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

— eo .=egy. le 

. c.=finely crushed. 

h
e
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=lump. 
1.=nut. 

.=pea. 
0. m.=run of mine. 
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scr.=finely screened. 

ABBREVIATIONS. 

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 MorpeENkE, A. W. BerpEN, and Gi. R. DELAMATER. 

INTRODUCTION, 
By Josepr 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 

1)



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 
pitch 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 
Son 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 svadifiod by the action of heat, by 
attrition, and by other factors. The inquiries seem to indicate that 
the yield of coke is increased andthe 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 influenced also by the amount and 
distribution of ash. 

More complete coking tests will be corried 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 sulphny 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 conls and the analyses of the corre- 
sponding coke, furnish interesting facts as to the melting ratio of 
iron to coke, ihe rate of melting per hour, and the amount of iron 
recovered. Bauslly 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 
ols



WASHING TESTS. 

By G. R. DELAMATER. 

REPORT FOR 1905. 

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 difficulties, 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. Geological 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 screen 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.
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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 nti available for this work was an 18 by 24 ach 
Cornish tooth-roll crusher, it was impossible to crush some coals down 
as fine as they should fora 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 eycle 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. ; i; 
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-2t Moab ua TM   
C ov 

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. 
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rion Amount of coal. 

Field No. of coal.a Bed. Da ot Washed. Refuse. 
As i As i Raw a 3 

shipped. | washed. | (1bs.) er er 
Lbs. cent. Lbs. cent 

Illinois: bh 
SER A No. 6.......[ May 15 | r.o.m. [ thr. 2”. | 14,710 [13,586 | 92°| 1,124 8 
A Er Ri en doi. June 26 | s. S. 15,809 | 11,238 | 71 | 4,571 29 
a ne do... July 8S {r.o.m. (thr. 27% [14000 | 10,790) S41] 2210 1p 
WAS ts Sd dor iat: May 22 | r. o.m. | thr.2”, | 18,000 | 13,920 | 78 | 4,080 22 
ieee NOT... May 26 | Ss. S. 14,710 | 12,795 | 87 | 1,915 13 
| ES No.6... July 6 | r.0.m. | thr. 2”. | 18,000 | 15,900 | 88 | 2,100 12 
The. leas No Tri. ..do....| 137-6”. | thr. 2. | 20,950 | 27,550 | 92 | 2,400. 8 
TY. DRE Sead oh Nob Lh June 29 | L thr. 27, | 18,000 | 15,955 | 89 | 2,045 11 
AR Ne a Et EE Jaly 12] '1.,'e. thr. 27. | 18,000 | 13,035 | 72 | 4,965 28 
Rein iE “No. 7...... July 28 | 1.,e. thr. 2”. | 14,000 | 12,500 | 89 | 1,500 | 11 
NS any (No.2... July 12 | 1. thr. 277. | 18,000 | 14,400 | 80 | 3,600 20 

Indiana: 
IRE oe No.5 5. Aug. 7|n., = thr. 14”. | 50,000 | 36,000 | 72 (14,000 | 28 
lr et No.6... 5: July 25 | sc. thr. 147. | 32,000 | 24,000 | 75 | 8,000 25 
Os ER NOH. hn. Aug. 4 r.0.m. | thr. 2”, | 24,000 | 19,100 | 80 | 4,900 20 
FASE NaS te 5 Aug. 71 e.,n | thr. 2 [14,000] 12,2407 | 87 [1,760] 13 
REE rl NO is Aug. 31: | 1 thr. 277, | 16,000 | 15,080 | 94 920 6 
9B. fo doi 0, Aug. 24 | 1. 0. m. | thr. 27. | 18,000 | 15,460 | 86 | 2,540 14 
LEA No. 8... Aug. 21 | L thr. 27, | 18,000 | 15,300 | 85 | 2,700 15 

Maryland: 
| TS a | Lower Kit- | Oct. 20 | r. 0. m. | thr.2”. | 45,500 | 37,450 | 82 | 8,050 18 

tanning. 
Ohio 
Laas Not .o. Sept. S| r.0.m. | thr.2”. | 26,900 | 23,750 | 883,150 | 12 
es a Te No. 5... Sept. 13 | r. 0. m. | thr. 2”. | 32,420 | 25,625 | 79 | 6,795 21 
a Sed No.6... Sept. 19 | r. 0. m. | thr. 277. | 47,125 | 34,800 | 74 [12,325 | 26 
Sai No-Gi or Sept. 27 | over #7. | tnr. 27. | 29,120 | 26,000 | 89 | 3,120 | 11 
ERE Sr TE AT doy. o. Nov. 8 | r.o.m. | thr.2”. | 24,000 | 20,400 | 85 | 3,600 15 
Pesan smn itis NO: 7-0 Dec. 16 | over11”.| thr. 27. | 16,000 | 14,000 | 88 | 2,000 12 
Ean al NOG Dec. 15 | r. 0. m. | thr.2”. | 17,200 | 15,560 | 90 | 1,640 10 
rE Nodal... Oct. 25 | n., s. thr. 2’/. | 46,530 | 37,830 | 81 | 8,700 19 

Pennsylvania : : 
BR ay Pittsburg. ..| Sept. 13 | over 3.” | thr. 2’. | 30,920 | 29,000 | 94 | 1,920 6 
or Hm er a do... Sept. 26 | r. o. m. | thr. 2”. | 50,000 | 43,300 | 87 | 6,700 13 
RE Ee do.....: Sept. 23 | r. 0. m. | thr. 2”. | 32,000 | 27,180 | 85 | 4,820 15 
0. nil Tan Lower Kit- | Oct. 5 | r.o.m. | thr.2”. | 12,000 | 9,700 | 81 | 2,300 19 

tanning. 
Virginia: 

I na ea hn McConnell. .| Nov. 13 | r. 0. m. | tir. 2”. | 28,000 | 24,550 | 88 | 3,450 12 
West Virginia 

Basan Upper Free-| Oct. 9 | r.o.m. | thr.2”. | 26,000 | 21,000 | 79 | 5,600 21 
port. 

16B....... Pittsburg...| Oct. 14 | s. S. 22,825 | 19,800 | 87 | 3,025 13 
i i hy Bakerstown.| Oct. 27 | r. 0. m. | thr. 2”. | 29,530 | 24,765 | 84 | 4,765 16 
IA Keystone...| Nov. 29 | r. o. m. | thr. 27. | 49,150 | 24,590 | 87 | 6,560 13 
Rae Sa Peerless.....| Dec. 11 | r. 0. m. | thr. 2”. | 24,000 | 22,000 | 92 | 2,000 8 

Wyoming: g 
Bureszenroniva 1&2) Oct. 19 | r.0.m. | thr. 2”. | 24,120 | 20,060 | 85 | 4,060 | 15 

I 
    

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. 
  

  

    

  

                            

  

a 

  

  

  
No. 3 
_b Stewart, jig—speed 35 revolutions per minute, with 6-inch stroke; special jig—speed, 70 revolu- 

tions per minute, with 24-inch stroke. 
¢ Not enough coal for other than special float and sink tests. 

      
  

      

7 i es (per cent). & % Chemical analyses (p ) Reduction ray Gi 

. Raw coal. Washed coal. (per cent). cent). 

£4 Vol ; 2 | Mois- | “2” | Fixed Sul- | Mois- Sul- Sul- Sul- 4 tile - Ash. Ash. . | Ash. Ash. 
2 ture. | otter. C2rPON. 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 | 113.54 | 35.69 | 40.03 | 10.74 4.03 | 15.65 7.57 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 | 31.65 | 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 11 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 |. 13.53 | 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 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 48.80 | 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 5.31 | 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 AE ERIE 29 3 
124 3.24 | 31.78 | 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 | 11.33 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 
120 | 15.12 | 34.36 | 33.82 | 16.70 6.66 | 19.16 6. 52 4.16 61 38 67 47 

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

+ 

3 Size of fuel. 2 2h Avg 
[) wm 

t0g| Field No. of Designatior Pony = 8 foal, 
= 2 fuel. SE 1 | Date of test. | Jig used.b = 3 28 |x ~ 

= 2 2 WE | WE | nS wn 12} — — 1 Dd > iE | B [EE 5% |&% 
en = = = [ 

Alabama: : 
163 2B ear JagZel eens May 26,1906 | Stewart. .| r.o.m.| thr. 27. | 7.93 | 6.85 86 
161 Beil SENT Underwood or | May 23,1906 |... do....| r.o.m.| thr. 2”.| 9.00 | 8.25 92 

Thompson. 
159 Le SIR Youngblood. ..| May 21,1906 |..... do....{'r.o.m.| thr. 2”.| 8.50 | 7.23 85 
195 Be. iran: Black Creele.. | Jaw, 15,0007 15 coo ional tet ae shoei Shes aan, 
192 Gin Prath...-. oie Jan. 12,1907 | Special. . .| r.o.m.| thr. 1”. (12.00 (10.75 90 

Argentina, 
187 Uri a he a Nov. 13,1906 | Stewart. .| r.o.m.| thr. 2. (18.00 | 9.00 | 50 
187a, {etna Se i ee LR Dec. 24,1906 |... do....| v.0.m.| thr. 2”.[ 5.50 | 3.30 60 

Arkansas 
139 | QBs tiniys Huntington. ..| Dec. 30,1905 S. S. 30.59 (23.00 75 
141 2B Hartshorne. . .| Jan. 15,1906 |. =a. 8. 25.00 [19.00 76 
4) mS, (?) Jan. 29,1906 .| No. 4. | thr. 27. [11.50 | 9.78 85 
140 SHER Huntington. ..| Jan. 4,1906 S. S. 38.65 (28.67 74 

Illinois : 
142 0s I en Jan. 18,1906 -{ 80. SC. 31. 64 [28.50 90 
160 Re be do ici. May 21,1906 + thr. 2”7.| 8.50 | 7.32 86 
151 EL LR doi. . vives Feb. 16,1906 Ak sc. 9.70 | 8.50 88 
150 OB do... 00 Feb. 13,1906 SC. SC. 20.00 (16.00 80 
146 EEE A SEE As i Jan. 31,1906 571. thr. 27. 114.00 12.00 86     

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



14 WASHING, COKING, AND CUPOLA TESTS. 

Details of washing tests, January 1, 1906, to June 30, 1907—Continued. 
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: B Amount 
Size of fuel. = 
(Seep. 4) | Ba wm 

Regt] : as ne = 5 
Vie No 0 Designation | p16 01 test. | Jig used. | — Sa PC 

? : ; 7 g, 2 WE 0) +S 
= — = [SR] 

“20 7 |g%(2t|"tE 
3 < >1 = 

Illinois—Cont’d. 
HE RT NO. 6s Feb. 1,1906 | Stewart ..| s. 8; 40.00 |31. 50 79 
24 A en do... June 8,1906 |..... do. sc. SC. 10.00 | 7.50 75 
2A Be dois. June 1,1906 |..... do... L thr. 272.1 9.37 | 8.33 89 
I te SR ST do. atc May 24,1906 |..... do. r.0.m., thr. 2. 7.27.1. 6.00 83 
ee No: 5... can May 26,1906 |..... do....[r.o.m.} thr. 2%. 9.00.1 8.00 89 
a ina No: 6.......- May 29,1906 |..-.. do... .} r-o.m.| thr. 27%. 9.00 | 7.77 86 
RC. NO: Taiiieitils Sept. 26,1906 |..... do... thr. 277. 12.00 | 9.96 74 
200A. No. 5... iden- Qct.. 13,1906: |.--.- do... sec. Se. 9.00 | 6.87 76 
PON Ao anes Oct. 16,1906 |-.--. do... .|:se. se. 29.75 120.75 70 
AR NG 7. oni, Jan. 5,1907: 0. .... do... n. thr.2347./15. 00 [11.60 7 
PES SRR edi dos cno. Feb. 11,1907 | Special. n. thr. 177. (12. 45 10.10 81 
SLA NOB. aire. Feb. 15,1907 |..... do. sc. thr. 177. 24. 65 19. 55 80 
SB es do......c... Feb. 12,1907 |..... do....| r.o.m.| thr. 1%. (14.00 {11.81 85 

Indiana 
pi a a a dO. iene Jan. 30,1906 | Stewart r.o.m.| thr. 272. (20.00 {17.53 89 
ns ey Brazil Black . .| Nov. 14,1906 |.....do. SC. sc. 30.00 (20.30 68 

Indian Territory: - 
2B. Hartshorne . ..| July 13,1906 |..... do....l 8. 5 19.00 (14.53 78 
AS GA (?) July 1,1906. |..... do. S. S. 18.80 (16.15 86 

Kansas ; 
2B il Weir-Pittsburg| Jan. 10,1907 | Special... .| s. S. 23.00 (18.10 79 
2B eS dO. is Jan. 21,1907]... do....}s. S. 39.00 25.25 65 
A tase ls dons va Jan. §,1906 | Stewart...| L. thr. 277. {12.00 {11.00 92 

Kentucky: 
2B ena €2) Jan. 19,1906 |....: do. cokebr. cokebr./..... loo.) 
RA. No.9. ci. Oct. 1,1900 |: : do. n. n. 9.56 | 7.84 82 

Missouri: 
Sra (?) Feb. 10,1906 |..... do....I'ro.m thr. 247.65 6.45 84 
AL (? Feb. 21,1906 |..... do....[ 1 ThE, 2s la esata in 
LAL ea (?) Feb. 17,1906 |..... do....|No.ln.|No.1n. [12.50 (10.73 86 
VA (?) Bebe 22,0000 fo re ce hen. a feta Shes siege eater 
TBs ae. (?) Feb. 19,1906 |..... do. No.2n.| No.2na. [11.75 | 9.30 79 

New Mexico: : 
Cnn e MainRaton,or | June 6,1906 |..... do. S. S. 21.50 (19.00 88 

Lower Lara- 
mie. 

LT ER SR (ee do. cook June 19,1906 |..... do....| r.o.m.| thr. 2’7./10.00 | 8.14 81 
od PER Do es nl dosti June 9,1906 |..... doi. :.l"s. S. 12.00 |10. 50 88 
ATR SR eS EE do.........[[June 2,1906|.....do....[ T-o.m.[ thy. 27%. | 7.50: 6.65 89 

Ohio: 
1 br RL No So. ooo, Jan. 25,1907 |-.... do. ...['T.0. m.{thr. 2% 6.701 5.10 76 

Pennsylvania: 
3 ARR TR MR Pittsburg. .... Sept. 20,1906 |..... do....| r.o.m.| thr. 22. |10.60 | 8. 45 80 
BB lees tare B, or Miller....| Feb. 4,1907 | Special....| r.o.m.| thr. 1”. 20.37 [15.25 76 
Waid. UpperFreeport.| Feb. 6,1907 |..... do....[r-o.m.[ithr. 172.] 7.28 1 6.30 87 
20. Ll Lower Kittan- | Jan. 29,1907 |..... do....| r.o.m.| thr. 17.22.21 [17.25 | 78 

3 ning. 
Tennessee: 
BR A MIngo: .coudss June 12,1906 | Stewart ..| r.o.m.| thr. 2”. 110.80 | 9.30 86 
es Exushy Moun- | June 13,1906 |..... do....| r.0.m.| thr. 2”.| 9.22 | 8.00 87 

ain. 
TB Wilder... .:. May 1,1906 |..... do... 8. g. 15.50 (10. 50 68 
SAB LL First above | May 15,1906 |..... do....| r.o.m.| thr. 2”. [49.00 [43.00 88 

Sewanee. 
9B,9C... 5. Sewanee. ..... .| May 19,1906 |..... do. ..ofis. 8. 9.69 | 7.21 75 
10. Battle Creek . .| June 14,1906 |..... do. :.lsl%s 17s 30.25 (23.70 78 
Motion (2?) | Sept. 11,1906 |..... do....[8. 8. 21.00 (13.75 65 

Virginia: 
0 No. doors is Feb. 1,1907 | Special....; r.o.m.| thr.1”.} 8.31 | 6.75 81 

West Virginia: 
A SR (2 Oct. 25,1906 | Stewart..:| n. &s. | n. &s. "19.25 [16.25 85 
93B..........! Cedar Grove...| Sept. 25,1006 |..... do....[ n. &s. | n. &s. (18.00 (16.99 94 

Miscellaneous: | : 
Onin es fezterseinragaend Aug. 7,1908:]..:.. do. 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. 

; Actually 
; . Reduction 

Chemical analyses of fuel (per cent). removed 
. | Amount % ® (per cent). | (por cent). 

2 oirefuse. fi Hoy RET : 
© Raw Washed. 

