503| 76 | 10.51 | i !
4.087| 121 | 4.083| 147 | 4.09 | 118 | 4.14| 138 | 4.14} 164 | 4.15 | 55 | 4.15% 56 | 4.19 | 53 | 4.193 56 | 4.20
9.53 | 53| 9.54| 71| 9.55| 85| 9.56| 63| 9.59 | 90 | 10.01 10.02°| 57 | 10.03 | 78 | 10.04 | 70 | 10.06
2.254 115 | 2.25 | 98 | 2.29 | 102 | 2.293{ 104 | 2.32 ’ 102 | 2.324 107 | 2.35| 120 | 2.35% 85| 2.36 |.....|-.-----
(oYl SRR e 0T 1 (k=4 8 e T J REF 7 (RO ol IS RGO, B g e 1l B S 1 8 o el (e ) e s S P e IS
10.29%| 129 | 10.30 | 97 | 10.33 | 113 | 10.333| 100 | 10.34 ‘ b I ST M G Sl e M e e e D il SN
357 71| 3.58 97| 3.584 90| 401 98| 402, 91| 404|104| 405 97| 406 95| 4.08| 98| 4.10
10.50 | 97 | 10.52 | 80 | 10.523| 36 | 10.53 | 93 | 10.55 | 75 | 10.554 30 | 10.56 | 73 | 11.01 | 38 |11.02 |.....|.......
420 | 88| 4.203 137 | 4.21°| 77 423 | 87| 4233 121 | 424 82| 4.25| 87 | 4254 52| 426| 79| 428
3.28% 52| 3.297| 81| 3.31| 95| 3.313 58| 3.32 | 72| 3.33 97| 3.334 51| 3.34 | 69 3.35 | 92| 3.35%
11.817| 128 | 11.313| 118 | 11.32 | 85 | 11.34 | 70| 11.34% 91 | 11.35| 77 | 11.38| 71 | 11.38% 91 | 11.39 | 75 | 11.40
11.23% 113 | 11.24 79 | 11.26 | 101 | 11.263| 117 } 11. 27 ‘ 76 | 11.28 | 95 l 11.28%| 110 | 11.29 | 70:1 11531 96 | 11.31%
1111 | 111 | 11.113| 93 | 11.12 | 82 | 11.13 | 109 | 11. 133 99 | 11.14 | 78 | 11.15 | 106 | 11.15% 97 | 11.16 (At s
410 | 101 | 4.10% 120 | 4.11 | 76 | 4.12 | 101 | 4.124] 116 | 418 | 97 | 4.133 91 | 4.14| 99 | 4.144 93| 4.17
841 | 96| 842 | 83| 848|124 | 8484 137 | 8.49 | 78| 853 | 137 | 827647 |68 RIS HE [ise Sl SR ] S R Bl s
4.17 | 138 | 4.173 60 | 4.18 74 | 4.21 96 | 4.213 83| 4.22 | 106 | 4.25| 65| 4.25% 81 4.26 | 111 4.27
8.13| 71| 814 98| 8.143 96| 815| 63| 8.16| 96| 8163 109 | 817 | 54| 819 | 83| 8194 98| 820
10.44 | 92 |10.45| 97 | 10.46| 98 | 10.47 | 98 |10.49 | 97 | 10.50 | 84  10.52 | 100 | 10.53 | 110 | 10.55 | 125 | 10.56
428 | 63| 430 66| 4.32| 98| 4.33| 51| 4.34| 53| 4.35| 54| 437 | 58| 4.38| 49| 4.39 | 46| 441
3.56 | 99 | 3.56% 132 3.58 | 100 | 3.58% 80 ‘ 3.59 | 131 4.01 | 90 | 4.013] 142 4.02 | 142 4.04 | 56 l 4.04%
10.57 | 56 | 10. 58 10.58%1 73 110.59°| ' 50 | 11.003 84 | 11.01 | 59 | 11.024| 47 | 11.08 | 66 | 11.033] 90 | 11.05

09
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88| 75(11.42 | 88
62 | 104 | 9.205 88
44| 71| 3.513 92
44| 95| 11.21°| 142
40| 93| 257 | 89
44| 93 |10.21 | 106
46| 70 | 8.45) 59
46 | 109 | 10.033 72
23 | 87| 2.51| 87
36| 69| 1.58| 83
43| 71| 405| 69
36 | 106 | 4.243 105
36 | 59 |11.30 93
43| 60| 4.35| 69
45| 55| 3.19% 60
45| 92 111,207 95
45| 71| 8.54| 69
73| 93| 9.46| 95
48| 84| 3.07| 53
49 | 110 | 2.56 | 109
49 | 148 | 11.34 | 134
60 | 62| 9.59 | 53
74| 76| 3.40 | 76
78 | 103 | 10.49 | 87
79| 73| 3.32 93
83 | 90 | 10.213 70
83| 99| 3.53°| 89
84102 | 3.54| 99
84| 92| 3.58| 87
80 | 70 | 10.51 | 118
80 | 44| 11.29

87| 102 | 11.24 | 92
87| 91| 11.04| 98
g2 | 92|il27! 91

91 | 91| 10.573| 104

91| 115| 4.03° 89
|

11.44 | 76
9.21 | 102
| 3.52| 86
11.213 84
2. 575 98
10.21%| 104
8.46 | 100
10.08 | 138
2.52 | 78
1.59 | 115
409 | 99
425 99
11.31 | 100
4.36 | 73
3.20 | 40
11.22 | 105
8.56 | 80
9.48 | 96
3.073 76
2. 564 102
11.341| 135
10.00 | 54
3.404 99
10.493 83
3.34 | 100
10223 115
3.531 45
3.54 70
3.585 67
10515 95
11.293 23
11.25°| 84
.04 78
i1.273 81
10.58°| 89
405 58

91 (11.45| 84 [11.46 | 75 11.464 85 11.48| 92 11483 36 11.49 | 72
96| 9.24 | 93| 9.244 83 | 9.27°| 87 (. 9.273 88| 9.287| 103 | 9.28% 89
|
631153 508100 L s 00 113 i 4 021 S 4G A S0 B8NS U i Bt L Ee e DR 2
86 | 11.223 130 | 11.24 | 87 | 11.243| 89 | 11.25 | 114 | 11.26 | 83 | 11.263| 103
66| 2.59| 84| 2.504 88| 3.00| 94| 3.01| 65| 3.02 86| 3.03°| 76
98 | 10.23 | 101 | 10.23%| 109 | 10.24 | 86 | 10.25 | 100 | 10.25% 109 | 10.26 | 98
725148 4;5 gg 8. g 9 | 8.49| 71| 8.50 8.51 f
99 | 10.1 B SRRt i T ;
031 2,534 “ 901190 55| V82 | 1 2: 56 1 I8T |2,
88| 2.00| 98| 2.01| 92| 2.013f 111 | 2.
104 | 410|108 | 411 | 70| 420 | 74| 4
10615 145308 | 1072 A a1 i F aua e 7 S i B BT
56 | 11.33°| 101 | 11.333 92 | 11.34 | 67
67 | 4.37| 69| 438 75| 4.383 80
45| 3.273( 52| 3.28| 92| 3.29| 45
90 ! 11.23| 97 | 11.24 | 108 | 11.244 88
107 | 8.57 | 102 | 8.58 | 72| 8.58% 99
8211 .9.50 | 57| 9.51 | 78 79.53| 53
66| 3.11 | 63| 3.113 39| 3.12| 20
118 | 2.59 | 106 | 2.595 90 | 3.00 | 88
105 | 11.36 | 85| 11.363 90 | 11.37 | 111
59 | 10.02 | 90 | 10.04 | 46 | 10.05 | 74
70 | 3.43| 80| 3.434 91 | 3.44| 81
97 | 10.53 | 106 | 10.53% 79 | 10.54 | 81
70 1-3:35.| 70'| :3.38°| 97| 3.38% ‘75
113 | 10.23% 101 | 10.24 | 66 | 10.25 | 105
71| 3.56| 86| :3.564 89| 3.57
115 | 3.57 | 100 | 3.574 106 | 3.58 | 109
94| 4.00| 92| 401 8| 4.02| 74
68 1 10.53 | 128 | 10.53% 94 | 10.54 | 62
61 | 11.31 11.313 27 | 11.36| 64
99 | 11.27 | 108 | 11.287| 88| 11.31 | 92
98 | 11.07 | 59 | 11.074 69 | 11.08 | 89
771 11.30 | 91 | 11.30% 62 | 11.31 | 77
{ 81 ]11.00 | 90 | 11.00% 101 | 11.01 | 105 | 11. 3
1 107 | 4.06 | 32| 4.064 75| 4.08| 102 | 4.08% 4.09

a Plus 5 per cent pitch.