8 : 
= : 3 = ; 3 . ; 
Ple-15| BE | 34 1°%, EE [-E 5 = 5 ohn 2 Be 8 3 = b= J < Ha = 
wn | Wd © = J+ oie] rel [= 4 = [oN o [=] = [= 
3 |88 | & 3 33 fa) 7 E S Z = 2 = Z = Bip IS 2 [20 | & < @ = A: lB =a = |& 

163 | 1.08] 14] 3.95! 30.70 | 50.76 | 14.59 | 1.12] 6.20] 9.39 | 1.22| 36|...... 45 1 
161 | 75] s| 3.03| 30.94 | 55.31 | 10.71 49 | 5.82(10.01 | .58 sien fas 
159 | 1.96 | 15| 6.43| 28.56 | 52.09 | 12.92 | 1.08| 6.82 | 381 [1.03| 71 Blo 19 
wl seo as ast easiest gees cael Tl he 
102 "172571 710°] 3.39 | 63.57 | 26.20] 6.84 | Cen al Yl wl 37 10 
187 | 9.00 | 50 |. 7.10 | 30.97 | 19.37 | 42.56 .82 | 17.29 | 29.67 | .64 30 22 65 61 
187a 2.20 | 40 | 7.10 | 30.97 | 19.37 | 42.56 sa] 22733457) 55] 10) 8] 51 60 
139 | 780) 551 70 1516] sss worl rool esl selivial ml... 64 21 
191 | 600 | 2¢| 6.80] 15.23] e288 | 15.00] 2.24 e645 719|1.%9| 53| 16] ed 36 
lira 5 519 1040 70.31 Thor] 2051 503) 7.85 203 4 1; 52 17 
140 | 9.97 | 26 | 5.26 14.71 55.22 | 24.81 1.00 7.78 | 14.30 .98 42 2 57 27 
142 | 314] 10/1468 | 31.32 | 40.32 | 13.68 3.88| 16.80 [10.26 |3.21| 25 | 17| 33 25 
160 [1.18 | 1415.30 | 30.59 | 43.40 | 10.71] 1.43| s25| 809 |1.25| 25| 13 35 25 
151 | 1.20 | 12] 11.91 | 35.65 | 39.43 | 13.01 5.34 | 14.02 | 8.58 | 3.69 34 31 42 39 
150 | 200 onl 13:03] 32:65. 30.79 1453] 435] 1678) 0.091370 | | Iz B&B 30 
146 | 2.00 | 14 | 13.47 | 34.35 | 40.65 11.53 4.41 13.81 | 8.78 | 3.44 24 20 35 31 
147 | 8.50 | 21 | 15.68 | 31.28 | 37.45 15.59 3.98 16.83 | “8.75 | 3.22 44 19 56 36 

169 | 2.50 | 25 | 11.44 | 33.93 | 43.92 | 10.71 494] 15.10 | 9.75 | 3.18 9 36 32 52 
166 | 1.04 | 11 | 11.44 | 33.93 43.92 10.71 4.94 14. 36 8.38 | 3.31 22 33 30 41 
162 | 1.27 | 17 | 11.35 | 34.62 | 40.63 | 13.40 4.76 | 14.14 | 8.98 | 3.05 33 36 44 47 
164 | 1.00 111.15.68 | 32.41 39. 82 12.09 3.52 15.96 | 9.40 | 2.76 22 22 30 36 
165 | 1.22 | 14 | 16.00 32. 41 37.82 13.77 4.05 16.11 7.765 3:26 43 20 52 31 
181 | 2.03 | 26 | 7.78 29.85 | 52.39 9.98 1.32 9.751 7.12 | 1.05 29 20 47 42 
1831 92:12: 24 13.10: > 30:78. | 40.121 16.00 4.17: 15.8671" 7.70 | 3.06 52 27 63 44 
184 | 9.00 | 30 | 13.10 | 30.78 | 40.12 16. 00 4.17 15.86 (7.70: 3.00 52 27 66 49 
190 | 3.40 | 23 | 11.69 | 39.42 | 35.70 | 13.19 4.38 | 12.36 | 9.44 | 3.26 28 26 45 40 
190a| 2.35 19 | 11.69 39.42 | 35.70 13.19 4.38 13. 67 7.89 | 3.15 40 . 28 52 42 
196 | 5.10 | 20 | 9.33 | 47.86 | 30.92 | 11.89 2.76 8.68 | 7.44 | 2.19 37 21 50 37 
197 | 2.19 157-81 50.27 | 33.54 8.38 2. 36 10.12 6.52 | 1.76 N= 26 SLi 07 
145 | 2.47 | 11 | 10.57 35. 30 42.75 11. 65 3. 87 14.16 7.85 | 3.29 33 15 39 24 
185 | 9.70 | 32 | 16.91 38. 87 26. 85 17.37 1.89 16. 86 7-09. 1.°35 59 29 72 51 
176 | 4.47 22 6.27 | 32.37 47.07 14.29 1.79 6. 61 8:27 (1.55 42 13 55 32 
175 | 2.65 1d 3.77 32.65: 51.15 13. 43 1.79 8.97 8.46 | 1.56 37 13 46 25 

| 490 21 8.01 45. 22 26. 39 20. 38 4.70 12.11 8.88 | 3.72 56 21 62 37 
191a/13.75 | 35 | 8.01 45.22 | 26.39 20. 38 4.70 9.53 | 10.87 | 3.80 47 19 65 48 
148 | 1.00 8| 9.04 | 29.69 45.55 15.72 5.01 12.63 | 10.16 | 2.47 35 51 41 55 
Hy RE DAT SE Wl EE 46.30: 0. 20.305 500 ae Es te mae A Lal dn 

182 1.71 181 8.70 | 35.00 47. 34 8.96 3.14 9.09 7-22. 2.61 19 17 34 32 

5) | 1.20 | 16 12.92 | 33.64 | 39.82 | 13.62 5.03 | 13.93 | 9.08 | 3.62 33 28 44 40 

i ( L.76 | 14 | 16.36 | 29.12 | 35.01 19.51 3.53 | 17.30 | 9.45 | 3.04 52 14 | 58 15 

153 | 2.45 | 21 | 16.39 | 29.01 34.42 | 20.18 3.12 19.70 | 11.05 | 3.07 45 2 56 22 
168 | 2.50 198 4.361132. 21 47.51 15.92 . 83 6.01 | 12.43 1 22 15 25 25 
174 P1.S6] 19° 2.73.|-34.31 48.34 | 14.57 . 61 3.71 | 11.39 | .58 22 5 37 23 
170. | 1.50 ("12 | 3.38 | 34.63 | 43.45 | 13.54 . 61 5.97 | 9.41 . 65 etal. 39 7 
167 85 11{ 2.72: 31.85 | 50.86 | 14.57 . 69 4.68 | 11.87 | .91 BIRR 28 {iow 
193 | 1.60 | 24 | 4.14 | 47.18 | 39.30 9.38 3.96 6.85 | 6.19 | 3.60 33 9 50%]: 231 
179012. 05 201.96: | 30.55: (i 58.24 9.25 2.19 4.63 | 6.40 | 1.39 31 37 45 49 
188:85.12: | 25 = 3.13 | 69.45. | 17.61 9.81 3.77 6.45 | 5.38 | 1.53 45 59 59 62 
189 .98| 131 4.35] 55.99 ( 27.76 11.90 1.51 5.18. 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 
7101.50 14 | 480.12 32.91:-( 51.13 11.15 1.58 5-28 | 5.33 {1.32 52 16 58 28 
172.411.2213 05, 59 | 33.62 | 51.03 9.76 3.23 5.29 | 5.64 | 2.46 43 24 50 34 
156 1.5.00! 32 | 7.88! 28.98 | 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 1.73 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 dF Jove 60 14 
VEG REET NE EE 22.74 .95 7.02 | 13.75 .98 40 J. 53 20 
1787.25 0 35° 3.53 | "20.75:| 47.85: 27.87 .90 5.60 | 13.47 | .92 52: loa 69 33 
108 157.56 19° 5.62] 61.52 ( 23.07 9.79 1.21 6.36 | 4.38 | 1.30 FYE 64 13 
136:153.00( 151 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 
177:008.20 (" 20/1" 6.67 | 31.61 | 51.19 | 10.53 1.55 11.06 | 6.38 | 1.30 39 16 57 41     
 



WASHING, COKING, AND CUPOLA TESTS. 

Details of special washing tests, January 5 to February 15, 1907. 
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Float and sink tests with finer crushing. 
  

Specific 
gravity 

of 
solution 
used. 

    

  

: Date 

Field No. of fuel. | 4,204 
of test. 

Alabama: 

EPR TO Jan. '15;. 

Jan. 12, 
Beene | 1+ hours 

Argentina: 

EA AE Le SL eS 

Illinois: 

Jan. 5,2 
80..ciiinnns { hours. 

(Feb. 15, 
34A...... --11 4: hours 

Feb. 12, 
34B........ { 2 hours. 

Kansas: 

Jan. 10, 
2%. 2hours. 

Ohio: 

Jan. 25 
12.cnnennn { 3 hour. 

Pennsylvania 

Feb. 4, 2 
oooieennns { hours. 

Feb. 6, 
Weooieonnnnen { 14 hours 

Jan. 29, 
20........... | 2% hours 

Virginia: 

Feb. 1, 
11 hours 
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Sink 
(per 

cent). 

  

  

  

        

Analysis of float (per cent) 

Ash. Sulphur. 

De- Re- De- Re- 
ter- | duc- | ter-. | duc- 

mined.| tion. |mined.| tion. 

2.18 86 | 0.81 42 
2.63 84 .98 30 
2. 66 84 | 1.05 25 
3.19 80 | 1.13 19 
2.81 59 .54 8.5 
3.51 49 57 4 
3.43 50 .53 10 
3.75 45 [56 5 

22. 56 47 73 12 
24. 96 41 0S 12 
27. 68 35 72 12 
27.90 34 70 12 

7.10 46 3.29 23 
8. 69 34 | 3.29 23 
8.98 31 | 3.33 23 
9.59 ow 3.41 22 
6.07 49 1.90 31 
6.12 48 1.83 34 
7.06 41 2.18 21 
7.10 40 | 1.97 29 
5.91 20 1.71 28 
6.15 27 1.64 | = 31 
6. 20 26 1.68 29 
7.23 14) 2.17 8 

4.48 78 2.63 44 
5. 31 74 |< 2.78 41 
5.73 721 3.19 32 
6.18 703.31 30 

5.12 45 3.23 18 
6. 43 32 3.63 8 
6.78 28 3.88 2 
7.31 92 73.98] ei 

5.47 44 1.30 66 
5.27 46 1.45 62 
5.54 43 (1:54 59 
6. 26 36 1.71 55 
5.14 57:1 1.00 34 
5. 69 52 1.08 28 
6. 20 48 1.26: 17 
7-51 37 1.13 25 
4.95 Bale e093 67 
5. 66 46 | 1.24 57. 
4.72 55 1.02 64 
6.07 42 1.09 62 

2. 60 54 .95 21 
2.98 48 .92 24 
3.44 42 .95 21 
3.53 41 97 20 

  

a Finer crushing advantageous.



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

WASHING TESTS. 
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l=} 2 Analysis of refuse (per 
Zz, Float and sink tests on refuse. fos cent). 

2 of good 
+ Specific Percentage of Analysis of float | coal in 
@ | Spe- | gravity float— (per cent). refuse { 
ot cial - (per Mois- Sul- = tect of solu: ; ture Ash. at 
2 7%" .| von To |Tototal| Sul- | cent). : phar. 
2 2 used. refuse. | sample. 3 phur. 

1 1.35 18.40 L 91 2.81 0.89 
; 2 1.40 20.80 0 3.48 1.01 : : 

al92 § 3 1.45 20.80 2.16 1.06 117 1.00 8.21 | 34.92 2.20 
1 1.52 22.30 2.32 5.09 1.06 
1 1.36 15.80 2.98 8.00 3.12 

190 2 Ls Lp ARR 2.08| 11.22] 46.50 | 9.59 
4 1.51 33.50 6.31 14.60 1.63 
1 1.35 Zw. 2.52 6.95 2.05 
2 1.41 13.59 2.82 : 2.32 || 

196 3 1.45 14.21 2.95 9.58 2.45 2.52 9.29 | 58.43 11.91 
4 1.51 16.78 3.43 11.20 3.05 
1 1.35 50. 00 7.80 6.27 2.36 

197 2 1.40 52.00 8.14 5.99 2.50 1.75 15.357 61.00 | 15.90 
3 14 55.00 8.60 7.40 2.79 
1 1.35 9.00 1.94 1.30 2.58 
2 1.40 10. 00 2.16 5.0 2.93 , 

m | 3 1.46 10. 00 2.16 7.53 3.57 2.16 |.......... 76.50 | 11.32 
4 1.53 10.00 2.16 7.71 3.81 
1 1.35 39.00 9.35 5.75 3.67 
2 1.41 57.00 13.29 6.42 4.04 

193 3 145] 50.00 14.00 9.12 5.26 9.00 578 | 19.91 6.62 
1 1.53 81.00 19.30 10.17 4.97 
1 1.35 11.80 2.95 4.95 1.71 

gel SL RL URL ELT a) eal ana] 
4 1.51 17.20 4.30 8.15 2.88 
1 1.35 13.00 1.70 5.39 1.28 
2 1.41 14.00 1.80 6.20 1.40 

180 | 3 1.45] 19.30 2.60 8.15 1.47 1.50 4.58 | 41.50 | 8.85 
| 4 1.51 23.75 3.20 9.51 1.67 

1 1.35 17.20 3.91 5.42 1.69 

sit) 5 Im ba 2B ER) By ze) ma) wx] ma 
4 1.53 20.20 4.59 7.89 2.08 
1 1.35 15.30 2.90 4.80 1.39 

“18 3 NS lde| ae| AB] im ®| 34] ees) a5 
4 1.51 19.25 3.65 9.31 2.79                     
  

a 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 cotprile 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 affairs is 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 crcl 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. 
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COKING TESTS. 19 

PERSONNEL. 

The writer took charge of this work in May, 1905, succeeding Fred 
W. Stamler, 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 1} 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 June 30, 1907. 

  

    

  

    

  

      
b With 10 per cent pitch. 
¢ With 5 per cent pitch. 
d With 33% per cent asphalt. 

          
  

  

              

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 | Wield No. of coal tion of gravity. cubic foot. | by volume. age over 2-inch mesh. 
No. ? “| Designation of test ’ ned At or near— (hours). |As shipped.| As used. Asre 

Real. |Appar-| py | celved| Coke. | Cells. | 1 2 Bogen 
: (wet). 

1 2 3 4 54 6 7 8 9 10 11 12 13 | 14 15 16 17 

Alabama: ’ 
142 2B (wo... Jageerca itu Carbon Hill. .......... 51 ir. 0. m. i.e. 1.88 0.92 | 55.63 | 87.44 | 49.00 | 51.00 | 93.00 | 78.50 | 77.50 | 58.00 

: 1 Ba a Underwood: | or | Garnsey.........._.... 54 | r. 0. Mm. i.e. 1.91 1.04 | 63.51 | 92.20 | 54.00 | 46.00 | 97.50 | 94.50 | 92.00 | 88.00 
Thompson. 

139 bi RN ROT 1 EC eC RI OE Bl es 44 | r.0.Mm. i.c 1.99 .95 | 58.67 | 91.10 | 48.00 | 52.00 | 95.00 | 90.00 | 87.00 | 83.50 
1 EA Ra La il mi Younghlood Leura Belle Tien AUREL 47 'r. 0. I. f.c. 1.95 .96 | 59.70 | 91.52 | 49.00 | 51.00 | 96.00 91.50 | 86.00 | 82.00 
136 vl Sn sl Dr I BE pl Se CO 49 | r. 0. Mm. i.c. 1.95 .87 | 54.06 | 88.35 | 45.00 | 55.00 | 92.00 | 88.00 | 83.50 | 81.00 
$7 ee ME NE Hinde Creek: ... Hy et LS 42 | r.o0.m. i..c. 1.99 .98 | 60.77 | 92.58 | 49.00 | 51.00 | 95.50 | 92.50 | 88.50 | 86.00 

3 7 HAE ble Prath... oil Dolomite... 0.000. 40 | r. 0. Mm. i.c. 1.97 .93 | 57.72 | 90.79 | 47.00 | 53.00 | 93.50 | 87.50 | 83.50 | 79.50 
174 A CW Ya sil al Satis CE EL Sl Qo sail de 50 (Tr. 0.1. i.c. 1.95 .91 | 56.43 | 89.50 | 47.00 | 53.00 | 94.50 | 91.50 | 88.00 | 85.00 

rkansas: i 
95 VB(w).. lon Huntington...... Huntington.......... 49 | s. Sg 1.78 .58 | 35.13 | 76.92 | 33.00 | 67.00 | 97.00 | 94.50 | 90.50 | 88.00 
96 ViBsew. yon eos 3 TT CN SE i TS EE 7s. i.e. 1.90 75 |: 46.18 1/83. 50:1:40. 00: 60:00. 20 fe oa ee 
97 VB (w. Yb. dof AR ST 2 SE 48 | s. S. 1.96 .83 | 50.37 | 86.53 | 42.00 | 58.00 | 96.50 | 93.00 | 90.50 | 87.00 

100 eB (Wye. canines ool pl IQ le se 50. | s. S. 1.95 208 1-42.33 1 82.87 1 35:00 1:65.00. |. oo ol cio ul 
104 1B (Wa) oo Hartshorne....... Niidigd Soa ee 67 | 's. | 8 2.01 271.144.2084. 73 1135.00: 65. 00) fo Lars pial ae Lon 
105 7 BoW.Ye ool Goa Suan Th QOL ote So 57's. S. 1.97 J93 | 57.61 | 90.68 | 47.00 | 53.00 | 94.50 | 90.50 | 88.00 | 87.50 
98 QW.) Huntington...... Bonanza... 0.00 28 | 13 8 3 oir ie es ARSC le is SS at nl Bay BEA HE SS ES el 
99 HG eR dos ania dos saute le 24 | 1s LA a) PA ESR ET ale LL Dele VRE MC hl ie Stall TR Go HU 

101 QilWad oie od do oh ioha a duis do-it iia 39 | 11s al Le eA fe SE Ed Bi be SSS CE IRE a dina Bel Ue il 
102 QW. YB dh Cs A BE do titi: Sie gl 43 | 137s Dn 2.04 1.00 | 58.37 | 90.18 | 49.00 | 51.00 | 97.50 | 94.50 | 92.50 | 90.00 
103 a 9 (wea. Lh do. unl. sa i QE. se i 46 | 13 s baa 2.02 .04 165-450 0152 47.00 53.00. oo Lhd ae to 

eorgia: | | : 
173 i iat Little*River...... Menle.: fal savin, 58 | over 13”. | 1.c | 2.01 .98 60.85 | 92.66 | 49.00 | 51.00 | 99.00 | 98.00 | 96.50 | 95.00 

inois ; 
1 rE Lae NOUGL Sen ad Collinsville... ...¢ 43 | r. 0. Mm. i.e. 1.91 .85 | 51.82 | 86.11 | 45.00 | 55.00 | 92.50 | 86.50 | 78.00 | 73.50 
4 TDW, i FE Ee VR a dost sas Iam 65 | r. 0. m. i.e. 1.85 .82 | 50.60 | 85.53 | 44.00 | 56.00 | 91.50 | 84.50 | 77.50 | 75.00 
5 ND (ways Ne TL ou ria Carterville. :_... .... 48 | No. 3. i.C. 1.87 ©82 | 50.14 | 85.08 | 44.00 | 56.00 | 95.50 | 85.00 | 80.50 | 75.00 
2 Dilwayr nod dole sami liallLh Benton o:iaoi io 65 (13 hy 6/%e.| 1. c. 1.85 .84 | 49.99 | 83.67 | 46.00 | 54.00 | 93.50 | 87.50 | 82.50 | 75.00 
3 pie La Ah Wi, GEIR Sa 0 RO 65 | 13 by 67 e. | I. e. 1.90 .90 | 54.60 | 87.67 | 47.00 | 53.00 | 95.00 | 89.50 | 85.50 | 81.00 
7 | My td ET do. Juan Herrin soos oun ons edn anil, Dae, BC rer RE SS insane] Wt KN lr Std ILS SIR US Ld CSW ies ISS 

10 16 CW. Lat. dau og soles don: nr si 66 | 1., e. ire, | 1.85 .87 | 53.11 | 86.18 ! 47.00 | 53.00 | 93.50 | 84.50 | 80.50 | 76.00 

a Additional details of origin of samples tested in 1905 (designated by *in column 2) can be found in Bull. U. S. Geol. Survey No. 290; of other samples in Bull. No. 332. 
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Details of coking tests of coals, January 1, 1905, to June 30, 1907—Continued. 

  

Test 

    

  

  

    

      
  

            
    

          

Origin of coal sample. Size of coal (see p. 4). Physical properties of coke. 

Dura~- Specific Pounds per | Percentage | 6-foot drop test: Percent- 
Field No. of coal tion of gravity. cubic foot. | by volume. age over 2-inch mesh. 

¥ "| Designation of At: test : 
ed. or near— (hours). [As shipped.| As used. x Aste 

Real. |“PP2I"| Dry. | ceived) Coke. | Cells. | 1. 2, 3. 4. 
> (wet). 

| 

2 3 4 | 5 6 7 8 9 10 11 12 13 14 15 16 17 

Illinois—Con’td.: 
19 A* 48 | 37g ; oT Ca HEE LC CR 1 CA EN lr Jo CL Re Ur le RS Se 

24 | 3s fie. i ore a Lab SE Cel Se en aaa a Al en ed 
47 | 3s. : CONES Le a a pe nl ene NS aa ES et ei BR 
47 | sc. i.c. 1.85 0.90 | 55.82 | 87.63 | 49.00 | 51.00 | 92.00 | 86.50 | 82.00 | 75.00 
36 | sc. i.e. 1.82 .84 | 52.12 | 85.80 | 46.00 | 54.00 | 94.00 | 87.50 | 82.00 | 75.50 
44 | 1. ! eA nn Bet ts IN Se ll Ss a SE Cn RE TY La Re DR 
45 | 1. i oT EG al BRA Se i ire J RAN UR MR HERE wa) eS Rs 
45 | se. i.e. 1.89 .98 | 60.50 | 90.45 | 52.00 | 48.00 | 95.50 | 88.50 | 83.00 | 75.50 
76 | sc. f.c. 1.84 89 | 55.17 | 87.59 | 48.00 | 52.00 | 89.00 | 79.50 | 73.00 | 68.50 
391 i.c. 1.85 79 | 48.92 | 84.47 | 43.00 | 57.00 | 88.50 | 78.00 | 68.00 | 62.00 
43 | s. fc. 1.81 79 | 48.81 | 83.74 | 44.00 | 56.00 | 89.50 | 78.50 | 69.00 | 62.00 
7 S. f.c. 1.86 85 | 52.27 | 85.95 | 46.00 | 54.00 | 88.00 | 78.00 | 66.50 | 58.50 
pt SE NS he Een Se i) ER CS Li Sei CE IN i BUR Re en Cl Spel A CURR Sn 
78 | se RE Fl Le Ee LEE Et Pl Ran Aa teil Ee ER al 
55.111. i-c. 1.80 93 7:-54.71 |:84.66: 1 52.00 | 48.00 |... cai vse all ae 
79 ir. .0. Mm. =, hres 7h] ALL RIARE Mach Ea Sh ER A hee SO Beni tl be a ld aE BS RRR GI ES a ee nh 
62 | r. 0. m. tic. 1.89 + 351155. 42486, 40: { 47.00 |: 58.00 2 oo Le 
59 | r. 0. m. i.c. 1.80 «830452. 58 (S430: 49. 00: BU 00 bo cal as ss AS 
53 [ir. 0. m. i.c. 1.82 +34 {°50- 56 :34:24:1.:46.00 | 54.00: 1. 5c. cl. ala vy 
60 | 1. i.e. 1.83 +50. 1:52.12 185: 19) 47.00. 1 58. QQ el ene Be esa AR 
74 | sc i.e. 1.83 78 | 48.31 | 83.86 | 43.00 | 57.00 | 91.50 | 82.00 | 74.00 | 64.00 
54 | sc. ie. 1.83 80 | 48.54 | 83.48 | 44.00 | 56.00 | 92.00 | 84.00 | 76.00 | 70.00 
51 | r.o.m, f.c. 1.85 78 | 48.58 | 84.73 | 42.00 | 58.00 | 92.00 | 84.50 | 78.00 | 74.00 

SIG PO ESN La do.ioi ni Boonville... 0... 24 I n.,s : 0c Poni MONA Sat ERE a id Dsl om a NE RR Lp OR SE CSE Las it Ime RE i 
Ly hy MA Stay Clty: .. i vi; 62 | se. f..c. 1.93 .89 | 52.01 | 85.69 | 46.00 | 54.00 | 96.50 | 90.50 | 85.50 | 80.00 
AW YE a sis dota nme iNet do atin sia 58 | sc. f-e. 1.86 | .79 | 49.00 | 84.54 | 43.00 | 57.00 | 87.50 | 82.50 | 74.50 | 68.50 
BE Senki No. Buco ior Hymera.-=::0. 0. co.. 49 | r. 0. m. i.e; 1.91 .82 | 50.37 | 85.92 | 43.00 | 57.00 | 96.00 | 89.50 | 85.00 | 80.50 
GilwyE. Lil IE a hi dot. tices oy 49 | r. 0. mM. i.e. 1.89 .85 | 52.62 | 86.91 | 45.00 | 55.00 | 92.50 | 89.00 | 86.50 | 80.50 
7A (wW.)*. NOS ue li TAttles. nu ue sooo ie 11211, e., nm. fc. 1.85 .76 | 46.86 | 83.67 | 41.00 | 59.00 | 92.50 | 84.50 | 79.00 | 74. 50 
QA an NOT rio ais Maecksvillel. oi. 90 | 1%”. i.c. 1.86 .95 | 58.75 | 89.31 | 51.00 | 49.00 | 94.50 | 87.50 | 82.50 | 78.00 
LH SE ER (EL a fe i Tan a GR Cea 112 'r. 0. m. fic. 1.84 .91 | 56.39 | 87.59 | 50.00 | 50.00 | 94.50 | 86.50 | 82.50 | 79.00 
9B (Ww Yr do cee SS QOL Cos Sn de 90 | r. 0. m. ile. 1.84 .87 | 53.76 | 86.83 | 47.00 | 53.00 | 96.50 | 94.50 | 91.00 | 88.50 
pes, Se No. door di Dugger: coil ds 50:1). i-c. 1.83 784 | 51.59 | 85.27 | 46.00 | 54.00 | 94.00 | 87.50 | 82.50 | 79.00 

y HOR le) Nobis nv Hartwell... 200. 37 lr. 0. m. 1. ¢/ 1.92 .97 | 59.97 | 90.53 | 51.00 | 49.00 | 95.50 | 91.50 | 88.50 | 86.50     
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12 (win. in ls le Font le dor: sre 
Ww [o. ER et doin Lan te 
NW on fs dot ie Bicknell 2 ohn 
ISEAY (Ww... fie QE, FAT TY AR Ra 
18 Aw.) oa dad tal TAR a 

Kansas: 
J Erle Weir-Pittsburg...| Jewett... ......... 0... 
6 (w. 3 SLES dar Lote i dosh, Dae ea 

Kentucky: 
1 z Bots ve ered Worn Creek. Si Creel: i. a 
1 0 TR Rane STI 3 Fy PE BR Le BRS 6 1 pe Se (TE JR 
Sa Hao Splint LA Big ck Mountain.. 
GC RINGS er nes Panne ie Re 
A SR RD >% AA RR Re DE 
oe Ei Tl Te Ne Coitiral Cipro hs 
Sade nd SA [No.0 Sturgess sce 
STR EA J QoL de nS dos ot cn 
OUAVIEW.) al NO: Qo viens McHenry... i... 

Margfund: 
rena Lower Kittanning, Westernport.......... 

! an nt Saleh EAE dose. ai ls. dior ork 
Pw.) ot, EE Se Aon 

Missouri: 
BW 2 HHgbee:. cin ios 

New Mexico: 
3B. ns Main Raton, or | Van Houten.......... i 

Lower Laramie. 
CW.) nis do... on ROL ai 

3B,4B,5 (w.)|--:. Qos sale Se Te 
ae a ey dons. ol Beilstein 

4 BiCwY ou sal A Red RE I orice ys alent 
rele Ea do... iv. ol -Blosshurg: coh th fain 
TR RR I CR Le Qo Se 

Ohio: 
LAGE Note, el Wellston.......... 5% 
Wey No. Surin ead ag Ir El 
SWE... NOG. He haa its Shawnee.............. 
ft hr NOS: Cai (Bradley. tu... 
SE a dows lan Rush Bun... 
SR Tt dos: arnt | N of Cee SES IR 
RA Rp ir PR SO WT] Ly Ta Se ri AS eG 
Re a No: Tae oni 0  Baraoed SALA 
A NE doi Sd doin eae 
BER NoiB. iia Dijon 

Sw. EL eas) 5 1 JA RA LR He AR SR en, 
QAR. ah Nod coos il x Clarion: 2. cou 
OBEY wr ni do-2u rnin doi. on na vie 
9B wy da... Ni da. Sl oS 
1250w.) Loins No 8. es JiBellgive....uivoiiaasis 

  
    

35 r..0. mM f.c. 
44 v.'o. m f..C. 
50 tr. 0. m fie. 
16 | se. Ss. 
24 | sc i.e. 

47.11 i.e 
49 | 1 f. ec. 

5141” to 3" te. 
67 | 13 s. i.e. 
40 | rio. m. i.e. 
56 | large I. i.e. 
50 | large l. i.e. 
49 ek mm. i.e. 
49 | r. 0. mM. fc. 
51 [r..0.m. i.c. 
Stalin. f..e. 

36 | r. 0. m. f.c. 
48 | r. 0.1m. 1.0. 
54 | r. 0. mM. f.'c. 

33 | r..0. Mm fe. 

52 | s i. c. 

48 | s fie. 
Et SRL ic. 
49 | s. fie. 
43 | s. ic. 
56 |'r. 0. m. ie. 
50 | r. 0. m. i. c. 

48 | r. 0. Mm. i.e. 
59: /:r. 0. m. fie. 
60 | r. 0. m. i.e 
45 | 3” t i. c. 
5511 “49,72, fc. 
46 | r. 0. Mm. i.e. 
60 | r- 0. m. fe 
45 | 1 . ic 
60 | 1. foc 
52 || T.. 0. IN. fc. 
69 'r. 0. m. i. c. 
71134]. ic 
53 | n., s. f.c. 
57 | n., s. ic 
45 Lr. 0. m fc:   

a With 10 per cent pitch. 
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Details of coking tests of coals, January 1, 1905, to June 30, 1907—Continued. 5 

Origin of coal sample. Size of coal (seep. 4). Physical properties of coke. 

Dura- Specific Pounds per | Percentage | 6-foot drop test: Percent- 
Toss Ficld No. of coal. ey : Hon of gravity. cubic foot. by volume. age over 2-inch mesh. 

/ eS nation ot At or near— (hours). |As shipped.| As used. bed. ours). AoA Asre- 
| Real. [2PPAT™) Dry. | ceived) Coke. | Cells. | 1. 2, 8 4. 

| > (wet). . =| 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 > 
os - sly as 

| =~ 
Pennsylvania: | Z 

25 #* 62:2 ic. 1.92 0.94 | 58.33 | 90.14 | 49.00 | 51.00 | 94.00 | 80.50 | 77.50 | 72.00 Q 
: 26 92 |g fie: 1. 84 83 | 51.66 | 85.95 | 45.00 | 55.00 | 91.00 | 81.50 | 74.50 | 67.00 = 

32 46 | 1. 0. mM. i.c. 1. 96 1.09 | 67.74 | 95.17 | 56.00 | 44.00 | 95.00 | 91.50 | 88.00 | 84. 50 a 
34 45 | r. 0. m. f. ec. 1.92 1.05 | 65.34 | 93.42 | 55.00 | 45.00 | 91.00 | 84.50 | 80.50 | 75.50 3 
35 88 | r. 0. m. ic 1.91 1.017% 68./88 | 05.10: | 58.100" | 42.00 [= uf. Lal desl diane: = 
38 86 | r. 0. Mm. fc 1.84 97 | 59.97 | 89.27 | 53.00-| 47.00 | 97.50 ‘| 95.50 | 94.00 | 92.00 hy 
41 72.1 r. 0. m. i. c. 1.91 1.18 | 73.42 | 97.12 | 62.00 | 38.00 | 96.00 | 91. 50 | 88.00 | 74. 50 Z 
30 90 | r.o0. Mm. f.c 1.92 94 | 58.10 | 89.92 | 49.00 | 51.00 | 94.50 | 88.50 | 84.00 | 80.00 fo) 
33 93 | I. 0. mM. i.e. 1. 83 91 | 56.54 | 87.74 | 50.00 | 50.00 | 91.50 | 86.00 | 81.00 | 78.00 . 
29 51 ro. mn i. c. 1.76 65 | 40.16 | 79.44 | 37.00 | 63.00 | 94.50 | 88.50 | 84.00 | 80.00 be 
37 45 ('r..0. Mm. ic. 

39 66 | T. 0. Mm. i.e Z 

42 51 | 1. 0. m. te oO 
56 38: ir. 0.1. fc. a 
47 AG eh Ge a 
53 47 | ar f.c rd 

159 41 | 1. 0. Mm. i. eo) 
161 47 | r. 0. Mm. ic EH 
162 48 | r. 0. mM. i. c b> 
185 61 + r..0.am. i.e 
188 7 bl IT WE WERE Le BS =! 
178 52:lir..0. mM. i.e. = 
186 44 | r. 0. m. i.e. 02 
176 Bi vem io 2 
177 0 40 | r. 0. m. i..0 ‘ 
N70 Ay Cais Sis | Lower Kittanning| Seward............... 68 | Tr. 0. Mm. Iie 
182 20 Cw) Sa dol ir aa CLLRS I 78 | r. 0. Mm. i.c 
188s sa a oa aad Pittsburg. PLR Connellsville.......... 70 { r.0.m. f.c 
187 a Haining froin do: TEs a EAR a 3 78 IT. 0. Mm. i.e 
189 Ae isi Ea qo. Sonatinas I Slr. ova. io 
191 TIEN LN ECCT Good oassranir i Qo lo 47:1.1..0.. m. thr 
192 Rt nial da. bran dol, ci 43: r. 0. mM. thr. §/ 

Tennessee { 
133 | pale CAR Mingo. cu. hl al Fork Rid LE 49 | r. 0. m. f.c 
153 Low) onan sant on CY EASIER ie I Ve Res Set | 43 | 1. 0. m. f.e                



  
6 
6 (W.) 

| Sewanee 

Log Mountain... 
Regal Block. ..... 
Windrock, or 

Bins Mountain 
Lower Sewanee. . 
Whaers 

wanee. 

(? 

? 

(7     
  

CERT CIR 54 | r. 0. m. i.c. 1.81 .01 
NE BON es st 42 | r. 0. m. ic. 1.87 . 89 
Oliver Springs. ....... 60: r..o..m. i..c. 1.93 .93 

ar dol an iainErs Ll 53 | r. 0. m. foc. 1.91 .95 
Petrosh ci. eas iu 49 | r. 0. m. fie. 1.91 . 88 
Waldensia.... cian. 437 r. 0. m. fc. 1.95 .94 
Wig area Te 46 | Ss. fia) 2.01 1.02 
Th re SE ANA BEC 50 | s. f..e. 1.93 .84 
Glifty ES Sa 45 ®) i.e. 1.98 .84 

Coalmont.... i... 49 | 3’ s fie. 1.93 .87 
VE Cp AER 531s Iie. 1.90 1.06 

Ozone... .. iit ic 40 | s. fc. 1.97 1.00 

Haninsion Creek. YE ty rE a 1.78 1.11 
ERR Fr hPa SOA RL 60 | r.o.m.and| f.c Sart Lie 

broken. 
AA dnt ta 48 | r.o.m.and| f. c. 1.87. 1:21.16 

broken. | 

71 ws om. 1.80 .93 
36: r.'0. Mm. 1.79 .91 
36 | r. o.m. 1.83 .95 
67. i r-0. m, 1.81 .94 
65lir-0. 1m. 1.87 . 84 
31 r. 0.m. 1.87 .85 
48 ream sade seu ae 1.85 .93 
40 | r. 0. m. ic. 1.87 .80 
45 | 1. fc. 1.93 1.25 
7 bl PR SEN Sia 1.87 1.12 
36 | 1. i-e. 1.84 .83 
50. r.\0-m. ic. 2.00 . 88 

Pg do. icine ns 48 | r. 0. mM. i. c. 2.01 .82 

Roslyn... coclitag 36 | 1 1.6. 1.90 .95 

Brety coi aori 2 37 (ir. 0. m. {0 1.92 . 88 
gh ET a Na 72 Y'r.:0. 1M. Tos 1.96 .97 
pati i Vn pir pa 74 |r. 0. m. i.e. 1.88 .87 
Page; Aes hol 84 | r. 0. Mm. ic. 1.84 1.02 

Sagal doled Sota iir.i0. ms f..c. 1.85 .88 
An, doled aad ins: 73 ro. m. fe. 1.92 .85 
Clarksburg. ....x..¢ 46 | r. 0. Mm. ocr 1.90 1.07 
Sos AO hess sri 78 il'r. 0. mm. i.e 1.93 1.13 
Monongah.....-....... 60 | 3 i-C. 1.92 . 87 
pda do. Leni i 720 8. 1. c. 1.95 .87 

  

  

          
a With 5 per cont pitch. 
b Over #-inch screen, with 18 per cent of Sack returned to it. 
c 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. 