(=2}

b Blast off at 11. 11 a. m.; belt on fan broke while pouring sixteenth ladle.
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Cupola tests of coke from coals received tn 1905—Continued.

Record of melt—Continued.

Designation of coke. T T .
I?cﬁ; Weight and time of each ladle of melted iron—Continued. i Mot
e PG Remarks.
o Coke 21. 22. 23. 24, 25. 2. hasid
Field No. of coal. test | T B R e il oS
No. |Lbs.| At— [Lbs.| At— |Lbs.| At— [Lbs.| At— |Lbs.| At— |Lbs.| At—
1 22 8 |8 | 89 90 | 91 92| 93 | 94 | 95 | 96 | 97 99 100 101

............ 27 | Iron hot.

0 Do.

341 Iron very hot and fluid, but chilled at bottom; bed
; burned out.
........................................... 25 | Temperature of iron medium.
........................................... 28 | Iron cold.

30 | Temperature of iron medium.
28 | Temperature of iron medium; blast off 1 minute.
St e 45 | Temperature of iron medium.
! t 37 | Iron cold.
29 | Temperature of iron medium.
23 | Iron cold.
35 | Temperature of first 7 ladles medium; balance hot.
29 | Iron hot. f
32 | Temperature of iron medium.
54 | Iron very hot and fluid; coke recommended for fur-

ther trial.
I e 30 | Iron hot.
50 Do.
27 | Iron very hot.
38 | Iron hot and fluid.
32 | Iron hot.
29

32 | Iron hot and fluid. )

32 | Iron hot; all pig iron used to determine effect of sul-

phur; 27th ladle—80 pounds.at 4.03}; 28th ladle—
| | | 67 pounds at 4.04; 29th ladle—35 pounds at 4.06.

........................................... i 26 | Iron hot and fluid.

R SNSRI s | 31 | Iron hot.

.................................... 39 | Iron very hot and fluid.
| (50 5 S pR e i o W el 1 sl Il ol g ) MR e D ) S o e 2 0t et i e R I G Bl 24 | Iron hot.

57 | W) S S MR 94 | 100 | 4.32 | 83| 4.32} 8 | 433 | 99| 437 | 8 | 4374 91| 438 36 | Iron very hot and fluid; 27th ladle—76 pounds at
| | | | | 4.39; 28th ladle—65 pounds at 4.41.

69
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a Plus 10 per cent pitch.

el

Iron very hot and fluid.

Iron hot and fluid; blast off 9 minutes on account of
hard iron notch.

Temperature of iron medium.

Iron hot.

Iron cold.

Iron cold; coke in bed very hard to ignite; bed
burned very slowly.

Bottom dropped at 1.40 p. m.; blast on 30 minutes;
no iron melted.

Iron cold.

Iron hot; blast off 1 minute.

Iron very hot.

Ironhot; charges hung incupola and bottom had to
be dropped; blast off 2 minutes.

Iron hot.

Temperature of iron medium.

Iron hot.

Do.
Iron hot; 27th ladle—79 pounds at 4.07; 28th ladle—
58 pounds at 4.08. b
Iron cold.
Iron hot.
Temperature of iron medium.
Iron hot and fluid; blast off 6 minutes.
Iron hot.

Iron hot after third ladle.
Temperature of iron medium.
Iron very hot and fluid; blast off 4 minutes.
Temperature of iron medium.
Iron hot.
Temperature of iron medium.
Iron hot.
Do.
Do.

Do.

Temperature of iron medium.

Iron hot.

Iron hot; all pig iron used to determine effect of
sulphur.

Iron very hot and fluid.

Iron hot and fluid; melting too fast to handle;
blast off 4 minutes.

Iron hot.

Iron hot; blast off 5 minutes.

Temperature of iron medium.

Iron very hot and fluid.

b Plus 5 per cent pitch.
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Cupola tests of coke from coals received im 1905—Continued.

Designation of coke.

Record of melt—Continued.

Cu- Weight and time of each ladle of melted iron—Continued. | i
pola 2 | Melting Rerinris
tent 2 2 23 24 SRl Sopen e Rk
No. Coke . & 5 S S ! Sy (min-
Field No. of coal. test 7 | 7 7 P L ATEE )
No. |Lbs.| At— |Lbs.{ At— [Lbs.| At— |Lbs.| At— |Lbs.| At— |[Lbs.| At— |
il 2 3 88 | 89 |90 | 91 | 92 93 | 94 | 95 K96 15975 LIS ORI 99 ’ 100 101
West Virginia: |
159 AW et aa e | 33 | Temperature of iron medium.
160 31 | Iron hot.
35 34 | Iron very hot and fluid.
53 25 | Iron hot; all pig iron used to determine effect of
sulphur.
74 33 | Iron hot.
86 28 | Temperature of iron medium.
20 36 | Iron very hot and fluid.
51 29 | Iron hot; all pig iron used to determine effect of
sulphur.
49 42 Do.
167 31
168 32 | Iron hot.
182 23 | Temperature of iron medium.
169 40 | Iron very cold.
170 29 | Iron hot.
50 25 | Temperature of iron medium; all pig iron used to
determine effect of sulphur.
36 33 | Iron hot; blast off 4 minutes.
37 46 | Iron fairly hot but sluggish.
77 29 | Iron hot.
181 30 Do.
38 38 | Iron hot but sluggish.
39 34 | Iron very hot and fluid.
46 37 | Iron hot.
45 36 0.
62 24 | Iron hot and fluid.
41 33 | Iron hot.
43 34 Do.
63 30 | Iron hot and fluid.
90 30 | Iron hot.
177 33 | Iron cold.
71 34 | Iron hot and fluid.
42 27 | Temperature of iron medium.
44 29 lgo.
72 29 | Iron hot.
31 Do.

¥9
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Cupola tests of coke from coals received from January 1, 1906, to June 30, 1907.

Designation of coke.

Charges (pounds).

Cupola
Total
test Coke| Dat . : ‘ : : ; ; Ratio
No. icld N 14 ate. | Coke| Pig Pig .Pig Pig Pig . :

Fiel 0. of coal. 11;\?3? bed. | iron. | Scrap.| Coke. iron, [Scrap. Coke. i Scrap.| Coke. iron, | Scrap.| Coke. iron. | Serap. T ig% Sorat toof éé‘f(’é,

1 2 3 4 5 6 Lo A8 9 10 11 12 13 14 | 15 16 19 18 19 20 21 22 23

Alabama:

107 200 430 | 2,250 | 750 7
131 200 430 | 2,250 750 v
132 210 430 | 2,250 750 7k
101 210 - 430 | 2,250 750 7
108 210 430 | 2,250 750 7
103 200 430 | 2,250 750 7
124 220 430 | 2,250 750 8
109 190 430 | 2,250 750 7
133 200 230 | 2,250 750 7
96 190 430 | 2,250 750 7
115 190 430 | 2,250 750 7
116 220 430 | 2,250 750 7
142 220 430 | 2,250 750 7
95 210 430 | 2,250 750 7
117 220 430 | 2,250 750 7
125 210 430 | 2,250 750 7
150 190 430 | 3,000 (@) 7
157 190 500 | 3,000 | (4) 6
164 200 375 | 3,000 | () 8
121 180 430 | 2,250 750 7
148 190 430 | 3,000 | (d) i
122 180 430 | 2,250 750 7
147 200 430 | 3,000 | (d) 7
155 210 500 | 3,000 (a) 6
156 200 375 | 3,000 | (d) 8
149 170 430 | 3,000 (@) 7
162 170 375 | 3,000 | (e) 8
163 190 500 | 3,000 | (e) 6

2 Details of origin of coal samples can be found in Bull. U. S. Geol. Survey No. 332.

b Plus 10 per cent pitch.
¢ Plus 5 per cent pitch.

d Pig iron used from car 27633.
¢ Pig iron used from car 131943,
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Cupola tests of coke from coals received from January 1, 1906, to June 30, 1907—Continued.

Designation of coke. Charges (pounds).
Cupola
Total.
test Coke| Date. S . g 2 : Ratio
No. Field No. of coal. |test Coke | Pig Scrap. | Coke Pig Scrap.|Coke. Pig Scrap.} Coke. Pig Serap.| Coke.| L8 S fi

' ' bed. |iron. *| iron. g *liron. D: liront ] =OrD: MO8 i on SIS CIAD. Pig oLyron
No. : ; Coke.| ;705 | Scrap.|to coke.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 %! 18 19 20 21 22 23

Missouri:
123 S We)biiionains 116 | Aug. 20 | 190 | 570 190 60 | 420 140 60 [ 420 | 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7
New Mexico:

119 151 | Aug. 15| 200 | 600 200 58 | 413 138 58 | 413 138 57 | 412 137 57 | 412 137 | 430 | 2,250 750 7
120 147 |....do...| 220 | 660 220 53 | 398 133 53 | 398 133 52 | 397 132 52 | 397 132 | 430 | 2,250 750 7
98 152 {July 27 | 210| 630 210 551 405 135 55 | 405 135 55 | 405 135 55 | 405 135 | 430 | 2,250 750 7
130 Aug. 24 | 200 | 600 200 58 | 413 138 58 | 413 138 57 | 412 137 57 | 412 137 | 430 | 2,250 750 7
143 159 | Nov. 8 | 200 430 | 3,000 | (@) 7
161 159 | Nov. 20 | 220 500 | 3,000 | () 6
145 161 | Nov. 9| 210 430 | 3,000 | (@) (/
146 162 | Nov. 10 | 210 430 | 3,000 | (@) 7
151 161 | Nov. 13 | 220 500 | 3,000 | (@) 6
152 161 | Nov. 14 | 200 375 | 3,000 | (@) 8
153 162 |....do. 210 500 | 3,000 [ (a) 6
154 162 | Nov. 15 | 220 375 | 3,000 | (a) 8
190 187 | Feb. 13¢ 210 430 | 2,250 750 if
126 133 | Aug. 22 | 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7
99 153 | July 30 | 200 | 600 200 57 | 412 137 57 | 412 137 58 | 413 138 58 | 413 138 | 430 | 2,250 750 7
128 153 | Aug. 23 | 200 | 600 200 58 | 413 138 58 | 413 138 57 | 412 137 57 | 412 137 | 430 | 2,250 750 7
100 127 | July 30 [ 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7
140 127 | Aug. 31 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7
104 128 | July 31 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 70
139 128 | Aug. 31 [ 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7
102 125 | Sept. 7 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 |-2,250 750 7
105 129 | July 31 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7
138 129 | Aug. 30 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 [ 420 140 | 430 | 2,250 750 7
106 154 | Aug. 1 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 i
129 154 | Aug. 24 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7
112 122 | Aug. 6| 230 | 690 230 50 | 390 130 50 | 390 130 50 | 390 130 50 | 390 130| 430 | 2,250 750 7
141 122 | Sept. 1 220 | 660 220 53 | 398 133 53 | 398 133 52| 397 132 52 | 397 132 | 430 | 2,250 750 7
113 123 | Aug. 6| 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7
137 123 | Aug. 29 | 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7
114 134 [ Aug. 7| 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 [ 420 140 | 430 | 2,250 750 7
135 134 | Aug. 28 | 180 | 540 180 63 | 428 143 63 | 428 143 62 | 427 142 62 | 427 142 | 430 | 2,250 750 7
110 124 | Aug. 3| 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7
136 124 | Aug. 28 | 200 | 600 200 58 | 413 138 58 | 413 138 57 | 412 137 57 1 412 137 ' 430 | 2,250 750 7

99
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111
127
144
179

118

97
134

10w ) s Sl S 156 | Aug. 4 |
(w. et 156 | Aug. 27
(w. 160 | Nov. 9
w. 160- | Dec. 3
T o S e e 130 | Aug. 14 | 200 | 600 200 58 | 413
Washington:
DA L TR 135 | July 26 | 190 | 570 190 60 | 420
PR B s 135 | Aug. 27 | 200 | 600 200 58 | 413

e Pig iron used from car 27633.‘

5 7

3 7

138 58 | 413 138 57 it

140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7

138 58 | 413 138 57 | 412 137 57 | 412 137 | 430 | 2,250 750 il
b Pig iron used from car 131943. ¢1907.
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Cupola tests of coke from coals recewved from January 1, 1906, to June 30, 1907—Continued.