  

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 | veld No. of coal tion of gravity. cubic foot. | by volume. age over 2-inch mesh. 
No. | -oreoal. | yesignation of test 

nat; At or near— (hours). (As shipped.| As used. liNsre | 

Real. Appar Dry. | ceived| Coke. | Cells. | 1. | 2. 3. 4. 
| b | (wet). ! 

| 

i bel 2 3 4 bY 6 8 9 10° | 11 12 13 14 15 16 17 

| 

| West Virginia— | 
Continued. 

48 6B (w)*.. Pitsburg... .o..h. Monongah. =. .o.....; 47 | s £.c. 1.87 0.80 | 49.72 | 85.27 | 43.00 | 57.00 | 94.00 | 90.50 | 86.50 | 83.00 
49 108 Cw. oulia doc... do. ea 25's i.c. 1.84 .73 | 45.34 | 82.75 | 40.00 | 60.00 | 95.00 | 91.50 | 88.00 | 84. 50 
60 w)s. s Bakerstown...... Bye! TH a 42 rv. 0. Mm. ic. 1.91 .93 | 57.95 | 89.76 | 49.00 | 51.00 | 96.50 | 93.50 | 90.50 | 88.00 
74 is TaN La Glen Alum... Glen Alum... ........ 2H RG RG TTI I 1.93 .98 | 60.73 | 91.29 | 51.00 | 49.00 | 93.00 | 85.00 | 78.00 | 73.00 
78 | i Er St IST dos. Jonni ous do. a 48 | r. 0.1m. ic. 1.87 .90 | 55.74 | 88.16 | 48.00 | 52.00 | 94.50 | 89.50 | 86.00 | 83.00 
79 | TR. cr a Sewell... ....... McDonald. ........0.. 49 | r. 0. m. I.c. 1.98 .86 | 53.45 | 89.00 | 43.00 | 57.00 | 96.50 | 95.50 | 92. 50 | 90. 50 
83 19% oh eel ele days corona] AO a 53 1 vr. 0. Mm. i.c. 1.94 .84 | 52.16 | 87.71 | 43.00 | 57.00 | 99.00 | 98.00 | 96.00 | 95.00 
80 DOF a de Keystone......... AGING. a 42 | r. 0. m. i.e 1.80 1.12 | 69.72 | 93.42 | 62.00 | 38.00 | 92.00 | 85.00 | 80.50 | 75.00 
84 2A) Corrs Ls a doo anes doi. ona i 500} r. 0. m. fac; 1.85 | + 1.02 | 63.44 | 91.52 | 55.00 45.00 | 97.50 | 89.50 | 85.00 | 81.50 
87 20 CWE a qos. canals ony A005 ch a SB TE a 1.90 1.01 | 62.87 | 92.16 | 53.00 | 47.00 | 94.50 ; 88.50 | 83.50 | 78.50 
92 20, a do. anime i AOS ian Sk 46». 0. m. fic. 1.92 1.081073 40+ 97.19: | 62:00: 3S 00 J. al osu] vn i 
82 QU a Peerless. ni Winifrede. ........... 52 | r.o0.m. Tec. 1. 86 .89 | 55.46 | 87.82 | 48.00 | 52.00 | 92.50 | 87.50 | 82.00 | 77.00 
91 A EAE RE SE do... Le dat AO 44 | 1. 0.Mm. f.c. 1.87 .87 | 53.91 | 86.98 | 47.00 | 53.00 | 94.50 | 90.50 | 85.50 | 81.00 

175 2 SINE Black Band...... Charleston........... 43 | 1 i.e. 1.90 .97 | 60.31 | 90.87 | 51.00 | 49.00 | 87.50 | 79.50 | 73.50 | 69.50 
Wyoming : | ; 

52 SWE. Oa (? Aladdin iva nl 27 r..0.m. UR tn SIE RR SH I SI LE We i Cn LR Se a 
} EA ERE NE SR Rock Springs. .... Rock; Springs. ....... 39 | r. 0. m. : £1 CRB aN SER Eee a ea EE a | Erafeianestiontenunfiesns 

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

  

Te 

172 

103 

  

  

  

    

  
  

                    

  

          

; Weight a Production (per cent). Chemical analysis of coal. Chemical analysis of coke. 

Tost Field No. of coal. gona ] of ol % Ep Sr ER 
2 © |(pounds). | ois- [Volatile ixe - ois- [Volatile | Fixed | ul- 0s- 

Coke. | Breeze.| Coke. | Breeze. Total. ture. | matter. carbon. Ash. phur. | ture. | matter. carbon. Ash. phur. [phorus 
: | | 

2 18 19 20 21 22. | 28 24 25 26 27 | 28 | 29 30 31 32 | 383 34 35 

Alabama: | | 
2B (W.) ! 1 10,530 |. 6,197 | 684 | 58.85 6.50 | 65.35 | 6.26 31.99 | 52.66 | ‘9.09 | 1.36 | 3.04 1.06 ( 82.15 | 13.75. 1.16. 0.070 
3 a ah 2 9,871 | 6,009 663 | 60.88 6.72. 67-604....... 34.12 | 56.18 0.70: 1.45 10... L090 S473 15.08 1 1.20. 25. 
3 f 1 12,180 | 7,802 489 | 64.06 4.01 | 68.07 | 2.77 28.99 | 53.14 | 15.10 262] 2.03 1.80 | 74.89 | 21.28 . 60 . 0057 
Sr el Ab 1 2 11,841 7,644 479 | 64.54 4.041 68.58]. .co.. 29.82 | 54.65 15.53 fie: ef wna 1.84 | 76.44 | 21.72 bo] NES Ee Se 

3 (w.) fi 1 11,660 | 7,072 258 | 60.65 2.21 | 62.86 | 6.36 30.54 | 53.10 | 10.00 ..62 .99 1.06 | 83.51 | 14.44 v5 0008 
eh 1 2 10,918 | 7,002 255 | 64.13 2.340 66.47 |....... 32.61 | 56.71 | 10.68 A EA 1.07 | 84.34 | 14.59 380 ea 

4 { 1 12,000 | 7,706 281 | 64.22 | T 2.34 | 66.56 | 4.17 30.37 | 54.50 i 10.96 | 1.18 .29 .84 | 83.21 | 15.56 | 1.08 0126 
gli de LER Es | 2 11,500 | 7,684 280 | 66.82 2. 44:0::60.26 1 0 cok © 31.60 [0 56.87] TEL 44 F093. ol «34. 83.450 15.71 1.08 |... ..c 

4 (w.) 1 12,000 | 6,809 239 | 56.74 1.99 | 58.73 | 7.28 30.46 | 58.38 3.88 | 1.00 .35 .42 | 92.99 6.24 87 . 008 
i 2 11,126 | 6,785 238 60. 98 2.4 63.424... ... 32.85 | 62.97 4.18] 4.08 xe. .42 | 93.32 6. 26 ren 

5 { 1 12,110 | 7,950 390 | 65.65 3.22 | 68.87 | 3.98 26.55 | 56.92 | 12.55 | 1.44 .59 .89 | 81.10 17. 42 1.16 . 0077 
RSE rm ee ne 2 11,628 | 7,903 388 | 67.97 S34 Ta Ll 20.650 50.280 Aam07 fk L50 Lo L905: SEBS 1752.0 LAT. sa, 

6 f i] 12,100 | 8,350 316 | 69.01 2.61 | 71.62 3.92% 25.30 | 64.50 6.021] v.59 . 46 .35 | 89.37 9.82 .59 . 0512 
ki I 2 11.703 ‘8,312 315 71.02 2.60 73.71 |.......1 206.161 66-00 FAG yee Ue hs 35 | 89.78 9.87 AAT Lar ae] 

6 (W.) | Li 20,880°0 7,800 221 65. 66 1.86 | 67.52] 6.73 24.84 | 63.57 4.86 | 59 .63 27:].:92.36 6.74 60 . 0377 
Sarah 1 2 11,080 | 7,751 220 | 69.95 1.99 nod LiL. 26.63 | 68.16 | 5.21 | 63 27 | 92.95 6.78 O00 to 

Arkansas: | | 
1B (w.) 1 10,000 | 5,832 574 | 58.32 5.74 | 64.06 | 10.96 16.66 | 66.51 5.87 | 1.01 | 2.89 3.67 | 85.23 8.21. 1.25 . 006 

ESE 2 8,904 | 5,663 557 | 63.60 6.26: 69-367 {....... 18.71 | 74.70 6.59 1 1013... 2 3.78 | 87.77 A LALA a LR 
1B (w.) 1 10,000 | 5,806-| 1,290 | 58.06 | 12.90 | 70.96 | 6.77 15.04 | 69.32 8.87 | "L147 1.31 2.441 34.58 1.011072 16 TAL 0135 

Ymesmse 2 9,323 “5.73001: 1,273 | 61.46] 13.6575. 10 4..... 0. 16.13 | 74.35 RE HE Ba 2.471 85.65 11.885" LIZ. ..... 
1B (w.) If 1 10,000 | 6,055 214 | 60.55 2.14 | 62.69 | 7.80 18.93 | 64.92 8.35 1.03 | 2.74 1.20.08. SLL 10.16 [ 1.02:0 on. 

ba 1 2 9,220 | 5,889 208 | 63.87 2.260 66.13... 20.53 | 70.41 0:00 Agll 1.330 88.23 10.44: 1.05... 0... 
1B (w.) { 1 10,000 | 5,976 391 | 59.76 3.91: 63.67 | 5.69 17.34 | 68.67 8.30 1.12 .18 2.03.11:87.26 [10,850 1.07]: ow 

ELT 2 9,431 5,965 390 | 63.25 4140 67.39. ah 18.39 | 72.81 8.80 LAO 2.03 | 87.42 10. 55 B07 foo ssi 
7B (W.) il 10,000 | 2,730 | 3,750 | 27.30 | 387.50 | 64.80 | 6.98 14.86 | 70.97 7.39:0 A078 .13 .53 | 89.72 9.62 | 1.70 0116 

pt 2 0,302: 2,726: | 3,745 | 20.31] 40.26 [© 69.57 |....... 15.98 | 76.29 773d 9b... .a3 | 89.84 TH ER Er 6 Sa CR 
7B (w.) 1 10,000 | 4,868 | 1,604 | 48.68 | 16.04 | 64.72 | 7.52 16.66 | 68.85 6.97 | 1.65 .67 .85 | 89.14 9.34 | 1.60 0082 

ad 2 9,248 4.835] 1,503 | 52.28 |. 17.23 |. 69.51 {....... 18.01 | 74.45 7.38. LIS |... .86 | 89.74 L217 Ha KORTE 
9 (w.) 1 10,0000 ei ows rd se a as 7.43 13-84 312. 65.55: 1 A348 vn aO60 [id ile ae Se el ie fe Sl Sle ee 

2 mana 2 0257.00 i hss ante sa ls le a 14.95 | 70.81 | 14.24 | R02 nd ian Lab dae Le ne sultan ots 
9. (Wl u 1 ET AS i BL an BR 6.30 14.74 | 65.01 | 13.95 a Ta Ee a Er He ee i el 
9 (w.) { 1 10,000 | 6,252 458 | 62.52 4.58 | 67.10 | 5.60 17.22 | 64.03 13.15 1.01 30 .81 | 81.48 17. 41 1.07 . 0329 
iiss on ly 2 9,440 | 6,233 457 | 60.03 4.84.10 70.87 [sn 18.24 | 67.83 13.93 07 fone 31.1 81.73 17:46:10 4.07 lo. vn, 

9 (W.) { 1 10,000 | 5,107 | 1,693 | 51.07 | 16.93 | 68.00 | 5.76 14.84 | 66.63 | 12.77 | 1.02 -33 «30: 83. 70-15-1741: 07 0293 
ey J 2 9,434 5.0000 1,687 | 5401) 17.90) 7i.otl . .. 15.75) 70.70) 13.55 | 08d 80: 1:83.98 | 15.294: 1.07 0   

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 80, 1907—Continued. 

  

119 
155 

7 

  

  

  

                                        

Weight Pin Production (per cent). Chemical analysis of coal. Chemical analysis of coke. 

Field No. of coal. Crd : of cel PR ee oa ok: AE 
* |(pounds). ois- [Volatile | Fixe | Sul- ois- Volatile | Fixe - 08- 

Coke. | Breeze} Coke, [Breeze Total. fife: matter, (dathiond Ath: | phur. | ture. | matter. |carbon. Ast. phur. phorus. 

ie 18 19 20 21 22 23 24 25 26 27 28 | 29 30 | 31 32 33 34 35 

| 
| Georgia : 

1 f 1 12,180 | 8,100 549 1 66.50 4.51 | 71.01 3.35 16.54 | 66.07 | 14.04 | 1.29 | 0.45 
ol Ls i 2 11,772 | 8,064 547 | 68.50 4.65 CHS AF 17.31 | 268.36] 14. 5301 CF. SF N00 

linois: 
7D f 1 8,000 | 3,907 452 | 48.84 5.65 | 54.49 | 10.88 35.27 | 38.44 15.41 | 4.53 | 2.26 

Fri ieie mney A 2 7,130 | 3,819 442 | 53.57 6200 59.77... 80.55 [148.13 {17.29 J 5.080 000: 
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 

Sf ln hele 25 8,755 | 5,146 257 | 58.78 2.04 | 6L72 00... 41.321 48.06: 10.62 | 406 |. 0.0. 
11 D (w.) ! 1 10,000 | 5,400 300 | 54.00 3.00 | 57.00 | 8.24 31.64 | 52.81 7-31 1191.55 1.19 

Sim sn ini 2 ,176 | 5,336 206 | 58.15 3:23 6.38 34.48 | 52.55 LR LTE RA 
13 (W.) 1h 10,000 | 4,600 718 | 46.00 7.18 | 53.18 | 11.44 30.95 | 50.16 7.45 1.25 | 4.60 

a 2 8,856 | 4,388 685 | 49.55 7-730 57.280... 34.95 | 56.64 1 IS 3 I er 
13 1 12,000 | 5,358 | 1,327 | 44.65 | 11.06 | 55.71 | 10.56 30.08 | 49.08} 10.28 | 1.7) 2.73 
Fe thf 2 10,733 | 5,202 1,201 1 48.561. 12.08 "|. 60.59 {....... 33.63 | 54.87 1-10.30 (1.0L... 

16 (w.) ! 1 10,000 | 5,579 910 | 55.79 9.10 | 64.89 | 9.79 30.35 | 51.79 07 1.09 | 2.14 
ERE ey 2 9,021 | 5,460 891 | 60.53 0:88: 70.41 [0 33.64 | 57.41 FATA I BERR 

20 (w.) 1 10,000 | 4,255 628 | 42.55 6.28 | 48.83 | 17.04 32.59 | 40.77 9.60 | 3.23 .57 
it Thr rane | 2 8,206 | 4,231 524 | 51.00 6. 32:40 67. 32 oh 30.28 | 49.354 11.57 43380 {.....,. 
20 (w.) i 10,000 | 4,659 398 | 46.59 3.98 | 50.57 | 14.36 34.61 | 42.63 8.40 | 3.23 .53 
id FAT Rm 2 8,562 | 4,634 396 | 54.11 4.61 | 58. 7240. Sail 40. 41 49.78 9.30 3. TT 
a NE alle Aa 1 12,000 |. 5. cotati a bows oe Salli 13.37 SI Wd BI el TA EE ss te 
2ulwy.. 1) Y1,6000 Strath de dl ois plete 17.45 30.01 | 44.74 7-800] dues] ss ; 
2B { 1 10,000 | 5,046 534 | 50.46 5.34 | 55.80 | 11.98 33.87 | 37.72; 16.43 | 4.74 .98 2h 72.18 1-20.12 4.6L fio 

SA gs 2 8,802 | 4,997 529 | 56.77 6.01 1:62.78 {....... 38.48 | 42.85 | 18.67 | 5.39 |....... Ao T2.80 4:26.38 4.1661: i... 
22 B (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: 80.761 16.90." 3:65 {.......: 

inne. 2 10,057 | 5,579 570 | 55.47 5.67.1 Glad a ton 40,74 4 47.07 1:12.00 1.4.82 0 3 1.61: 81.20: 17.00 | 3.687: 2 ois 
23 A (W.) { 1 10,000 | 4,211 347 | 42.11 3.47 | 45.58 | 13.74 36.47 | 41.01 8.78 | 3.57 .66 747] 83.45 15.05 | 23.00 for iui 

cS ede 2 8,626 | 4,183 345 | 48.49 4.00. [52.49 {diz 0 42.28 | 47.54 | 10.18 | 4.14 |....... ai 84.00 1 15.250 3.00 oh. 
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 1.14.1 82.66:15 15.24 D.87 lu Sous: 

at Sl 2 8,415 | 4,365 385 | 51.87 4.58. 50:45 7... 41.62 | 48.21 1" 10.17 | 3.89 ).....c.. 1.15] "83.46 | 15.30 | 2.6801. a... 
23 B (W.) { 1 14,000 | 6,443 601 46.02 4.29 | 50.31 | 15.93 35.88 | 40.16 8.03 | 3.25| 1.36 1.191 82.83: 14.621 2.844. lu. 