89

Designation of coke. Analysis of coke (per cent).a s é Record of melt.
o =
- it By . S Recovered 5 =l
s 5 Sulphur. 3-. S E § Pounds gf iron. ‘a? (pounds). é .g
Z 3 b d : B T8 | 28 2'g ) S
. 7 Tl = s | £2| ¢ > 58 2: | 82
8 | Field No. of coal. | 2 | & 8 H ) E & oE gy e sl b 2g
5 2L dag s gl el g | bg | EBE | < | 38 e 28 | wg
E e B e
= S i) X = 2 B & 1 =z <] Gl =
3 S & erlneli e & & & = Bl Sl SR S
1 2 3 24 25 26 217 28 29 30 31 32 33 34 35 36 37 39 40 42
Alabama:
3.04 | 1.06 | 82.15 1.88 | 99.9 71 2,257 322 | 2,579 | 4,991 214 37 6. 56
3.04 | 1.06 | 82.15 1.88 [ 99.9 7| 1,852 365 | 2,217 | 4,587 413 5.80
2.03 | 1.80 | 74.89 1.91 | 97.22 i 740 214 954 | 2,201 | 1,911 132 3.21
99 | 1.06 | 83.51 1.99 [ 99.9 7= 1,605 305 | 2,000 | 3,429 807 75 5.63
99 | 1.06 | 83.51 1.99 | 94.44 7 1,82 213 | 2,035 | 3,700 774 99 6.15
29 .84 | 83.21 1.95 | 98.61 7| 1,451 217 | 1,668 | 3,033 | 1,185 126 5.49
29 .84 | 83.21 1.95 | 80.55 7| 1,368 542 | 1,910 | 4,244 770 99 5.76
35 .42 | 92.99 1.95 | 99.9 71 2,328 153 | 2,481 | 5,513 334 72 6.93
.35 .42 | 92.99 1.95 | 98.61 71 1,952 178 | 2,130 | 4,260 697 124 6.96
2.74 | 1.29 | 85.81 1.96 | 93.06 7| 1,663 319 | 1,982 | 3,303 730 58 5.33
2.74 | 1.29 | 85.81 1.96 | 94.44 71 1,648 404 | 2,052 | 4,925 627 62 5.58
67 .85 | 89.14 1.97 [ 99.9 7 772 318 | 1,090 | 1,982 | 1,816 95 3.25
67 .85 | 89.14 1.97 | 93.05 7| 1,637 399 | 2,036 | 3,490 74 5.72
30 .81 | 81.48 2.04 | 88.89 7 679 354 | 1,033 | 2,214 | 1,815 140 3.56
30 .81 | 81.48 2.04 | 98.61 6% 1,005 288 | 1,293 | 3,103 | 1,464 108 4.01
65| 1.60 | 80.76 1.84 | 98.61 T |11 325 | 1,516 | 2,675 | 1,280 43 3.92
2.78 .74 83.35 1.83 | 94.44 7| 2,095 325 | 2,424 | 4,278 410 34 6.12
2.78 .74 | 83.35 1.83 | 97.22 7 2,19 466 | 2,661 | 5,150 178 58 6.02
2.78 .74 83.35 1.83 | 94.44 71 1,331 295 ( 1,626 | 3,252 | 1,171 40 4.85
42 | 1.03 | 84.37 1.87 | 96.53 71 1,752 199 | 1,951 | 4,682 852 74 5 5.48
1.65 .67 | 81.42 1.92 | 94.44 7| 1,548 274 | 1,822 | 3,416 | 1,043 52 4.50 4.82
122 a 6 (v&{{.) ........ 115 .59 .56 | 82.78 1.90 | 97.22 7| 1,468 230 | 1,698 | 3,087 | 1,098 132 6.80 5.70
entucky:
147 8 .50 65 | 87.96 1.90 | 97.22 T 1,556 403 | 1,959 | 3,791 900 76 4.70 5.53
155 .50 65 | 87.96 1.90 | 93.05 71 2,101 361 | 2,462 | 3,887 360 79 5.93 5.85
156 | .50 .65 | 87.96 1.90 | 93.06 71 2,124 203 | 2,327 | 4,551 499 82 5.80 7.94
149 1.01 69 | 86.46 1.86 | 95.83 v 71 2,282 228 | 2,510 | 5,378 250 53 8.00 6.66
162 1.01 69 | 86.46 1.86 | 94.44 7] 2,161 356 | 2,517 | 4,719 319 48 5.47 7.70
163 1.01 .69 ! 86.46 1.86 | 98.61 71 2,230 1231 2,353 | 3,361 558 29 2.97 5.00
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Missouri:
OIS et 116 ‘ 112 734|082 64 ] SESTRASBUAQN S AL T T 1.88 | 92.36 71 1,964 423 | 2,387 | 4,212 341 48 9.06 6.25
New Mexico:
4B (W) ...l 151 1.39 .85 | 83.66 | 14.10 SB05TS Sty .0946 1.92 98.61 71 2,210 351 2, 561 4,957 162 79 9.23 7.30
Sl s 4T .99 .84 | 81.38 16.79 A T .0001 1.91 99.9 7 1,354 124 | 1,478 | 3,167 1,300 107 7.40 4.58
ooeeoio. .69 | 1.48 | 82.18 | 15.65 BRI S 0348 1.91 | 99.9 7 1,162 325 | 1,487 | 3,076 | 1,288 85 7.50 4.31
.69 | 1.48 | 82.18 | 15.65 (TR0 R e 0348 1.91 | 99.9 7|+ 1,778 252 | 2,030 4,511 759 = 118 7.03 6.51
.52 .97 | 85.02 1.92 | 97.22 7| 1,636 278 | 1,914 | 3,378 947 71 4.63 5.33
.52 .97 | 85.02 1.92 | 93.75 7| 2,054 542 | 2,596 [ 5,563 272 76 4.40 6.12
.69 .29 | 86.29 1.97 | 97.22 71 1,439 | 1,139 | 2,578 | 7,031 47 82 9.17 7.41
.52 | 1.28 | 89.13 1.95 | 99.9 71 1,831 5 | 2,036 | 3,590 812 95 4.07 6.08
.69 .29 | 86.29 1.97 | 96.53 71 2,38 256 | 2,638 | 4,522 211 79 5.03 6.26
.69 .29 | 86.29 1.97 | 98.61 7 1,841 450 | 2,291 4,165 586 74 4.10 7.61
.52 | 1.28 | 89.13 1.95 | 99.9 7| 2,352 120 | 2,472 | 3,917 388 85 4.66 5.96
.52 1.28 | 89.13 1.95 | 97.22 71 2,162 355 | 2,517 | 4,872 309 79 5.80 8.50
.63 .66 | 87.78 AN A e 71 1,793 691 | 2,484 | 5,962 211 90 | 10.16 7.31
.37 .73 | 83.00 1.96 | 97.22 7| 1,240 244 | 1,484 | 2,698 | 1,342 112 5.80 4.67
.93 .77 | 89.61 1.87 | 92.00 7| 1,443 563 | 2,006 | 3,540 646 106 | 11.60 6.19
.93 77 | 89.61 1.87 | 99.9 7| 1,833 210 | 2,043 | 3,605 769 119 6.26 6.57
1.13 .64 | 91.00 1.81 99.9 T 1,551 556 | 2,107 | 3,830 699 66 6.46 5.79
1.13 .64 | 91.00 1.81 94.44 71 2,080 270 | 2,350 | 4,147 477 36 5.77 5.97
.67 .81 | 87.44 1.87 | 95.83 73 1,477 429 [ 1,906 | 3,267 856 84 7.93 5.51
.67 .81 | 87.44 1.87 | 97.81 64 1,913 239 | 2,152 | 4,035 650 50 6.60 5.55
.54 | 1.56 | 84.27 1.93 | 98.61 {4 1,731 219 | 1,950 | 3,656 852 79 6.60 5.57
1.43 .28 | 86.73 1.91 | 99.0 73 1,915 131 | 2,046 [ 3,960 753 78 6.70 5.81
1.43 .28 86.73 1.91 | 94.4 Sl L, 875 252, | 2,127 | 3,191 688 81 6.16 6.09
.56 .42 | 90.46 1.91 | 98.5 7] 2,328 144 | 2,472 | 4,784 279 73 8.30 6.92
.56 .42 | 90.46 1.91 | 93.05 71 1,85 418 | 2,243 | 3,958 573 74 6.13 6.30
.22 .91 79.01 1AL o S 74 R el e ML RE 2 D 2 B e S ISR e S et i
.22 .91 79.01 1.95 [ 99.9 v 749 296 | 1,045 | 2,090 | 1,808 197 4.90 4.48
.57 .87 | 83.59 1.93 | 98.61 7| 2,384 132 | 2,516 | 5,032 2 141 | 12.06 8.70
+57 .87 | 83.59 1.93 | 95.83 6% 1,446 444 | 1,890 | 3,336 942 128 5.60 6.26
.32 S 85. 66 1.98 | 93.14 71 2,301 217 | 2,518 | 3,918 231 66 8.36 6.92
.32 .11 | 85.66 1.98 | 97.22 7| 1,547 | 1,034 | 2,581 | 5,956 169 8.33 6.59
.39 .39 | 85.78 1.93 | 99.9 63 1,950 1 2,060 | 3,635 735 102 6.83 6.28
.39 .39 | 8.78 1.93 | 93.05 7| 2,106 250 | 2,356 | 5,437 615 85 1.13 6.83
1.67 .81 77.81 1.90 AR

1.67 .81 77.81 1.90

1.14 1.60 | 80.14 1.97

1.14 | 1.60 | 80.14 1.97
2.53 | 1.37 | 88.06 e e y e e i 1 SR | R R Wy el R e R e i 0
£ 15024152 10177153 1.90 | 91.60 7 903 299 | 1,202 [ 2,487 | 1,529 33 8.96 3.03
2 e 185 | 1.02. 2.10/|. 77.53 1.90 | 97.22 7| 1,411 365 | 1,776 | 3,552 | 1,122 32 3.40 4.46

a For chemical analyses of coals from which these cokes were made, see pp. 27-35. b Plus 10 per cent pitch. ¢Plus 5 per cent pitch.
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Cupola tests of coke from coals recetved from January 1, 1906, to June 30, 1907—Continued.

Designation of coke.

Record of melt—Continued.

I()Joli;m Weight and time of each ladle of melted iron.
Iron
e Goke| Blaston | pop 3. 4. 5. 6. . B 9.
Field No. of coal. | test ning.
No. Lbs. | At— | Lbs. | At— |Lbs.| At— |Lbs. | At— | Lbs. | At— | Lbs. | At— | Lbs. | At— | Lbs.| At— | Lbs.| At—
il 2 3 46 47 48 49 50 51 52 53 54 55 56 57 58 59 .| 60 61 62 63 64 65
142 | 1.59p. m. 2.04 6052 T 69 | 2.113 89| 2.16 98 | 2.163 82| 2.19 | 101 [ 2.193 70| 2.20 81 |2.22 83 | 2.22%
142 | 10.42a.m. | 10.49 33 | 10. 51 79 | 10.53 77 | 10. 56 30 | 10. 57 74 | 10.58% 73 | 10.59 68 | 11.03 72 | 11.04 76 | 11.04%
138 | 2.49p.m. 3.01 921 .3:10;| 100 ( 3.10% 6L | 3.11 Qre33 Vi e B (0 BB ) 34| 3.16% 65| 3.18 34l 3519
139 | 11.17a.m. | 11.27 7| 11:32 91 | 11.36 97 | 11.36% 72 | 11.43 72 | 11.433| 70 | 11.44 62 | 11.47 76 | 11.473| 73 | 11.48
139 | 3.39p.m. 3.44 ( 103 | 3.55| 119 | 3.55% 51| 8.56 69 | 4.00 [ 116 | 4.00% 102 | 4.01 | 110 | 4.013 86 | 4.03% 1.07 | 4.04
131 | 8.19a.m. 8.30 66 | 8.35 95 | 8.38 75| 8.41 36 | 8.42 96 | 8.43 61 | 845 | 10L ( 8.45% 70| 8.51 88 | 8.51%
131 | 10.04a.m. | 10.14 91 | 10.19 34 | 10.19% 90 | 10.26 76 | 10.26% 83 | 10.27 69 | 10. 30 72 | 10.31 92 | 10.32 57 | 10.33
136 | 10.30 a.m. | 10.37 54 110.41 | 112 | 10.45 | 125 | 10.45} 102 | 10.46 | 112 | 10.47 | 110 | 10.474 69 | 10.48 | 108 | 10.513 114 | 10.52
136 | 10.53a.m. | 11.01 51 | 11.07 84 | 11.10 94 | 11.11 69 | 11.13 82 | 11.15 | 105 | 11.155 80 | 11.16 72 | 11.18% 116 | 11.19
97 | 3.50p.m. 3.58 64 | 4.02 78 | 4.07 85| 4.073 65| 4.12 73| 4.12% 41| 4.13 7951 4.13; 70 | 4.14 70 | 4.19
97| 3.33p.m. 3.47'| 106 | 3.57 | 107 | 3.573 104 | 3.58 110 4.05| 112 | 4.06 | 111 4.065 129 4.07 | 107 | 4.073 128 | 4.08
105 | 10.41 a.m. | 10.53 83 | 11.05 94 | 11.06 74 | 11.11 90 | 11.12 97 | 11.123| 23 | 11.13 65 | 11.17 72 | 11.173 89 | 11.18
105 | 10.55a.m. | 11.01 81 | 11.07 87 | 11.10 75| 11.10% 73 | 11.12 | 70 | 11.12% 80 | 11.17 75 [ 11.173 80 | 11.18 84 | 11.19
102 | 10.50 a. m. | 11.02 82 | 11.16 50 | 11.19 92 | 11.19% 53 | 11.20 58 | 11.26 72 | 11.26% 91°| 11.27 61 | 11.29 59 | 11.29%
102 | 8.02a.m. 8.18 78 | 8.26 52| 8.31 53| 8.33 70| '8.32 67 | 8.32% 37| 8.34 60 | 8.34% 66| 8.35 83 | 8.35%
118 | 3.04p.m. 3.12 80 | 3.20 74| 3.20% 96| 3.23 81 | 3.24 94 | 3.26 62 | 3.264 62| 3.31 74| 8.32 78| 3.32%
170 | 10.59a.m. | 11.11 55 | 11.14 96 | 11.18 [ 110 | 11.19 69 | 11.23 | 103 | 11.23%| 103 | 11.24 75| 11.25 98 | 11.25% 103 | 11.26
170 3.15p.m. 3.25 19 | 3.28 95 | 3.32 107 | 3.324 86| 3.33 87| 3.36 | 107 | 3.36% 85| 3.37 81 .40 | 100 | 3.40%
170 | 11.10a. m. | 11.19 86 | 11.25 32 | 11.25%| 93 | 11.28 88 | 11.28%| 52 | 11.29 90 | 11.30 69 | 11.31 65 |'11.38 83 | 11.38%
110 | 10.42 a.m. | ' 10. 54 80 | 10.57 77 | 10.58 | 110 | 10.59 60 | 11.02 83 [ 11.023 58 | 11.03 | 106 | 11.05 95 | 11.05% 57 | 11.06
163 | 11.17a.m. | 11.28 24 | 11.30 95 ( 11.34 | 101 ; 11.343| 79 | 11.39 94 | 11.394 108 | 11.40 76 | 11.41 98 | 11.42 78 | 11.46
115 | 8.57 a.m. 9.04 | 133 | 9.16 | 111 | 9.16% 102 | 9.19% 83| 9.20 | 100 [ 9.22 98 | 9.221 89| 9.23| 103 9. 233 80| 9.24
164 | 3.30 p. m. 3.41 |+ 86 | 3.47 86 | 3.47% 40 | 3.48 72| 3.52 91 | 3.52% 94| 3.53 67 ( 3.56 [ 102 | 3.56% 98| 3.57
164 | 3.40 p. m. 3.48 67 | 3.54 97 | 3. 57 39| 3.573 81 4.00 | 113 | 4.01 85| 4.03 87 | 4.03%4 103 | 4.04 90 | 4.07
164 | 10.56 a. m. | 11.07 32 | 11.10 94 | 11.13 82 | 11.13% 70 | 11.18 | 102 | 11.18% 100 | 11.19 70 | 11.22 101 | 11.22% 102 | 11.23
167 | 3.08 p.m. Lhalrf 90| 3.23 50| 323 78| 3.25 96 | 3.254 69 | 3.26 88| 3.28 | 102 | 3.28% 118 | 3.29 91 | 3.31
167 | 10.45a.m. | 10.55 84 | 11.00 96 | 11.03 | 105 | 11.033f 96 | 11.04 80 | 11.07 | 101 | 11.07% 89 | 11.08 82 | 11.09 97 | 11.09%
167 | 3.35p.m. 3.45 66 | 3.49 | 114 | 3.51 110 | 3.54 | 103 | 3.55 30 | 3.55% 128 | 4.02 96 | 4.02% 97 | 4.03| 100 | 4.07
116 | 3.16 p.m. 3.21 67 | 3.29 8 1 3.33 81 3.34 54 | 3.37 531 3.373 92| 3.38 62 | 3.39 66 | 3.40 69 | 3.41
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8.57a.m. 9.03 95 | 9.12
2.17 p. m. 2.27 93 | 2.34
1.48 p. m. 1. 59 83| 2.07
3.18 p. m. 3.28 94 | 3.34
3.08 p. m. 3.18 68 | 3.22
1.58 p. m. 2.08 93 | 2.12
3.13p.m. 3.24 | 106 ( 3.32
11.14a.m. | 11.26 | 100 | 11.30
3.29 p. m. 3.40 55 | 3.43
10.39 a.m. | 10.47 97 | 10. 53
2.56 p. m. 3.07 95| 3. 11
10.57 a. m. | 11.06 92 | 11.15
11.00 a.m. { 11.06 61 | 11.10
9.58'a.m. | 10.08 85 | 10.13
47 a.m. 8.54 66 | 9.05
3.11 p. m. 3.16 65| 3.29
1.20 p. m. 1:27 52| 1.35
2.47p.m. 2.53 28 | 2.59
9.08 a. m. 9.16 50 | 9.21
10.43a.m. | 10.52 93 | 10. 56
3.15p.m. 3.23 | 104 | 3.32
2.25p.m. 2.32 94 | 2.38
3.5l p.m. 4.00 87 | 4.03
9.13 a. m. 9.20 103 | 9.25
9.44a.m. 9.50 9. 58
8.05a.m. 8.10 8.18
3.30 p. m. 3.38 3.47
10.30 a. m. | 10.39 10. 48
11.05'a. m./| 11.12 11.18
9.47 a. m. 9. 54 9. 56
3.27 p.m. 3.33 3.37
341p.m.| 3.48 3.57
10.51 a. m.
10.50 a.
11.28 a.
10.41 a.
9.41 a.
4.27p. m.
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28| 9.17| 88| 9.19
99 | 2.40 | 43| 2 403
79 | 2.15% . 86| 2.16
79 | 3.39| 109 | 3.39%
90 | 3.32| 101 | 3.321
125 1 2017 | 68 | 2.2
100 | 3.36| 97| 3.37
88 | 11.38 | 110 | 11.38%
103 | 3.49% 96 | 3.50
05 | 11.04 | 101 | 11.04}
108 | 3.18 | 108 | 3.18%
93 [11.19 | 93 | 11.19%