AY 2 11,770 | 6,355 593 | 53.99 5.044 50.03}... .... 42,68 | 47.77 9.55 | 8.87 {iio 1.211 483.971 14.821 12.88 ho. = Sil 
24 A LT 1 10,000}. sons Lites salir son on ates ate 13.28 20.931 39.03: | 17.76 |= 4.05. oo... oa ns bo SET Lee fs 
244A (WD)... 1} ye 110 eel fe PUNT PR pl NRE RE SE I ee 15.18 32.13 | 43.46 te BGA rd Mol MH EG pf Du Gr st TRE TEI od Sian ly 
24 B (W.) { 1 11,830 | 4,710 | 1,350 | 39.81 | 11.41 | 51.22 | 8.93 | 35.22 | 46.29 9.56 | 3.41] 5.62 1.64 709.0 [1 13. 780 2.097 [100 La 

hE 2 10,773 | 4,445 1 1,274! 41.26 | 11.83 | 53.09 |....... [i 88.67 |80.854 10.80 3.74. [0 o 1.741 83.71 .i 14.55 3.15. |.5. 20.0% 
2B A 1 10,0000 nha Nb ubd st bss ome i fe cls eas 12.96.5188 011+ 50.60. 14.431 4. 00 Tid ih eof Jnl Sans Bessie Sele nh aan 
25 (W.) { 1 11,830 | 5,355 710 | 45.27 6.00 | 51.27 | 13.40 | 33.83 | 43.66 9.11 1.2.99 | 2.71 4.67 [177.600 14.93 2. 30. ntl 

FEreseEer 2 10,245 | 5,210 691 | 50.85 6.74 0 B7. 500. oo. 030.060 30042 10 10.52 3.4510. 4.801 179.854 .15.35 ,-2.38 hoo, 
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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 9.88 2.75.(-5.27 3-35: 75.98 | 15.4001 :2:80 1... .. 
ESTELLE 2 9,966 | 5542 | 1,184 | 55.61 | 11.88 | 67.49 |....... 39.45 | 48.96 | 11.59 | 3.22 |... 0. 2.540 50.20 16.26] 2.95 1 10 

144 27 (W.) { 1 11,550 | 5,067 405 | 43.87 3.51 | 47,38 | 16.39 34.26 | 41.57 7.78 | 3.22] 3.51 1.851 S14 3.800 340M 
s)ozeveenen 2 9,657 | 4,889 201 | ‘50.63 405] 346s|.. ... 0.98] 49.720 9.30| 2.851... 160 | stay | 1a! 3m TL 

166 28 C (w.) { 1 12,600 | 6,350 661 | 50.40 5.25 | 55.65 | 9.37 30.38 | 53.36 6.801 1.09 | 2.82 60 | 86.12 | 10.46 .98 .0075 
4) 2 varess 21 Nam 61m 622 | 50.04] 5.62) 50.66 ]....... al Bs] Tel 10. 6 Sel 10.760 1.01). 

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 00,1 84,02 | 13. 768]. 57 ons, 
BJerniase 2| 10,133 | 4914 679 | 48.50 | 6.70 | 55.20 |....... W306 BFL ow an ol S523 18% | 2m 

170 29 A (W.) { 1 11,680 | 4,950 338 | 42.38 2.89 | 45.27 | 18.39 32.87 | 41.53 7.21 | 3.06 | 2.78 74.83.35 13.43 | 2.49 1 ou. 
bJaunvrse 2 9,532 | 4,812 20 | 048] 345 303). 77. 0.980 s0.307 833 375..0.. Ww samme sees 

190 34 B (w.) { 1 12,980 | 6,523 316 | 50.25 2.43 | 52.68 | 9.91 33.33 | 50.65 6.11 11.75 .19 35 87.91 | 11.55 | 1.48 | .0205 
o Ss 2| 11,694 | 6,511 315| 55.68 | 2.60 | 58.37 |....... 700, Weal aml Trl. i. Blossos] WE] 1-0 
ndiana | | 14 SOW.) 1 10,000): oo ht ol LS 13.53 34.83 | 43.10 EL ER el Jig aa HI 

6 4 1 10,000 | 5,010 536 | 50.10 5.36 | 85. 46 | 14.30 20.48 | 40.96 | 15.26 | 2.60 | 6.31 1.60: 68.35 |" 28.74 12.80 f. ... \.% 
EERE PEE 2 8,570 | 4,694 502 | 34.77.( 5.36] 60.63 0.......0 34.400 47.79 97.90 S03 fol blll 79.05 og. 34 foie. 

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 [-ommeene 
£) reas sone 2 mar) sis! ap] e1os| zoel esiel ll. MIL sl ool 2a9T. 5 sem] ages Berl TT 

8 5 (W.) 1 hi 5,340 232 | 53.40 2.32 | 55.72 | 10.74 36.71 { 41.95 | 10.60 | 4.61 76 Hd S120 | AT A A DY 
than onan 2 “sea wotn) 0 marl Zaml elesl. a1 gel wel sel... nse | Taal gedls T7 

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 0581.00. 16.62 | 3.16" |........ 
Fpresezeaes 2 gi] 5am wrist sel ery). 41.97 | 46.63 | 11.40 | 410... ... SURE TR REE Ni 

13 7A (W.) 1 12,240 | 6,993 640 | 57.13 5.23 | 62.36 | 10.33 38.35 | 42.93 8.301 8:32:1-1.13 2.35 | 83.28. 13.29 [ 2.69 |........ 
press 2 ve] aoe] Eyl eel 7rl wel. Cf ow] gal om ZH. RN Mw Balt eal ll 

16 9A { if 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 1 18:45 [3-41 {cok 
REET PR 2| 10,524 | 6,977 4511.66.30 7 4.20 1570.80 1... ...| 39.86 | 47.46] 12.65 | 3.80 |... Jf. 2.021 79.36] US. 60 { S44... 

17 9B { 1 12,000 | 7,006 464 | 58.38 3.87 62.25] 12.51 35.65 | 40.48 | 11.36 | 3.26 .68 2:85 1178.44 | “18.08 13.50 1. isu eee 2 10,499 | 6,958 ew] eo well ws] dal wes AE. dt el mel wn] Fell 
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 O7 | $4.60 | 13.524. 2.244... 

Ane 2 10,303 | 6,852 438 | 66.50 4.25 | 70.75 |.......] 42.74 | 47.64 9:62 |: 3:04 1-0 00 08:1 85.38 | 13.64] 2.26 1........ 
51 11D 1 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 .0424 

seems 2| 10,572 | 6,498 4530 olde 4280 65.7400 00 36.89 53.28] 9.83 17a. 1.601: 85.417 ,12.90 | 1:36 1........ 
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 75.951 22.55 | 3.84 |........ 

seems 2 8,823 | 5,212 460 | 50.07 | 5.21 | 64.28 |.......| 38.29] 4533 | 16.38 | 4.90 |....... 63 | 76.62 | 22.75 | 3.87 |........ 
109 12 (w.) { 1h 10,000 | 5,304 255 | 53.04 2.55 | 55.59 | 13.79 35.43 | 42.75 8.03 | 3.22 .60 1.151 84.32} 13.931 2.86 }........ 

2)ainaniesy 2 8,621 | 5,272 x3 elis Bos| eronl. "CL d.10| 05] 931 37... 1.16] sass Taol| 2881. 0 
110 12 (w.) { 1 12,000 | 6,355 296 | “52.96 2.47 ' 55.43 | 12.82 37.25 | 41.52 8.41 | 3.33 42 1.08: 84.37.10 14.08 |< 2.891. .: 

esminuns 2| 10,462 | 6,328 | 205| 60.49| 2.82 | 63.31 |....... 2.73 7.63) o6a| 38l... 1.03 sa7al yea] sal. li 
163 17 (w.) { 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 | “81.49 (16.26 | 3.39. ... 

2)rveurnnas 2| 10,776 | 7,081 wri earl 803 ead]. 20.56] ost wel af. 7. 6s 27] wil al 
158 ISA (wa)... 1 001 cet Sa oar re boi sd 15.09 31.06 | 46.42 VA oS) A re Be CR ES ple a an Bi 
168 18 A(w.y. 0. i 02,7400. 0 2c a Epa SI 13.97 30.97 | 48.07 0.00. | 1.49 dros ona saan] caso a le Se 

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 | 3.45 cena. 2 9.142 | 5,388 338 | 53.04) 3.710 e265. ol. 3370 0.93] 16.660] 3.804....... 64 | 75.84 | 23.52 | 3.49 
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 | 2.49 

$Fensssnnres 2( 10,525 | 6,401 207 60s oi 63ed|. ses me] 11763] Bend. lT. 56 | 83.27 | 16.17 | 2.50 
Kentucky: 

7% 1B 1 12,000 | 8,026 257 | 66.88 2.14 | 69.02 | 3.55 35.49 | 55.88 5.08 1: 1.17 93 1.25 | 91.40 6.42 | 1.05 Cerra. al 11,514! 7951 2351 68.70. 2.201 70.00 .......0- 36.70 7.04 fl 507 ( Lord... bc 1.96] 02.98 | 6.48] 1.00             
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Details of coking tests of coals, January 1, 1905, to June 30, 1907—Continued. 
  

  

  

  

  

  

  
| Ohio: 

  
        

  

                  

  

  

          
  

’ : SL Production (per cent). Chemical analysis of coal. Chemical analysis of coke. 
; Condi Weight bp . . 

Field No. of coal. on ( of oe Hed ¥ RA oR EER ip ens 
pounds). ois- [Volatile ixe ul- ois- | Volatile [ ‘Fixe ul- hos- 

Coke. | Breeze. Coke. | Breeze. Total. ture. | matter. | carbon, SP: phur. | ture. | matter. carbon. ss phur. phorus. 

2 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 | 33 34 35 

Kentucky—Cont’d. ; ; | 
16 C f 1 12,000 | 7,319 355 | 60.99 2.96 | 63.95 5.64 | 32.41] 52.77 9184 1.91 7:1.32 1.53 | 84.68 | 12.47 | 0.96 | 0.0435 
eal i 2 11,323 | 7,222 350 | 63.78 3:09 66.87 |... .... 34.835 | 55.92 9.73 | cA AB Hs sole 1.55 | 85.81 12. 64 SL PA PEE 

5 1 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 .41 .0115 
HEE mmrtane sae 2 11,440 | 7,969 255 | 69.66 2.23 71.8005. oC | 2037.06: 50. 06 3.88 nl] ey 1.21 | 93.54 5.25 AAT 

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 | 01.93 3.99 .40 . 0021 
ET Tne sme ates 2 11,375 | 6,589 571 | 57.93 5.02 62.95 .......] 38.84 58.68 2.48 7 MEER 1.31 | 94.59 4.10 OL i ECE BEE 

6 { 1 12,000 | 6,659 447 | 55.49 3-73 59.22| 5:42 1 36.827 55.30 2. 46 .48 | 1.64 1.69 | 92.26 4.41 .37 . 0033 
EE ee Br 2 11,350 | 6,550 440 | 57.71 3.85 eL30l .. 0. 33.93 | 58.47 2. 60 EE Ie TR 1.72 | 93.80 4. 48 IR Led 

7 ! 1 5 6, 865 342 | 57.21 2.85 | 60.06 | 8.82 35.03 | 46.78 9.37 | 3.56 -23 2.16 | 82.097 14.641. 3061... ..... 
PEATE AS 2 10,942 | 6,849 341 | 62.59 SIZ C65. Tf. 38.421 51.30] 10.28 3.90 {....... 2.17 | 83.16 Ee a Bae 

3 ! 1 12,450 | 7,200 371 | 57.83 2.98 | 60.81 | 4.97 30.87 | 56.66 7-50 11.23 .50 | .65 | 87.96 | 10.89 § 
ER LE 2 11,831 | 7,164 369 | 60.55 3-12 | 63.67 |.......F 32.49] 50.62 7.8001 4.20. 4 65 | 88.40 | 10.95 

8 1 12,840 | 7,845 361 | 61.10 2.81 | 63.91 | 5.49 30.36 | 55.49 8.66 | 1.27 . 47 | 50 |. 86.10 | 12.93 
Ee he a { 2 12,1385 | 7,808 359 | 64.34 2.06 1167.30 [0-5 if 32.021 58.72 036. 4.34 en .50 | 86.51 | 12.99 

9A (Ww) i 12,190 | 6,360 309 | 52.17 2.54 | 54.71] 9.12 35.42 | 47.88 7.58 | 2.58 | 1.01 .69 | 86.46 | 11.84 
= Art b 2 11,078 | 6,296 306 | 56.83 2.76 1.59.50 |. ..... 30.97 | 52.68 8.351 2.840]... .70 | 87.34 | 11.96 

Maryland: 
a RS 1 p 000 {0 ves lo saat nasi i nada boosie 2.24 13.77 | “71.044 12.05 | 1.30.1 Cl. ROE Ca Eg Tr an 
LOwaY Joe 1 82,0000. vows du Cosdealioian all Seren 5.37 14.23 | 70.54 0.86 1.044... eb ES IE IE EI 
1(w.) { 1 8,000 | 4,650 565 | 58.13 7.06 (1 63.19] 4.35 17.81 | 68.86 8.98 | 1.09 .27 | +38 | 87.47 11.38 .95 . 0278 

AN Sat 2 7,652 | 4,616 561 | 60.32 7-33] 67-65:....... 18.62 | 71.99 9.39 | bad lois «38:4 ST. | 11.41 PROB Th eniee 
Missouri: 

Be | i 10,000 | 4,903 299 | 49.03 2.99 | 52.02 |'13.68 34.82 | 42.26 9.24 | 3.60 | 1.12 | 431 82.64 45.51 1 5.40: LL. ns 
W)eoonenones 2 8,632 | 4,848 296 | 56.16 3.43.1 5050 nec 40.34: 1 48.96 | 10.70 1" 4.07 |. =... | 74 | 83.58 15.68 (- 3:44 ...... 

New Mexico: | | 
3B { 1 12,120 | 7,655 410 | 63.16 3.38 | 66.54 | 3.68 33.06 | 48.94 | 14.32 .78 76 | .67 | 78.14 | 20.43 l 0000 
A { 2 11,674 | 7,597 407 | 65.08 3-497] 68.157 (Li 34.32 | 50.81 14.81 SET RR .67 (8.74 | 20.59 WTA en ERR Ts 

3B (W.) i 11,770 | 7,233 360 | 61.77 3.07 | 64.84 | 5.74 33.02 | 48.99 | 1225 72 .88 1.51 | 80.42 | 17.19 . 65 . 0042 
Fatt 2 11,038 | 7,169 357 | 64.95 3-23 | 68.38 1... .. 35.03 | 51.97 13 00 ST TEEN 1.52 | 81.14 | 17.34 ST Mh 

3B,4B,5 (Ww) ! 1 12,000 | 7,596 328 | 63.30 2.73 | 6603 5.13 33.88 | 50.06 | 10.93 . 69 . 69 1.48 | 82.18 | 15.65 .63 . 0348 
A tr 2 11,384 | 7,544 326 | 66.27 2:86 (60.030. a 39-70 52.77 f 11.52 TB al 1.49 | 82.75 | 15.76 TAN 

4B ; 1] 11,790 ( 7,610 362 | 64.55 3.07 | 67.62 | 3.69 34.62 | 47.83 | 13.86 66] 1.10 .94 | 78.48 | 19.48 . 58 .1004 
EFS mae | 2 11.355: 1" 7,526 358 | 66.28 2.15: 69.43 hoo Lol: 035.951 49.66 | 14.39 00. oo .95| 79.35 | 19.70 ALL de 

4B (w.) | f 1 11,430 | 6,986 307 | 61.12 2.69 | 63.81 | 5.52 35.29 | 49.87 9.32 -67 11.39 .85 | 83.66 | 14.10 . 60 . 0946 
i \ 2 10,799 | 6,889 303 | 63.79 2.80] 66:59... 37.35 | 52.78 9.87 A ERE .86 | 84.84 | 14.30 BL ao 

5 1 11,810 | 7,500 320 | 63.51 2.71 | 66.22 | "3.05 31.96 | 49.71 | 15.28 -40 1.04 1.441 76.93 | 20.59 86 . 0003 
Seas ira 2 11,450 | 7,422 317 | 64.82 207 60.59 {.......]. 32.97 51.27 | 15.76 SS ln 1.46 | 77.74 | 20.80 wSTcle nio 

5 { 1 11,770 | 7,650 280 | 65.00 2.38 | 67.38 23 32.25 51.79. 11.73 .89 .99 .84 | 81.38 | 16.79 .76 . 0001 
I 2 11,272 | 7,574 2771 67.19 2.461 69.65 1. ..... 33.671 54.08' 12.25 «9B Li ata .85 1 82.19! 16.96 EAR RI 
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Ohio I ; 

1 (w.) { 1 10,000 | 5,708 589 | 57.08 5.80 | 62.97 | 8.67 38.81 | 44.02 | 8.50 | 3.70 1.30 1.95 | 82.981 13.77 | 3.30 0166 
ATTEN 2 9,133 | 5,634 581 | 61.69 6.:300(~ 68.054... 42.49 | 48.20 0.304050: 1.98 | 84.07 13.951 3.344... .. 5 

2 (w.) { 1} 10,000 | 4,980 690 | 49.80 6.90 | 56.70 | 10.38 37.30 | 45.04 7.28 | 3.07 | 3.55 2.27 | 82.52 LV66 2.840 
TA 2 , 96 , 80. 666 | 53.59 7-43 61.02: 41.62 | 50.26 SZ) 3480 LL gap es 560 12.00 2941 St 
CH 1 San i i 12.68 | 32.55 47.98) 6.79) 124 Pessina a 
4 3 { 1 10,000 | 6,770 332 | 67.70 3.32 71.02] 3.86 37.00 | 49.38 9.67 | 3.60 | 5.33 1.28) 79.79 | 13.60 | 2.87 |........ 
Pa 2 9,614 | 6,397 314 | 66.54 B27. 69.8 lol 38088 51.300 10.068 3:74... 1.354 84.2000 14.360 3.03... .... 

5 1 6,383 358 | 63.83 3.58 | 67.41 | 4.49 34.57 | 52.85 8.09 | 1.77 87 98 786.15 | 12.00 | 1.64 0087 
SES ere a 2 9, 551 , 327 355 | 66.24 3.72 60.960. . | 36.20" 55.33 Sed7 0 1.88 001: 86:90 | 12.90 1.650... 