147 | 11. 173 55 | 11.18
82 | 10.22 81 | 10.22%
.12

62| 9.11 511 9
104 | 3.323 117 | 3:33
52 | 141 94 | 1.42
78 | 3.07 | 106 | 3.073
82 | 9.25 20 | 9.25%
62 | 11.023| 89 | 11.06
86 . 38 22 | 3.38%
111 | 2.43 [ 113 | 2.433
89 [ 4.09 79| 411
109 | 9.30 | 116 | 9.31
87 | 10.09 88 | 10. 093
69 | 8.28%| 40| 8.29
78 | 3.56 | 102 | 3.56%
88 | 10.53% 93 | 10. 54
74 | 11,27 98 | 11.27%
87 | 10.04 87 | 10.043
9 3.45% 100 | 3.46
103 |- 4.00 | 111 | 4.00%
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a Plus 10 per cent pitch.

b Plus 5 per cent pitch.
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Cupola tests of coke from coals received from January 1, 1906, to June 30, 1907—Continued.

Designation of coke.

Record of melt—Continued.

Iﬁg; Weight and time of each ladle of melted iron—Continued.
< Coke 10. 11. 12. 13. ‘14, 15. 16. i72 18. 19. 20.
" | TField No. of coal. | test
No. |Lbs.| At— |Lbs.| At— |Lbs.| At— |Lbs.| At— |Lbs.| At— |Lbs.| At— |Lbs.| At— [Lbs.| At— |Lbs.| At— |Lbs.| At— |Lbs.| At—

1 2 3 66 67 68 69 70 71 72 73 74 75 76 77 78 799 | 80 | 81 82 83 84 | 85 86 | 87
107 142 | 89| 2.23| 87| 2.233 95| 2.24| 8| 2.25| 99| 2.253 75| 2.26( 79| 2.264 81| 2.27| 89| 2.28| 69| 2.29| 8 | 2.30
131 142 | 46| 11.05| 71| 11.07 | 60| 11.073 94 | 11.08 | 47 | 11.084 90 | 11.11 | 62 | 11.114] 102 | 11.12 | 94| 11.13 | 60 | 11.13}| 86 | 11.14
132 3. 138 | 64| 3.23 20|50 30 20 L JI 7" el b AR sl D b i SR e Sai s o LS R RN e e S G e R G e e | P e b B
101 3 139 | 91 | 11.49 | 74 | 11.493 74| 11.50 | 85 | 11.53 | 86 | 11.534 67 | 11.54 | 78 | 11.56 | 95 | 11.563 71 | 11.57 | 73 | 11.59 | 97 | 11.59%
108 3 139 | 91 | 4.043 106 | 4.05| 79| 4.07 | 101 | 4.07% 102 58 | 4.084 61 | 4.12| 8 | 4124 95| 4.13| 81| 4.16| 100 | 4.17
103 4. 131 | 99| 852 94| 856 | 97| 8.5 90:F- '8, 57 |- T4 =8, 59=1" 96 ] ~8 5941 880,00, 1t~ OBl A3 [ S i -2t e T R e
124 4., 131 | 66| 10.33% 90 | 10.34 | 64 | 10.344 53 | 10.35 | 80 | 10.37 | 53 | 10.373| 99 | 10.38 | 66 | 10.38%| 72| 10.40 | 61 | 10.41 |.....|.......
109 4 (w.) 136 | 92 | 10.523 113 | 10.53 | 104 | 10.55 | 105 | 10. 5534 108 | 10.56 | 100 | 10.563| 97 | 10.57 | 118 | 10.573 110 | 10.58 | 80 | 10.59 | 110 | 11.02
133 N 1(4 (w.) 136 | 92 | 11.193| 83 | 11.20 | 107 | 11.22 | 102 | 11.224 80 | 11.23 | 106 | 11.234 68 | 11.24 | 101 | 11.26 | 104 | 11.27 | 77 | 11.273| 84| 11.28

rkansas: :

96 1B ( 97 | 75| 4.193 61| 4.20 | 108 | 4.22 | 115 4.22% 61 | 4.23 | 97| 4.24 | 112 | 4.244 58| 4.25| 77| 4.28| 98| 4.28% 55| 4.29
115 1B ( 97|11 - AZ000 108+ A0 51001 1 4,08 1265 | A 11105 4 T S04 i d OBt LRHERe o Dl i R et T L e e U
116 ZB.( 2 (0153 Rl B T e Y 1 07 R A DR B o i R O LR ) BRGNSt A e | L e i A i B Sl BT R e TR R g
142 g B ( %gg gl 113k gg 99 | 11.23% 83 | 11.24 | 64 | 11.25 | 104 | 11.25% 77 ( 11.26 | 55 | 11.28 | 98 | 11.28% 72 | 11.29 | 58 | 11.33 | 63 | 11.33}

95 - 3l e T S el U e Dt rs S S o i L ) e i G T B T Ll R 0 e S ] ] e S ) e R i SR Bt B W ] e A SR
117 9 102 | 77| 8.38| 54| 8383 55| 8.39| 64| 8.304 70| 8.413 48| 8.42 [ 45| 8.424 26| 8.43 |.....|occeoiieniifocmaidiaiiieaaaas
125 118|795 3.33 11 V60| .3.:38 1|68/} 35 3RE! 1064 7339, | 1295113/ 30K 021 SeAdunt 240 i3 Aba i 3B S BLAG [T Cled e il S e
150 170 | 70 [ 11.27 | 102 | 11.274| 103 | 11.28 | 66 | 11.30 | 99 | 11.304 97 | 11.31 | 90 | 11.34 | 98 | "11.343| 100 | 11.35 | 97 | 11.40 | 94 | 11.40%
157 170 | 80| 3.41| 101 | 3.43 | 101 | 3.43% 83 | 3.44 | 107 | 3.45| 97| 3.453 98 | 3.46 | 106 .48 | 102 | 3.484 90| 3.49 | 88| 3.52
164 170 | 82 11.39 | 60| 11.43 | 83 | 11.433| 84 | 11.44 | 57| 11.46 | 78 | 11.464| 136 | 11.47 | 53 | 11.48 | 40 ; 11.49 |.....|-....leeeooeannnn
121 110 [ 99 | 11.08 | 95 | 11.083 76 | 11.09 | 106 | 11.10 | 100 | 11.103] 32| 11.11 | 102 | 11.13 | 96 | 11.13% 49 | 11.14 | 24 | 11.15 | 27 |/11.16
148 163 | 68 [ 11.463 96 | 11.47 | 80 | 11.49 | 73 | 11.493| 96| 11.50 | 65| 11.54 | 68 | 11.543| 85 | 11.55 | 56 | 11.59 | 108 | 12.00 |..o..|cecu--n
122 L5 [SE80FH 960 Q051 e dlis 182K 1E 2 0F ORI GRl 0. JAIERE5HINE(0, 35 84 T 1 . 3B A OL SR T-H AN O G7 e o L] Sl s S e
147 164 | 88| 4.03 | 84| 4.033 94| 4.04 | 168 | 4.043 86| 4.08 | 90| 4.083% 84| 4.00| 8| 411 | 44| 412 | .. |.cooc.|ocaecfencn..s
155 164 | 79| 4.073 108 | 4.08 | 84| 4.11 | 75| 4.113 106 | 4.12 | 85| 4.14| 81| 4.143 105 | 4.15| 76| 4.17 | 76| 4.173 104 | 4.18
156 164 | 59 [ 11.24 | 104 | 11.243 92 | 11.27 | 77 | 11.273 107 | 11.28 | 94| 11.29 | 91 | 11.293 93 | 11.30 | 89 | 11.32 | 102 | 11.32% 100 | 11.33
149 167 | 100 | 3.313| 115 | 3.32 | 79| 3.33 | 98| 3.33% 106 | 3.3 83| 3.35| 96| 3.35%4 110 | 3.36 | 83| 3.37 | 104 | 3.373 102 ( 3.39
162 167 | 82| 11.11 | 83| 11.113| 93 | 11.12°| 88 | 11.14 |. 84 | 11.14%| 100 | 11.15 | 80 | 11.18 | 86 | 11.183 96 | 11.19 | 126 | 11.23 | 69 | 11.23%
163 N ( 167 | 91| 4.073 126 | 4.08 | 100 | 4.11 | 100 | 4.113| 136 2| 86| 4.17| 95| 4.173 130 | 4.18 | 90 | 4.24 | 148 | 4.243 98| 4.25

ssouri:
123 SIWR) s 116 | 51 | 3.42 | 631 3.431 60| 3.43% 79| 3.44] 911 3.45] 621 3. 4531 58| 3.46) 70| 3.46| 94| 3.471 59| 3.48) 45| 3.48%

=¥
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New Mexico:

119 151 [ 66 9.23 | 86| 9. 235’ 85 9.27 | 88| 9.28 | 106 | 9.28% 86| 9.29
120 147 | 99 | 2.43% 96| 2.443 101 Bl Sl IR cdal ol e Lae b s 49 1R
98 152 { 521 2.21| 61| 2.22| 56 Pt ingls s B RRD L. e e SRR el PRl Rl N S
130 95 | 3.424 75| 3.433 48 3.494 99| 3.50 | 84| 3.51| 64 [ 3.51%
143 159 | 87| 3.36 | 86| 3.38 | 102 3.48 | 100 | 3.49 A R R
161 159 | 137 | 2.24 | 70| 2.25 | 119 2.30 | 94| 2.303 134 | 2.31| 61| 2.33
145 161 | 59 3.52 | 50| 3.52% 68 (A0 e N, R e
146 162 | 112 | 11.43 | 103 | 11.48 | 163 T i b U e RN R B
151 161 | 77 | 3.59 | 107 | 3.59% 145 4.04 | 76| 4.08 | 107 | 4.08% 105 | 4.09
152 161 . AL 50 oy R V6 S G S T 9 o R O SO
153 162 3.32| 99| 3.34 (109 | 3.34% 3.35
154 162 11.31 | 73 | 11.313| 100 | 11.32 | 114 | 11.35
190 187 11.28 | 64 | 11.28%) 44 | 11.29 11.293
126 183 11745 012950108 [LT0:SdS S 7 E10r 33 11 870 [1103:86% 10 :534(110, 85411 a5l 1ot a0 IR Rl B e e e
99 153 9.22| 60| 9.23| 62 9.24| 35| 9.25
128 153 3.47 (103 | 3.49| 8 | 3.50 ( 69| 3.51
100 J 127 1.51| 81| 1.52 | 58| 1.524 46| 1.53
140 2. 127 3.18% 57| 3.19| 79| 3.21 | 108 | 3.213
104 3. 128 9.41 | 427 9.42| 77| 9.423 41| 9.43
139 3. 128 11.18 | 65 | 11.23 | 112 | 11.233| 115 | 11.24
102 4. 125 3.61 | 74| 3.54| 108 | 3.54% 105 [ 3.55
105 4. 129 2.56 [ 100 | 2.573 86| 2.58 | 70 [ 3.00
138 4. 129 4.28 | 102 | 4.28%| 77 | 4.29 | 103 [ 4.32
106 5 154 9.41 [ 98| 9.42| 101 [ 9.42% 97 | 9.43
129 5 154 10.163| 84 | 10.17 | 83 [ 10.174| 32 | 10.18
112 6.
141 6.
113 7
137 7
114 8
135 8
110 9
136 9
111 10
127 . 10
144 11
179 B
118 I Bt b ) PTG e 2T RE USRS R T O b e Ve B e B B B e
Q72 e Lol JH 18569 10, 10817560 1| 10: 1210751 1110: 131 155+ 10 134l 194 | 10,15 <304 Tecas || o[ 10iag s le e i
134

a Plus 10 per cent pitch. b Plus 5 per cent pitch.
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Cupola tests of coke from coals recewved from January 1, 1906, to June 30, 1907—Continued.

Record of melt—Continued.

= Designation of coke. = <
Sol}a. & Weight and time of each ladle of melted iron—Continued. Mgll‘ggg
test Coke| 2L 2. 23. 24, 25. 26. (min- Mt
No. | Field No. of coal. test uates).
No. |Lbs.| At— |Lbs.| At— |Lbs.| At— |Lbs.| At— |Lbs. | At— |Lbs.| At—
il 2 3 88 | 89 90 | 91 | 92 93 94 | 95 96 | 97 98 | 99 100 101
Alabama:
107 142 | 102 | 2.303 79| 2.31 | 69| 2.31% 83| 2.33 (103 | 2.33% 52| 2.34 31 | Iron veryhot and fluid; 27th ladle—97 pounds at 2.35.
igé 142 | 20 | 11.14% 86 | 11.15 | 53 | 11.154 86 | 11.16 | 82 | 11.17 | 131 | 11.18 29
101 Iron hot.
108 Iron hot; slag filled up tuyeres after 20th ladle and
bottom had to be dropped.
103 Temperature of iron medium.
124 Iron sluggish.
109 Iron very hot and fluid.
133
96 Iron hot.
115 Iron hot. Bed burned out and charges hung; bot-
tom had to be dropped after 15th ladle.
116 Iron hot. Charges hung and bottom dropped after
11th ladle.
142 Temperature of iron medium.
95 Iron cold and dull.
117 Iron hot and fluid.
125 Iron hot.
150 Temperature of iron medium.
157 Iron hot.
164 Iron cold.
121 Iron dull.
148 Temperature of iron medium.
122 BUGW) otisn e IRt e R B SRR el S el Al B RS BRI R e e B b W 2 33
Kentucky: 3
147 8 31 | Temperature of iron medium.
155 38 Do.
156 32 Do.
149 28 | Iron hot.
162 32 | Temperature of iron medium.
163 42 Do.
Missouri:
123 OYEWE) i S 116 | 90| 3.49| 70| 3.50| 56| 38.51| 90| 3.52 | 45| 3.52% 69| 3.53 34 | Temperature of iron medium; 27th ladle—92

pounds at 3.54; 28th ladle—52 pounds at 3.543;
29th ladle—39 pounds at 3.55.