6 ! 1 12,000 | 7,200 370 | 60.00 3.08 | 63.08 | 5.26 37.36 + 47.53 9.85 | 3.49 7A 1.2600 83.71 0 14.26. 2.96|........ 
SRT rea 2 11,369 | 7,145 367 | 62.85 B20) 66.08: ..0 30.430 50,171 10. 405 "3.68. ...... L270 34.360 14.37 2.98........ 

6 (w.) { 1 12,000 | 7,166 369 | 59.72 3.08| 62.80 5.53 36.95 | 50.96 6.56 | 2.96 42 1.201 88.351 10.03 | 2.5] . 0045 
i Se 1 2 11,336 | 7,136 367 | 62.94 3.241066. 181... 39.11 | 53.95 6.041 3.13 lc... T2000 88720 10:07 2.520 1. 

7 { 1 12,000 | 7,117 374 | 59.31 3.12 | 62.43 | 5.77 35.43 | 49.82 8.98 | 2.88 75 98 | 85.33 | 12:04 2.320. ot 
A 2 11,308 | 7,064 371 | 62.47 3.28 | 63.75. |...-..: 37.60 | 52.87 9.530 3.00 1... .. 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 57 .58 | 88.08 9.7741 1.90 

TS 2 11,116 | 6,859 301 | 61.70 2-700) ed A oC 39.25 | 53.68 EER nl Ba 1.59 | 88. 58 9.8 | 1.91 
8 f 1 12,000 | 6,526 454 | 54.38 3.78 | 58.16 | 8.43 37.25 | 44.56 9.76 | 2.90 . 66 .03 | 82.81 | 15.60 | 2.59 |. 
SHR ey 1 2 10,988 | 6,483 451 | 59.00 4.90: 68.10: 0 40,68 43.66 10.66 3-174......: .94| 83.36 15.70 | 2.61 

8 (w.) | 1 12,000 | 6,281 433 | 52.34 3.61 | 55.95 | 11.43 37.90 | 44.64 6.03 | 2.10 2.46 1.76 | 86.05 rth ie 
Spa i 2 10,628 | 6,126 422 | 57.64 8.97. BLO... 42.80 | 50.40 0.801 2.37]. :.... 1.80 | 88.22 0:08 LOFT 

9A { 1 12,000 | 6,596 452 | 54.97 3.77 58.74 5.5% 39.80 | 46.44 8.181 3.63 1.30 1.08 | 84.43 | 12.69 | 3.06 |.....-.: 
Sn 2 11,330 | 6,477 444 | 57.17 3.021 61.00 .......] 42.15} 49.19 8-66: 3.80... 1.1011 .85.03 | 12.92: 3.12.4... oC 

9B { 1 12,000 | 6,647 595 | 55.39 4.96 | 60.35 | 9.03 33.56 | 41.10 | 16.31 | 3.40 .70 1.3570 72.634 19.32 [::. 2.04 |... J. 
Emr 2 10,916 | 6,600 591 | 60.46 5.4101. 65.87.50 colt 86:80: CABUISH 17.98 3.74)... 1.36: 79.18 19:40] 2.06]. ..... 1. 

9B (W.) J 1 12,000 | 6,300 441 | 52.50 3.68 | 56.18 | 9.73 37.27 | 46.02 6.98 | 2.84 . 68 80086508 150 2A oll 
Na A 2 10,832 | 6,257 438 | 57.76 4.041 61.80... .. 41.29 | 50.98 7738.05... 89 37.530. 11.58 2:42. .....0. 

12 (w.) { 1 9,270 | 5,190 223 | 55.99 2.41 | 58.40 | 6.19 30.04 | 48.36 6.41 | 3.63 73 S10] 87.000 0.80308. 000 
SATE nee 2 8,696 | 5,152 221 | 59.25 2.54: 61.7900. .... 41.62 | 51.55 G88 BURT dh 5115.88.61" 10.88 3.10: |... 

| Pennsylvania ; | 
5 { 1 12,000 | 7,433 319 | 61.94 2.66 | 64.60 | 2.44 34.28 | 56.76 6. 52 97 49 90 | 88.03 | 10.58 79 0123 
rer 2 11,707 | 7,397 317 | 63.18 2.71] 65.89 (.......] 35.14 58.18 6.68 1X 91 | 88.46 10.63 FE EERE La 

5 (w.) f 1 13,000 | 8, 598 242 | 66.14 1.86 | 68.00 | 4.73 34.29 | 56.27 4.71 .94 23 1.19 | 91.63 | 6.95 81 0053 
pri Sop 1 2 12,385/| 8 578 241 | 69.26 § Lh Br vt FR 35.99 | 59.07 4.94 11 REE Cain 1.19 | 91.84 6.97 Shao 

6 { 1 10,000 | 7,330 315 | 73.30 3.15 | 76.45 | 3.22 31.32 51.87. 13.39% 2.10 34 7140 82.311 16.64 | 1.50 0241 
Eb ge 2 9,678 | 7,305 314 | 75.48 8.24 1. 78.72 ......0 32.57 753:60 | 13.830 + 2.97. J... 711.892.5094 16.70: 1.60 1......%. 

6 (w.) ! 1 10,000 | 6,905 246 | 69.05 2.46 | 71.51 | 6.58 33.00 | 52.96 7.46 | 1.46 24 66 | 88.61 10.49 1.21 . 0162 
EEC 2 9, 6, 888 245 | 73.73 2.62 76.35 |....... 35.32 | 56.69 7-99: 1.56 LL. 66: 88.821 10.52} 1.21.10. ..... 

6 ! 1 12,000 | 8,646 295 | 72.05 2.46 | 74.51 | 3.64 82.00 | (51.03 vi 13.32 1.93 |". 43 1.62 | 81.20 | 116.76 | 1.70 . 0229 
Ea 2) 11,563 | 8,604 204 | 74.41 2.540 76.950... ....00 033.22} 52.96 | 13.32 2.00 -..... 1.630 81. 50M «16.78 LI o a 

6 (W.) 1 13,000 | 8,927 373 | 68.67 2.87 | 71.54 | 4.21 33.40 | 55.21 7.18 1.51 .89 2.26 | .86.77 | 10.08 | 1.24 . 0153 
ret a 2 12,453 | 8,848 310 | 71.05 2.00 1: 74020. 34.87 | 57.64 T2405 Lisson. 2.25 1.87.55 10.47 1.250...) 

6 1} 12,000 | 8,743 364 | 72.86 3-03 75.39 2.53 32.00 | 53.2100 12.17 |° 1.78 .27 1.26 (-82.66° 15.81 1.52 . 0187 
crane il 2 11,696 | 8,719 363 | 74.55 S40: 0 TTB. ooo. 32.92. BA 50 12.40: 1.8] flo 1.27 | 82.881 15.85 1.52 -....... 

i ! 1 12,000 | 8,750 325 | 72.92 271 | 75.63 3.75 21.89 | 62.04; 12.32| 2.33 . 46 1.16 | 82.39 | 15.99 | 1.87 . 0366 
fa 0 2 11,550 | 8,698 323]. 75.31 2-80. [TRAV 22.74 | 64.46 | 12.80 | 2.42 {....... 1.370 82.77 & 16.00) 1.88. 
7 (w.) 1 12,000 | 8,400 509 | 70.00 4.24 | 74.24] 3.98 23.32.1 60.75 | 11.95 1.64 43 1.84 | 83.40 | 14.33 1.42 . 0369 

el ay 2 11,522 | 8,364 507 | 72.59 4540/0 76.99 |. ...... 24.29. 63.27 i" 12.44 “1.70. ....- 1.85 S276 Ad BO: dif. 
3 { 1 10,000 | 5,223 | 1,600 | 52.23 | 16.00 | 68.23 | 3.32 15.56 | 74.29 6.831 1.12 .91 2.16 | 88.99 | 7.94 .91 . 0049 
Tm RT 2 9,668 | 5,175! 1,585 53.531 16.39! 69.921.......1 16.09] 76.85 7.08) 1.460. .cc. 2             5h Ry Boe el 
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Details of coking tests of coals, January 1, 1905, to June 30, 1907—Continued. 
2 
  

  

  

  

    

  

                                      

Production J : : . 8 5 
| Weight (pounds). Production (percent). Chemical analysis of coal. Chemical analysis of coke. 

$5) PaSecoreen, [Ti ts Mois- [Volatile | Fixed Sul- | Mois- [Volatile | Fixed Sul- | Ph i * ounds). $ ois- [Volatile ixe - ois- [Volatile ixe ul- 0S= 

3 Coke. | Breeze. Coke. | Breeze. Total. ture. matter. carbon. Ash. phur. | ture. | matter. carbon. Ash. phur. phorus. 

; | 
1 2 18 19 20 21 22 23 2 | 25 | 26 27 28 | 29 30 31 32 33 | 3¢ | 35 

Pennsylvania—Con. 
37 yo rR A RnR SURE te er 320 | 10.18) @.44] IL12| 190 | olin AC IR 
39 eR CRIED RR a i ind : : : i BIG LR i er MR 

1 70.00 | 10.01 | 80.01 | 4.55| 17.59 | 68.80 | 9.06 | 1.39 | 0.54| i.2i| "86.84 | ii 4i’| "i.067| "0.0101 
2 9 (W)......... i. 2 72.94 | 10.44 | 83.38 |... 56) mel ow 16..." In| wal nal del... 
% 1 66.25 | 6.19 | 72.44 | 72607 17.92 60.36 | 10.12 | 1.80 | .72 61 | 86.02 | 12.65| L153 | [0070 

Doi senezgiosre 2 e.m( 630 Bal. =% nol wel vel". 2 s68t Bal tal. 
1 61.67 | 2.83 | 64.50 | '2'56°| 3480. 5.81 | 58 | 1.25.30] 1.14] 90.40| 8.07 | 1.00 | .0081 

#7 12 de rasiertns. { 2 63.04 | 2.90 | 65.94 |... PATIL mar] heel Tamil. vis weirs! sl Tel. lL 
1 60.35| 2.23 | N.8 [2 4| 58) 628) 13778] vial sees| sam vos| Ceesi 

2 Lr { 2 ie] asl arg + ERE RR Ee 1 mon] sRd0 lanl. 
1 67.28 | 2.86 | 60.74 72°20 3318| 46 | 9.16 | 1.36 | IE 97 | 85.02| 13.49| 1.19 | 0307 

150 We. oreetiens { 2 5.8 250] wel = 33.03| 56.71] 93 | 130... 7. 9S sel Balin 
8 1 65.98 | 2.39! 68.37 72:46! 31.28) 36.70! 0.56 | 2.03 | .69 29! 86.20 | 12.73 | 1.66 | .0182 
BLL ie 3nd { 2 Gs] al eheal TT, 32.07 | 58.13| 9.80 | 208 ....... 0] mn vel vel. 

ol By 1 66.72 | 2.12 | es.84 74507 31.35| vee | 6.9 | Law| JE] 12w| :i3| 0or| L1| loos 
162 12(W.)..-...... { 2! 10s04| Slo58| 256) 69.50 | 22 | Tm |... 0.85 enas| emi val. 120 sm] aie TRL 
= ma] ! 1 750 | 5779 202| se2r| 2.60) 61.96 | 719| 17.86 | 60.57 | 538| 163| U5 32) 0110 | 8.02) Lb I0064 

| 2 90 S747 Ml Gal RSS| 66H | 19.2¢| 7496| ss 176]... 2 one) 80) Lar 
+h rein | Ll 12460 g18 382) 6330 2.60) 68.02 "AH 1856 7063) 628] 185 UH BB 86s Lod 

| 22} 2| Wwe] oss] 330| es06| 278] 7ost{ WL mel est Teel BND ATL 
al ghee | ! 1| 12,200 | 7.923] 356 | 6494| 2.92| 67.86 | 44i°| 28.83 | 5.86 | 800| 139| 23 3 | S435) 148 | 187) 

[i 3 Weetonintyners | a Wee! ow] 3m] e770) Foal wm >> 30.061 GW Bal TB. 3 | S474) 1400) 13T| 
wl wey { 1] 15,020 | 7,523 | 307 €311| 2.38 | 65.60 (61307 2s24) sz | s24| 119] 5 | ST.06| 1119 | 1.000582 

seeas Wo 2) ies! 7s0| 306! eri6| 274! evel 77! stil eel 5% vm T. | 82 | 2 LOL 
Ye en Li | ! 1| 12110 T.800| 315 | 6441) 2.60 67ol 730i 30.66 sr1T| 9.16 L16| Ia 19 88.06) 151 9% 

sr wreazaseauy] 3 Win om dul] Te ell Foal mal del tnl ll 10) 88.27 | Ia) 1051 | wen 1 THI PR BSE RI SR OR RLS Bie BBE EE 
1 13,070 | $129 420 62.20| 3.21 6541 (391° 16.35 6830] 11.44] 278 I30° 98 | 84.95 | 14.47 | 2.31 | 0092 

179 20; recaeencinoo ! 2 1sw| sws| a9) ef 33 ers) 707i al el Bl mm laden Em 
3 Tul ! 1| IL760| 7,350 520 62.30] 4.30 67.00 6:30 17.04| eo5s| T.08| L3a| A 58 80.85 | 9.06 LIL | 008 

“rrenenss | Lomo Tas| 26) e8ar| am mul.) Wl 7am! 7m) ns. 0.311 oll LI 
151 Le { 1 15140 | 10/200 | 401) 67.37| 265| 70.02 | 537| 28.33 | smor| sm | si 12) 824) 10.0) 8 

- 2| 143 |10126| 2:08] Wes| Z| Wma | ll. 20.04 | 6L3T| 860 od). . 12| S87 LOL 8 
57 5 1| 14360 | 0082 | 326 | 60.51 | 2.27 | 7.78 | 557 ror | s7sl| 860 8 6 : 

memeanieeaens 2 Inks obp| el mpl Zw mal. mel ernie] gw sil... 66] sat) won| ‘Sl i 
1 a” ! 1| 1240 | S45 | 319) 62.63) 236 7049 405 292% 0 .e3| 8 21 | 88.22 | 10.75 | .81| I0099 

seereseaseaens 2] Wow! Sass! =m] wim! Bes! mal.) Ww ete ssl Hw 21! 88.05! 10.841 sa]... . 
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11,940 | 7,963 368 | 66.69 3.08 | 69.77 | 4.28 29.92 | 58.22 7.58 .91 33 .15 | 88.54 
11,429 | 7,937 367 | 69.45 320 T2061. .,... 31.26 | 60.82 7.92 I, .15 | 88.83 
11,500 | 7,733 339 { 67.24 2.95 | 70.19 | 3.58 28.86 | 60.13 7.43 .91 29 .69 | 88.54 
11,0884 7,711 338 | 69.54 3.05] 72.59 |......- 39.93 | 62.36 7.7% 94) es 69 | 88.80 

12,000 | 7,720 347 | 64.33 2.89 | 67.22 | 3.71 32.81 | 51.60 | 11.79 |- 1.58 37 .73 | 83.00 
11,555 | 7,691 346 | 66.56 2.09: 1168.55: 1... 34.07 | 53.68 | 12.25] 1.64 |....... 73 | 83.31 
11,900 | 7,270 273 | 61.09 2.29 | 63.38 | 4.86 35.06 | 54.72 5.36 | 1.17 93 77, 30.61 
11,322 | 7,202 270 | 63.61 2-98 65.90 |....... 36.85 | 57.52 5.08 123 78.| 90.45 
12,000 | 7,213 343 | 60.11 2.86 | 62.97 | 3.56 36.53 | 55.32 4.59 95 | 1.13 64 | 91.00 
11,573 | 7,131 339 | 61.62 2.03 | 64.55 |. cL. 37.88 | 57.36 4.76 09:0 ee 65 | 92.04 
11,280 | 7,136 394 | 63.26 3.499 | 66.75 | 4.32 33 90 | 55.56 6.22 | 1.05 67 81 | 87.44 
10,793 | 7,088 391 | 65.67 3.621 169.29 1... 35.43 | 58.07 6. 50 J LL ESO 81 | 88.03 
12,000 | 7,471 313 | 62.26 2.61 | 64.87 | 3.82 33.17 | 53.17 9. 84 89 54 1.56 | 84.27 
11,542 | .7,431 311 | 64.38 2.00. 167.07 |... 34.49 | 55.28 | 10.23 OB 0: aie 1.57 | 84.73 
11,270 | 7,500 266 | 66.55 2.36 | 68.91 | 3.82 33.17 | 53.17 9.84 89 | 1.43 .28 | 86.73 
10,839 | 7,393 262 | 68.21 2.42.0 70.63. .:.0.. 34.49 | 55.28 | 10.23 OB sae 28 | 87.98 
11,570 | 6,807 264 | 58.83 2.20 ( 61.03 | 5.53 35.06 | 53.28 6.13 | 2.44 56 42 | 90.46 
10,930 | 6,769 253 | 61.93 2.32 64.25 1....... 37.11 | 56.40 6,49: |< 2 BF Lat 42 | 90.97 
12,000 | 7,712 314 | 64.27 2.62 | 66.89 | 2.05 27.36 | 55.12 | 15.47 90 22 91 v= 79.01 
11,754 | 7,695 313 | 65.47 2.66.1 65.13: ..... 27.93 | 56.28 | 15.79 A Ba 92 | 79.18 
12,000 | 6,680 716 | 55.67 5.97 | 61.64 | 7.88 28.28 | 46.43 | 17.41 | 3.43 43 36 | 74.43 
11,054 | 6,651 713 | 60.17 6.45" 66.62. .....:. 30.70 80.40] 18.90 3.72 | .-.... 36 | 74.75 
12,000 | 6,911 323 | 57.59 2.69 | 60.28 | 8.37 32.20 | 49.02 | 10.32 | 2.21 57 87 | 83.59 
11,000 | 6,871 321 | 62.46 2.92 1 65.08 I. oil. 35.24 1 "53.501 11.26:( 2.41... ._. 87 | 84.07 
12,000 | 6,870 320 | 57.25 2.67 | 59.92 | 3.09 35.32 | 51.70 9.89 | 2.95 32 11 | 85.66 
11,629 | 6,848 319 | 58.89 2.74: 61.630]. LE 36.45 | 53.35 | 10.20 3.04 |....... 12 | 85.93 
12,000 | 7,948 283 | 66.23 2.36 | 68.59 | 4.02 27.79 | 58.28 9.91 39 .39 | 85.78 
11,518 7,017 282 | 68.73 2.45: CTLAS Lo. 28.95 | 60.72 | 10.33 8 i. .39 | 86.12 
11,690 | 6,900 757 | 59.02 6.48 | 65.50 | 7.80 20.20 | 49.32 | 13.59 | 1.05 | 1.67 +S [77.81 
10,778 | 6,785 744 | 62.95 6.90: “69.851... 1. 1.771 58.407. “14.74 1 Vda coon: .82 1 79.13 
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 
11,261 | 7,563 544 | 67.16 4.83.1 71.90... 24.93 | 59.74 | 15.33 LF hal BSN 1.62 | 81.06 