2’
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197
134

New Mexico:

O Cr U B S 00 00 N N

HEHO© 003
—~

oo

135
135

29
30

Iron hot and fluid. L
Iron very hot and fluid. Large.quantities of slag
closed up tuyeres after 16th ladle.

Iron hot.
Iron cold.
Blast off 19 minutes; melting too fast to handle.
Iron hot.
Iron hot.
Do.
Do.
Temperature of iron medium.
Temperature of iron medium. Blast off 8 minutes.

Iron very hot.

Blast off 1 minute.

Iron very hot and fluid.

Temperature of iron medium.

Iron hot and fluid; 27th ladle—62 pounds at 9.51.
Iron hot.

Do.
Iron very hot and fluid.
Iron hot.
Iron very hot and fluid.

Blast on 30 minutes; no iron melted; coke very high

in ash and dirty.

Iron cold.

Blast off 3 minutes. Iron very hot and fluid.

Iron cold.

Iron very hot; 27th ladle—104 pounds at 11.48.

Blast oftf 1 minute; tap hole cut out and iron run
over trough. Iron hot.

Iron very hot and fluid.

Blast on 30 minutes; no iron melted.

Coke bed put in and blast put on for 20 minutes;
coke would not ignite; bottom dropped withou
changing iron. 3

Blast on 32 minutes; no iron melted.

Iron cold and sluggish.

Blast on 20 minutes; no iron melted; bed burned
out.

Iron cold.

a Plus 10 per cent pitch.

b Plus 5 per cent pitch.
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76 WASHING, COKING, AND CUPOLA TESTS.

Chemical effect on iron in cupola tests of coke from coals received from January 1, 1905,
to June 30, 1907.

Designation of coke. Chemical effect on the iron in melting (per cent). g
Silicon. . Manganese. Sulphur. o
. (=
S 7 z 3 5}
Z s 2l e g 8 1.4
7 o 2 e s e S leee 8a |°B
2 ield No. of coal. + S b S g S 9 S g ] 9 s |af o P
3 S Gl e e S e e e = @ e el
3 o 20 (5] :39 20 O] == 20 ) 3 |mS8gl >
& G R E e o Bl o R s g
3 Sha e S S eEals CoolChle Clais <
1 2 3 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112
150 170 | 2.12 | 1.91 | 9.90 (0.178 10.155 | 12.93 0.059 0.086 0.027 | 6.59 29
157 170 | 2.12 | 1.84 | 13.21 | .178 | .133 | 25.29 | .059 | .10: 9 | 11.69 29
164 170 | 2.10 | 1.68 | 20.00 | .163 | .111 | 31.90 | .098 | .133 | .035 | 6.74 29
187 8(2.10 | 1.66 | 20.96 | .163 | .115 | 29.44 | .098 | .165 | .067 | 6.13 29
173 17 | 2.10 | 1.58 | 28.16 | .163 | .112 | 31.30 | .098 | .148.| .050 | 4.51 29
174 17 | 2.10 | 1.71 | 18.58 | .163 | .124 | 23.93 | .098 | .156 | .058 | 7.22 29
148 163 | 2.12 | 1.75 | 17.47 | .178 | .126 | 29.20 | .059 | .108 | .049 | 6.88 29
47 85 (1.74|1.39 | 20.11 | .178 | .133 [ 25.28 | .051 | .085 | .034 | 7.56 30
156 164 | 2.12 | 1.82 | 14.15 | .178 | .111 | 37.64 | .059 | .083 | .024 | 19.95 30
147 164 | 2.12 | 1.80 | 15.12 | .178 | .096 | 46.06 | .059 | .067 | .008 | 4.65 30
155 164 | 2.12 | 1.72 | 18.85 | .178 | .123 | 30.90 | .059 | .079 | .020 | 12.37 30
162 167 | 2.10 | 1.76 | 16.19 | .163 | .120 | 26.39 | .098 | .118 | .020 | 7.73 30
149 167 | 2.12 | 1.83 | 13.68 | .178 | .133 | 25.29 | .059 | .079 | .020 | 6.69 30
163 167 | 2.10 | 1.73 | 17.61 | .163 | .096 | 41.09 [ .098 | .135 | .037 | 8.29 30
165 72 | 2.10 | 1.78 | 15.24 | .163 | .110 | 34.33 | .098 | .143 | .045 | 8.16 31
166 72 12.10 | 1.74 | 19.06 | .163 | .111 | 31.89 | .098 | .151 | .053 | 9.17 31
143 159 | 2.12 | 1.85 | 12.74 | .178 | .111 | 37.66 | .0569 | .070 | .011 | 4.83 32
161 159 | 2.10 ) 1.74 | 17.15 | .163 | .113 | 30.68 | .098 | .113 | .015 | 7.57 32
152 161 | 2.12 | 1.86 | 12.28 | .178 | .130 | 26.97 | .059 | .070 | .011 | 4.92 32
145 161 | 2.12 | 1.89 | 10.85 | .178 | .133 | 25.28 | .059 | .069 | .010 | 4.35 32
151 161 | 2.12 | 1.91 | 9.90 ! .178 | .123 | 30.90 | .059 | .078 | .019 | 5.94 32
154 162 | 2.12 | 1.81 | 14.62 | .178 | .136 | 23.59 | .059 | .074 | .016 | 11.13 32
146 162 [ 2.12 | 1.84 | 13.21 | .178 | .141 | 20.78 | .059 | .080 | .021 | 11.20 32
153 162 | 2.12 | 1.78 | 16.05 | .178 | .128 | 28.09 | .059 | .088 | .029 | 15.27 32
158 69 | 2.12 | 1.77 | 16.52 | .178 | .144 | 19.09 | .059 | .074 | .015 | 17.10 34
171 70 { 2.10 | 1.69 | 19.52 | .163 | .107 | 34.35 | .098 | .116 | .018 | 25.01 34
172 70 | 2.10 | 1.76 | 17.61 | .163 | .124 | 23.92 | .098 | .111 | .013 | 12.49 34
52 69 [ 1.89 | 1.55 | 17.77 | .163 | .133 | 18.42 | .048 | .042 |...... None, 34
159 44 1 2.12 | 1.94 | 8.50 | .178 | .126 | 29.22 | .059 | .077 | .018 | 9.41 34
53 44 | 1.89 | 1.54 | 18.53 | .163 | .126 | 22.70 | .048 | .042 |...... None 34
160 44 1 2.12 | 1.90 | 10.38 | .178 | .126 | 29.21 | .059 | .085 | .026 | 19.99 34
167 36 |2.10 | 1.65 | 21.42 | .163 | .111 | 35.54 | .098 | .137 | .039 | 9.92 34
51 36 | 1.89 | 1.45 | 23.27 | .163 | .104 | 36.18 | .048 | .047 |...... None 34
168 36 | 2.10 | 1.71 | 18.57 | .163 | .104 | 36.19 | .098 | .146 | .048 | 12.79 34
49 43 | 1.74 | 1.35 | 22.41 | .178 | .111 | 37.63 | .051 | .060 | .009 | 2.35 | 34
169 45| 2.10 | 1.68 | 20.00 | .163 | .106 | 34.96 | .098 | .138 | .040 | 16.33 34
170 45| 2.10 | 1.67 | 20.47 | .163 | .111 | 31.90 | .098 | .126 | .028 | 12.94 34
50 45| 1.74 | 1.26 | 27.57 | .178 | .111 | 37.64 | .051 | .052 | .001 26 35
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