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 
11,121 | 5,410 | 1,382 | 48.65 | 12.43 | 61.08 |....... 44.48 | 50.38 5.14 Bos 1.40 | 90.35 

1,0 MR mas IE Te i Td BRE i Rl 4.08 28.43 | 57.52 0.97 LR EA el ME BS 
12,000 | 3,504 | 3,208 | 29.20 | 26.73 | 55.93 | 4.60 35.38 | 53.07 |e 6.95 46 | 1.50 1.38 | 86.07 
11,448 | 3,451 360: 30.35 .27.60 | (57.75 |... 37.09 | 55.63 7.28 Ln 1.40 | 87.38 

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 
13,202 | 8,941 409 | 67.72 3-00 1 70.81 (0... 34.49 | 59.54 3.97. 1.040... 1.01 | 90.58 
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 

5 6,727 255 | 70.40 0-73.00 [Lc .. 34.99 | 58.89 TN ER Ln BO a 1.69 | 90.35 
y 5,879 424 | 58.79 4.24 | 63.03 | 4.95 34.21 | 55.86 4.08 110 E02) .89 | 90.99 

9,505 | 5,867 423 | 61.73 4.45 | 66.18 |....... 35.99 | 58.77 5.24. A. AB .89:1.91.18 
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 
13,325 | 8,570 588 | 64.32 4. M08 73 34.89 | 59.83 5.28 AGH 1.17.7 91.12 

; 9,506 314 | 67.90 2.24 | 70.14 | 4.40 35.09 | 55.24 5.271 1.05 20 .80 | 91.52 
13,385 | 9,487 313 | 70.88 2.341 73.22 (....... 36.71 | 57.78 SuBlok TAQ .80 [ 91.70                 

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 | p.,quction (per cent). Chemical analysis of coal : Chemical analysis of coke 
Test| Condi-| Weight Goma : : 
No. | Field No. of coal. Hon: 3 gor RET o Vout Pied on ois Lad Sl oy 

ed © |(pounds). hai J ois- | Volatile ixe ul- ois- [Volatile | Fixe ul- 08- 
Coke. | Breeze. Coke. | Breeze. Total. ture. | matter. | carbon. Ash. 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 

Virginia—Cont’d. : 
63 > > { 1 12,000 | 7,518 201 | 62.65 2.43 | 65.08 | 3.88 34.112 57.01 5.000; 1.02:|4°0.:25 1.08 | 91.25 7.42 

ted IR ut 2 11,534 | 7,499 290 | 65.02 BL 67. 58 35.49: 59.31 |'® 5.20 (1.06 [....... 1.08 | 91.48 7.44 
69 2 { 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 

fe me nm ee atch 2 11,537 | 7,264 430 | 62.97 S730 66. 700 ci 35.50 | 58.65 5.85 SEL ap .94 | 90.96 8.10 
70 Fw. | 1 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 

NS rena ey 2 5: 6,069 203 | 64.54 3-12: [x167.66 1.0. io. 36.34 | 59.58 4.08 ALR ARI 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 

AA Cae 2 11,656 | 8,136 239 | 69.80 2.05 |e TI 88 cu sili S32051 163.25 4.24 NE pe 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 

ZI morass shee 2 11,701 | 7,894 335 | 67.46 286. 1-70.32. ook 32.72 62.72 4.56 COS lens 1.26 | 92.00 6.74 
62 | 4 { i} 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 

TEE ssn Erna 2 9,613 | 6,262 241 | 65.14 2.50 67.65 1. Lc 37.851 57.84 4.31 eA 1.14 | 93.05 5.81 
181 6 ! 1 10,910 | 6,698 267 | 61.39 2.45 | 63.84 | 5.05 22.95 | 62.11 9.89 | 1.49 38 1.35 | 86.051 12.22 | 1.44 .0076 

TEE 2 10,359 | 6,673 266 | 64.42 2.57}: 66.99 ...00 2417 | 65:4) [5010.42 [157 ea 1.36 86.380 12.27 {i 1.45.) 5.0 
184 8 (w) f 1 11,180 | 6,150 1911" 55.01 L700 56.72 5,48 24.77 | 64.96 4.79} 1.45 24 .32 93.73 5. Lk 1.24 0083 

Waits gages nr | 2 10,567 | 6,135 191 | 58.06 1.810 50.87 0... oo 26.21 | 68.73 5.06 1.93: ens 32 | 93.96 Ero URE 
ashington: 

135 9 { 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 
x WE tes 2 9,693 | 5,421 439 | 55.93 4.53 160.467... :. 38.60 | 48.85 | 12.55 4B 2.12 | 78.33 | 19.55 Ads 

est Virginia: 
40 4B 1] 1 10,000 | 7,553 286 | 75.53 2.8 | 78.39 | 4.24 26.57 | 58.89 | 10.30 .97 35 68 | 86.01 | 12.96 82 0141 

TEI a 2 9,576 | 7,527 285 | 178.60 2.95 1: 81-58... cl 20.05 61.50 | 10.75 VOL {o.oo 69 | 86.31 | 13.00 Le Ee 
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 

| Yerannenry 2 11,352 | 8,080 335 [ 71.17 295 T4120... 28.36 | 63.32 8.32 A EE BE) 1.20 87.57 11.23 7 pid eels 
46 | 4B (w.) 1 9,760 | 7,220 268 | 73.98 2.751 °76.73 | 3.87 27.72 | 59.67 8.74 . 87 OT 1.37 | 86.98 | 11.38 78 0112 

floc RP AF ene 2 9,382 [ 7,201 267 | 76.75 2.85 17900 Sa 28.84 | 62.07 9.09 OO 1.37.1 87.22 | 11.41 IS i, 
o1 13 { A, 12,000 | 7,955 413 | 66.29 3.44 | 69.73 | 3.23 31.12 | 61.98 3.67 . 86 70 1.05 | 93.36 4.84 77 0045 
on PDs meee aren 2 11,612 | 7,895 410 | 67.99 3.83 4 T1532... 32.16 | 64.05 3.79 ESB 1.06 | 94.07 4. 87 TS] Ss 
23 13 and 14 { 1 12,000 | 8,093 215 | 67.44 L.79} 69.93. "4.81 20.28 | 62.84 3.07 .89 .43 1.37 94.20 4.00 84 0057 

tgif 2 11,423 | 8,057 214 | 70.53 1ST 240 30.76 | 66.02 3:22 OD at 1.38 | 94.61 4.01 Saul on 
90 | 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 

ATs 2 10,886 | 7,127 363 | 65.47 3.33 68:80... of 20.591 67:50 2:90 11.05 97 | 95.55 3.48 Qdpip no 
36 15 { 1 10,000 | 6,867 276 | 68.67 2.76 | 71.43 | 1.79 37.90 | 53.00 SLi 2.93 45 78:0 :88.70.] 10.07: 2.09 |. 

FA ER | 2 9,821 | 6,835 275 | 69.60 2.80: 72.400... 38.59 | 53.97 Todd 2 78H Ll 78:(80.10 1 10.12 12.00}... 
43 15 ! 1 12,000 | 8,404 269 | 70.03 2.24: 12.27: |:°2.33 38.33] 51.72 7:02 2.72 . 26 1.89 | 87.30 10.55 | 2.26 0153 

It oruneTas f 2 11,720 | 8,382. 268 | 71.52 2:90 1 73.80 ..... 0 139.2452 05 vid KE RE ES SR 1.80: 87.53 1 10.58 | 2.27 |. cosine 
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 

pk A Rel 2 13,590 | 9,648 382} 70.99 2.80 (73.80) 0... 36.26 | 56.93 6. 81 OF Kao 1.32! 89.55 9.13 LA   
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wh 1 12,000 | 8,124 276 | 67.70 ; 2.30 | 70.00 | 5.70 | 32.52 | 53.44| 834 1.20 40 1.55 | $5.61 ( 12.44 | 1.23 0218 
otra. 2 11,316 | 8092 275. ‘nal | aaa lo sum aeer Sstliderd... 6 anes nel Nad 

168 (Ww) { 1. 12,000 | 7,984 280 | 66.53 | 2.41 | 68.94 | 5.31 | 32.83] 55.89| 597] .97 37 tists | sm el 0166 
Viste 2 | 11,363 | 7,954 288 | 70.00 2253) 7283 1)....... sear seez] Am] nei... 1.19 | 90.20 | 3.61 Ea 

16 B (W.) . | 1 7,800 | 5,207 175 | 66.76 | 2.24| 69.00 | 4.50 | 33.90 | 55.71 | 580 | .95| .38 2.35 | ss01| s3| .% 0133 
meses | 2 7,442 | 5,187 174 60:70) 284 72.000... 35.53 amen 608] Lot... 2.36 | 89.25 | 8.39 Spr 

17 (Ww) | J 1| 10,000 | 6,675 293 | 66.7 2.93 | 69.68 | 4.84 | 28.63 | 60.49 | 6.04 | 1.25 07 63 | 91.36 | 7.94] 1.04 0047 
has pennant 2 9,516 | 6,670 203. 70:00 B08) 78.171... 30.00 (76L 57 6.34 LEY... . alco al road dob. 

15 | 1| 12,000 | 8 444 300| 70.37 | 2.58 | 72.95| 3.427| 32.82| 57.02] 6.74] .70 63 97 | 89,54 | 8.86 54 0058 
sesncedson iss | 2 | 11,590 | 8,391 307 | 72.40 | 2.65| 75.05 |.......| 33.98| 59.04 | 6.98 EE 97 | 90.11 | 8.92 li 

18 ff 1 12,000) 8 402 340 | 70.18 | 2.83 | 73.01 | 4.18 | 32.08 | 57.69 | 6.05 61 | .69 1.19 | 80.47 | 8.65 53 0037 
Bevsiessocnon \ 2| 11,498 | 8,364 we ral meal meso smal en] ea eth. trenton 871] Ll 

1 | 1| 12,000 | 7,692 258 | 64.10 | 2.15] 66.25 | 2.82 | 20.63| 70.30 | 6.25| 1.00 38 1.68 | 89.96 | 7.98 77 0026 
Pui dntah ot ls | 2 | 11,662 | 7,663 o57 | ema Bao eral bh alae] em A03 flail Veal 003ml 801 Ti... 

19 { 1] 12,000 | 7,914 283.| 65.95| 2.36] 68.31 | 2.43 | 21.34| 70.50 | 5.73 96 | .45 55 91.57 | 7.43 82 0030 
wasn sey 21 11,708 | 7,878 wil erm) al sell. us TR 587 Ea 56 | 91.98 | 7.46 RE 

%0 {oT 10000) 8,585 262 | 60.88 | 2.18| 72.06 | 3.79 | ‘32.24 | 56.49 | T7.48| L44| 17 1.08 | 89.01 | 9.74| 1.10 0040 
Snr vshn salle ey 1 oa alan] san bal TE; ea ARI mls Lona Ss tess 9.78. Lo 

20 (w.) { 1 12000 8.037 208 | 66.98 | 1.73| 68.71 | 5.34| 32.56| 57.00 | 5.10 | 1.09 29 el nm re 90 0044 
eatoilesh 1: 2d 1a 8,014 07 | 70.35 182d er ha. 3430 [-an.22 | 8.30) Lisl..... 46 | 92.00 | 7.54 90°} 0 

20 (w.) 1. 12,000 | 7,803 202 | 65.78 2.52 | 68.30 | 4.47 | 32.79 | 57.87 | 4.87 | Lo02| .17 81 | 92.29 | 6.73 85 0036 
fare in 2| 11,464 | 7,880 esval- Zeal n.yl..l. nl gna ens sll Lor. ELS RS pee 

21) 1| 12,000 | 8,292 264 | 60.10 2.20] 71.30 | 3.01 | 32.40 56.60 | 7.99 | 1.62 18 STV Shs 10 Ra 
AtierR amen ity 2 [ale | S27 26d TL 2; asd. as | sel slider]... Srl sso Lend 

21 1| 12,000 | 8,106 242 | 67.55| 2.02| 69.57 | 3.55| 36.32 | 55.18 | 4.95| 1.23 24 si] melon 98 0027 
CL a 2| 11,574 | 8,087 21 e0z7] 268) 7.05]... 7.06 ara | sinned. 81| 91.45 7.74 OE BART 
21 (w.) ! 1| 12,000 | 7,816 240 | 65.13 | 2.08 | 67.21 | 572 | 36.54 54.35| 3.39 | LOL 55 1.03| 93.16 | 5.26 on ld 
CAE ER Se sie TI 248 | 68701 210 70.99... 38.76 [-ar.e5 | aml Ter... 1.03 | 93.68 | 5.29 Sn ETE 
3 1| 11,340 | 6,920 381 | 61.02 | 3.36 | 64.38 | 4.56 | 34.38 | 53.39| 7.67| .61 30 49 | 86.71 | 12.50 47 0082 
Phas rinriner ae ; 2| 10,823 | 6,899 330 | 65.78 am | eres... 36.02 | 55.94 | 8.04 Grd 49 | 86.97 | 12.54 ad CAA 

yoming: 
wy ITA RR TR fan Be Se 10,20 wel amt em bemt  a  R a 
Blt 1 CEE RO, BR RE NE RN RE eR Ae EE SE PR I                                   
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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. F 

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. 37 

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. 

Illinovs No. 7 D.—Test 1: Good, hard coke with medium cell structure; breakage 

straight and long. This was the first charge after firing ovens, and roslis 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. 

Illinots No. 11 D.—Test 5: Light-gray and silvery color; metallic ring; 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. 

Illinois 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. 

Illinois 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. 

Illinois No. 21.—Test 126: No coke produced. 3 

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- teh sections below 
in chunks; upper 12 Ina 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; hrosiage large-fingered pieces; metallic ring; ash and 

sulphur high. 
Illinois No. 28 B.—Test 112: Light-gray color; a little silvery deposit of carbon; metal- 

lic ring; cell structure a little large; Iyentane, long, thin pieces; larger charges 

would probably make better coke; ash and sulphur high. 
Test 114: Light-gray color; a little silvery deposit of carbon; metallic ring; cell 

structure good; breakage, long, thin pieces and large 6-inch chunks; bottom 

very hot; bottom 6 inches probably coked upward; ash and sulphur high.
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Illinots 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, iat high sulphur. 
Illinovs No. 25 A.—Test 120: No coke ioduced. : 

Test 140: Dull-gray color; cell structure small; soft, dense coke; breakage poor; 

two distinct 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. 

Illinois No. 27.—Test 144: Poor, soft, dense coke; breakage poor; sulphur high. 
Illinovs 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 very coloration; metallic ring; drawn from 

oven in 6-inch chunks of practically uniform size; cell Stacie good; more 
rapid burning and higher heat produced gave veh 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. 

Indiana 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 pieces; ash and sulphur reduced by vonbing. but still high. 

Test 110: Light-gray color; some silvery deposit of carbon; breakage practically 

the same as in test 109; somewhat larger size; cell Strdcture not quite so large; 
metallic ring; good weight; ash and sulphur igh,
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Indiana 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 silvery 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; icles 
bad, brittle; fine-fingered coke. 

Kentucky No. 7 Tost 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. 
Missouri 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; Yraukain good; Tong, large pieces; good, 

heavy coke, but ash high. 
Test 149: Lichtorow color; some silvery deposit of carbon; metallic ring; cell 

structure medium; ednge good; long, large pieces; good, heavy coke; ash 

reduced by washing, but still high. 
New Mexico Nos. 3 B, 4 B, and 5.—Test 152: Light-gray and silvery color; metallic 

ring; cell structure coord; breakage good; long, large pisos; good, Siteng, heavy 

coke. 
New Mexico No. 4 B.—Test 150: Light-gray color; silvery deposit of carbon; metallic 

ring; cell structure good; breakage Sovaowhot 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; ors, large pieces; good, Strong, heavy coke; 

ash reduced by washing. 
New Mexico No. 5.—Test 146: Light-gray color; cell structure a little large; breakage 

somewhat marred by cross fracture; cond, 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, large rheavy 
pieces; ash reduced by washing, but still high. 

Olio No. 1.—Tést 24: Light-gray and silvery color; metallic ring; breakage good; fine- 

fingered pieces; cell structure good; good weight coke; high sulphur. 

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

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

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

Ohto No. 5.—Test 22: Light-gray and silvers 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. 

Ohio 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. 

Ohio 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 colon, 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 froctaio, 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 wn 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. 

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 

ylover : 
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 other half 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. : 

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. : 
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. 13 and 14.—Test 23: Light-gray and silvery color; metallic ring; 
cell structure medium; breakage good; long, large, heavy pieces. 

West Virginia 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; fotalllic 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 oy 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, ete., 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.



COKING TESTS. 49 

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, Pt work along this line has not progressed far enough to 
draw any definite conclusions. 

The loss of sulphur from coal to coke he 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.



JUPOLA TESTS OF COKE. 

By Ricaarp 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 scrap 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. 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 
  

a Prof. Paper U, S. Geol. Survey No. 48, part 3, 1906, pp. 1367-1370. 
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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. 

  

    

0¢
 

  

  

    
  

    

  

  

              

  

Designation of coke. Charges (pounds). 

| : | Total Coke! Date. ; : " : ; : : Coke | Pig Pig Pig Pig Pig Snr = Sy Field No. of coal.c fost bed. | iron, | Serap.| Coke. iron. | Serap.| Coke. ron. Serap./ Coke, iron. | Scrap. Coke. iron. | Scrap. Cota Pig Soriip 

’ 3 | ; | | ‘| iron. 3 

2 3 4 5 6 7 8 9 10 1 19 13 | 14 15 16 17 18 19 20 21 22 
EO = — — | remem By FE EM EH r— 

1904. ore Be | 
Connellsville coke. ..|...... Nov. 30 | 220.| 660 220 53 | 398 133 | 53 | 398 1331 52 397 132 52 | 397 | 132 | 430 |.2,250 750 

Illinois: 1906. | 
D 190 | 570 190 60 | 420 140 | 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 

200 | 600 200 58 | 413 137 | 58 | 413 137 57 | 412 138 57 | 412 138 | 430 | 2,250 750 
220 | 660 220 53 | 398 133 | 53 | 398 133 52 |. 397 132 52 | 397 132 | 430 | 2,250 750             bo
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180 1-720 |... S0:k B70   190 | 570 190 | 60 420 

mol slo. 42 540 
200 | 800... 5 sell     

  

{ 
  

  

    
        

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. 
c 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 received in 1905—Continued. 

  
Designation of coke. 
  

  

  

    

  

Capala Dat es Coke ate > 

No. | Field No. of coal. | test | Gore 
. No. | 

| 

1 2 3 4 5 

West Virginia—Con. | 
86 0 J ie 46 | Oct. 1 | 190 
20 13and 14. vio. 23 (July 7 | 190 
51 ERR ER 36 | Sept. 14 | 220 
49 DB oA darn ve 43 | Sept. 12 | 220 

167 1 rele 36 | Nov: 23 | 230 
168 UF ns a 36 | Nov. 24 | 230 
182 Ss sil aie] 43 { Dec. 4 | 200 
169 Aun sia 45 | Nov. 24 | 180 
170 Rp 45 | Nov. 26 | 190 
50 1G. Brocton 45 | Sept. 14 | 190 
36 VGA in) 73 | July 24 | 190 
37 IB (wo 48:1. ..do...I "100 
77 16B(w.)......- 49 | Sept. 24 | 170 

181 BAW.) 0. 49 | Dec. 4 | 195 
38 Ww ou 60 | July 25 | 210 
39 | LN 74.1... .do...| 220 
46 8% lens 78 | Sept. 11 | 200 
45 ECS 79 | Sept. 10 | 190 
62 1 4 an 83 | Aug. 13 | 190 
41 1H EEO AR 83 | Sept. 5| 190 
43 200A (W.)....... 84 | Sept. 6 | 220 
63 200A (WY. -.nuls 84 | Aug. 13 | 220 
90 SOA Se 80. '0et.. 5 | 240 
177 OA ie 80 | Dec. 1 | 200 
71 220A (w.).:..... 87 | Aug. 18 | 230 
42 WA wy. 87 | Sept. 6 | 210 
44 Re a ERR 82 | Sept. 8 | 180 
72 2Cw. Yr 91 | Aug. 20 | 200 
88 UW 91 | Aug. 29 | 190           

Charges (pounds). 
  

  

    

    

  

    
    

            
  

    
  

  

  

    

  
  

        

Ratio 
: : . ” | HH Total. fron to 

> Scrap.| Coke. oe Serap.| Coke. a, Serap.| Coke. Sen. Scrap. Coke. | Po Scrap. Cokes Pig Sen coke. 

; ‘| Iron 7 

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

| 

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

AR : me 53 RL Se 52 | 5 0: 1:35000: ons 
37 365 #5200] 8 36 | 36 375 | 3,000 | (a) 8 
68 631820 |... i. 67 67 500 | 3,000 | (a) 6 
58 [58 1 413 138 57 | 412 137. 57 430 | 2,250 750 7 
49 fod ST So 491.570 1.00. 48 375 | 3,000 | (eo) 8 
78 75.1 500. tn vir 77 500 | 3,000 | (a) 6 
60 G0: 5800 | ou 60:1 560 7. os. 60 4301 113,000... ... 7 
60 60 | 420 140 60 | 420 140 60 | 430 | 2,250 750 7 
60 60 | 420 140 60 | 420 140 60 | 430 | 2,250 750 7 
65 65 | 435 145 65 | 435 145 65 | 430 | 2,250 750 7 
59 59 | 416 139 59 | 416 139 58 | 430 | 2,250 750 7 
55 55 | 405 135 55 | 405 135 55 430 | 2,250 750 7 
52 52 | 397 132 53 | 398 133 53 430 | 2,250 750 7 
58 58 | 413 138 57 | 412 137 57 430 | 2,250 750 7 
60 60 | 420 140 60 | 420 140 60 430 | 2,250 750 7 
60 60 420 140 60 | 420 140 60 | 430 | 2,250 750 7 
60 | 60, 420 140 60 | 420 140 60 | 430 | 2,250 750 7 
53 I-53 1208 133 52 | 397 132 52 430 | 2,250 750 7 
53 53 | 398 133 52:1: 397 132 52 430 | 2,250 750 7 
48 48 | 383 128 47 | 382 127 47 430 | 2,250 750 7 
58 58 | 413 138 57 | 412 137 57. 430 | 2,250 750 7 
50 50 | 390 130 50 | 390 130 50 430 | 2,250 750 7 
55 55 | 405 135 55 | 405 135 55 430 | 2,250 750 7 
63 63 | 428 143 62 | 427 142 62 430 | 2,250 750 7 
58 58 | 413 138 57 | 412 137 57 430 | 2,250 750 7 
60 60 | 420 140 420 140 60 430 | 2,250 750 7 

  
a Pig iron used from car 131943. 
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Cupola tests of coke from coals received tn 1905—Continued. 
  

  

Record of melt. 
  

  

    

  

              
                        

      

                                      

| Designation of coke. Analysis of coke (per cent) .c {ims % 
5 bE = = 

| | ® oN % 7 
[72 Ha) : Melting Recovered | & Melting 

: Sulphur. nm z 23 Pounds of iron. Ate. (pounds). | & iol, Coke bed. 

o [>] e + Ne = 2 
Zz 3 iE I=] . = ol 0 2 | — = ~ 0 ’ = TT © LA 
FE 3 [3 2 ie SS ES vidio { Bn © Si d J PEB 
E |FiddNo.ofcoal |Z | | B | g cs [£28 (a ig 2% | o% | cc & s ys gEg 

= 21 Ela gl gba ap figs] Jel 28 2g | 28 | | oS [EF 83% Fes 
— — [5] on | . eds S lel Tl t E2 18 (|e a8l 7 sR cela lod {aR iERRIn 0 ° si |B = Z | ofr) 3 slag B83 a gl Bl adE lg | iA Slam E | Ba 3S 2H EET ASE 
1 2 3 | 24 | 25 26 27 | 28 29 30 31 | 32 33 | 34 35 | 36 37 | 38 | 39 40 | 41 | 42 | 43 44 45 

-— oe | — —] ——— — | — _— tft | — 
| 

19 | Connellsville | | | | | 
ak OAR ....] 0.181 0.32 | 88.75 | 10.75 | 0.87 | 0.033 0.018 | 1.92 | (b) 730 2,470: 0... .: 2,470 | 5,489 |...... 283 W320 ce 02:0... frstinti onze 

inois | 
54 11:Di(w.)...] 511.19 93 | 85.97 | 11.91 | 1.44 135 | .0065 | 1.87. 99.9 701,874 | 490 2,364 | 4,728 |...... 418 7 [Br SO TE RGR a HR LE 
21 13: Cw)... 21460 | 1.68 82.08 | 11.64 | 1.27 15 007 | 1.85. 99.9 7 822 | 860 | 1,682! 2,925 |. ..... 11,064 | 110 | 8.46 | 5.26 |...... Re 
93 ES Ea 3273} 1.36 | 79.30 | 16.61 | 1.77 10 | .0162 | 1.90 | 97.22 7 11,7700 402: 2 O39 5056.1. | 606 TL 5:4 ol 6a22:4. RE a Sh ME 
94 : i dae Bt 10 | 2.14 | 1.46 | 83.96 | 12.44 | 1.02 05 |.0076 | 1.85 | 81.94 711,230 | 578: 1,808 13.8744. ..... | 958 SO 7:80 43874. SELLE VR 

ndiana: i i 
82 AAW. Yen 9| .55| .38 85.91 13.16 | 2.06 Gh 1.86 | 99.9 7:1 1,568 1 347.1 1,915.1 3,930...... [2021 YEAR rE ME De I SE er 
83 Dyin sods 8 .76| .54]81.29|17. 41 | 4.21 205 sn ns {1.91 | 99.9 7:1:1,5621 605: 2,167 | 4,642.1. .....] 611}. 62.1.7.4 } 5.80.1. .... Voie orate om atime 
187 IRE hg 8 | .76| .54 81.20 17.41 | 421 20000. ode 1.91 | 93.05 7015622 1451 1,767 3,020... ...| 020: 47.10.43 1:3.90 |... ... EE Ce 
48 7A (wW.)....| 131.13 | 2.35 | 83.23+| 13.29 | 2.69 a 1.85 | 90.28 75761) 719: 2,480: 4,022 1. .... | 258 | 676.550 6:88... . RE 
175 7A (w.)....| 131.13 | 2.35 | 83.23 | 13.29 | 2.69 QF Lol onus 1.85 | 94.44 72,247 | 403 | 2,650 | 5,483 | Inc. | 22 | 65 110.93 | 7.26 | Inc. |c+45 21.4 
173 IAN Se Oa 17 | .68 | 2.85 | 78.44 | 18.03 | 3.50 200... 1.84 94.44 7 73212354 1,007] 2,653). ..... 11,836 59 4.90°0 3.22]..... Ci BEE 
174 Rs 17 | .68 | 2.85 | 78.44 | 18.03 | 3.50 00 1.84 88.88 70,854 276 2 1808) 3 651 |... | 650 44.17.83 F407... Sr 
81 9 Bi(w). 18 Oe 07 S460 13, 52002, 94 sd 1.84 99.9 701,834 [279 2 113404 37200 | 717 60.15.67: 1: 5:8001., .. whl oe. 

185 OB (wy... 18 OV 071-8400 13.52 | 2.94]. ool ban 11.84 | 94.44 71,827 | 363 | 2,190 | 4,106 | Dec.| 608 | 48 | 6.73 | 5.73 | Dee. |c+25 17.9 
PE SRN HI SERS 11.55 (1.66 | 84.09 | 12.70 | 1.34 | .04 042 | 1.83. 99.9 711,364! 357 (1,721 | 1,912 | (4) | 899 SENL2 060 qugd eo Se 
184 3 Y SE 51 | 1.55 | 1.66 | 84.09 | 12.70 | 1.34 | .04 .042 | 1.83 99.9 712,163 | 253 | 2,416 | 4,832 | Inc. | 233 49 |11.7 | 6.34 | Inc. |c+15 16.2 

entuc { 
29 BO, is 71 11.32 | 1.53 | 84.68 | 12.47 | .96 07 |.044 | 1.88 97.2 711,639 | 450 | 2,089 2.507... | =773 EAN | RS GER a BR ale 
26 LB. 76 | .93 1.25 91.40; 6.42 | 1.05 04 03 1.94 95.83 701,970 | 2841 2.2541 50001...... | 475 804 9.03 Sed Lo 
27 Dinh ls 75 + 30:11.2L 193.26: | 5.23 | :.41 025 012 | 1.84 94.44 711,885 | 4821 2,367 | 3,737 |...... | 552 64-2. 70-1 6. 47.3. ol Se 
28 SOE CY 90 | 1.64 | 1.69 | 92.26 | 4.41 | .37 05 |.0033 | 1.78 99.10 7(1,6241 200 | 1,914 | 3,580 |...... | 845 BIOS O50 ah de 
89 [Rane Ay, 90 (1.64 | 1.69 | 92.26 | 4.41 | .37 05 | 0033 | 1.78 + 98 61 41,8720 247.0 2,110: 4,384 |. 0... | 709 TBS G00 Lt 
67 Guidi i 86 | 2.81 | 1.27 | 91.93 | 3.99 | .40 02 0021 | 1.79 99.30 7 [1.885 sia i 2 jea lt 4193). | 490 52:00:36 (5.82 Li 5 
47 TR 8 | .23|2.16 | 82.97 | 14.64 | 3.16 obi 1.83 95.83 712,120 | 529:| 2.6401 4.967.:[...... | 209 fr I BRA VD Sa SR pale 
55 ov 7 gh pm 8 | .23|2.16 | 82.97 | 14.64 | 3.16 Ola... do 1.83 97.91 7 | 1,840 1 377.1 2,226 { 5,136: 1.. ... 435 624110.8 sens anol a a 

aryland: | | | 
75 Litwe...... 581.27.) 88 87.47 | 11.38.05 { .09 | .0278 | 1.91 | 99.9 710, 748% 326°. 2.074 3,969.1. So 732 AiG. 4706086 os nl ea 

a For chemical analyses of coals from which these cokes were made, see pp. 27-35. b Ran up well. c Bed rearranged. 
d@ Trouble with iron notch accounts for long time between ladles, consequently melting rate is low. ¢ Plus 10 per cent pitch. 
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Cupola tests of coke from coals received in 1905—Continued. 
      

      

    

  
                                          

    

  

                          

Designation of coke. Analysis of coke (per cent). > 2 Record of melt. 
a | = es a ol LX Non i 

: ® a ; | : 
> : : Melting | Recovered | Meltin . Sulphur. . g £2 Pounds of iron. vate. | (pounds). 2 ot ng Coke bed. 

° 15) 3 — BpsS. | 42 
Zz S = ol : = e= (28 | —~ I» i w lw Te 2 8. <3 EI £3 2 | = ; ; A LR an ee 
2 | Field No. of coal. 7 od g = I= £ £5 5s £3 i og fe | = s 0 2-2 

2 Ele 12): gens g(BEl To <5 | 3% 2%) § | ZF |3EE| 2d = = = ol a oh ; = : ZI 2 1212 | Z| |Z|2|% [B°|B|=% % |:Eo2Elz|Z|% |B |EB[RRaD,.: = — =i = x S) |<) Fis © Tar OD 
S Sige LR ld lB 8 [Bolg lg 2 |= Gola” [E18 | 8S [8 HERI HER 

1 2 S| 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 | 39 | 40 | 41 | 42 43 | 44 45 

Ohio 
ES Al 22 | 0.87 | 0.98 | 86.15 | 12.00 | 1.64 | 0.02 0087 | 1.84 | 99.9 712,00 | 179 | 2,272 | 3,495 |......| 400 7310093 116.86... 0 nl nh 
6A,6B (w).| 66 | .42| 1.20 | 88.35 | 10.03 | 2.51 08 0045 | 1.82 | 98.61 7 (1,888 | 431 12,319 | 5,797 |...... 385 RE a Se Ea Ne) 
Fwy. io 4 | 57 | 1.58 0887 0.77 L000 Lo 0058 | 1.86 | 97.91 712,366 | 152 | 2,517 | 4,195 |...... 249 AL VETS BB son Ls 

ge RT 91 75 98 | 85.33 | 12.94 | 2.32 3c 1.88 | 99.9 7 11,884 | 113 11,997 13,630 ¢[...... | 819 Fran TE El bn BER LOE 
8A (W.)....| 932.46 |1.76 | 86.05 | 9.73 | 1.88 O02: nian 1.81 | 98.61 711,285 11,067 | 2,352 | 3,528 |...... 348 42:110:00. 16:06 1... cL OL an 
a CR 2 (1.80 | 1.08 | 84.43 | 12.69 | 3.06 05:0. ..c (1.864. 92.36 7| 1,686 | 301 | 1,987 | 3,726 |... 841 LEER RN Rl San 

a SE 72 | 1.80 | 1.08 | 84.43 | 12.69 | 3.06 05. in 1.86 | 93.05 712,085 | 393 | 2,478 | 4,646 |...... | 347 36 | 5.83 | 5.34 |...... Ha Ha 
| Pennsylvania: i i : | 
| SBi(w.) 1260) 23 1 119:1°91.63 16.95 | .8] 015 | .0053 | 1.84 | 99.9 72,247 | 362 1:2,609 | 5,218 |......| 155 80 1.7.87 7.65: ]...... onl cl) 
| 5B(w.)....| 26 .23 11.19 | 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 | Dec.ja+10 | 15.5 

Sheeran rons; 2 2 2 a 2 0 15 ol : 2 all ay I 97.22 | 7 890 | 403 (11,302 | 2,784 1. ... 1,454 | 154 | 5.13 | 5.04 |...... IE 
in So | ER RX . . . : . JA ei Jad BE Sa SE a I CRRA En fn a Ee BE I J fatepadatiaLo ll asec RR at 
| 6 41 | .27 | 1.26 | 82.66 | 15.81 | 1.52 11 | .0187 | 1.91 | 99.9 711,006 329 | 1,425 | 2,948 |...... 1,426 0 ad 407 Apt fc d 
| 6A, 6B(w.)|34| .24 66 | 88.61 | 10.49 | 1.21 035 .0162 | 1.92 | 99.9 71:1,7101 130:]1°849 13,362 1... 1,028 8614 13 (5.880 co ars 

6A,6B(w.)|34| .24 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 | Inc..a—20 | 11.4 
6A,6 B(w.)| 38) .89|2.26 86.77 | 10.08 | 1.24 | .045 | .015 | 1.84 | 99.50 7 639 | 237 876: {1,314 0... 1,863 = 160 | 870-13: 28 [oc ol. Sng Ls 
6A,6B (w.)| 38 | .89 | 2.26 | 86.77 | 10.08 | 1.24 045 015 |1.84 | 90.9 712,253 | 410 | 2,663 | 4,993 |...... TL 82 8,87 L768 li 

| TA, 7B (w.)| 33 | .43 | 1.84 (-83.46 | 14.33 | 1.42 03 | .0369 | 1.83 | 97.22 7 [1,912 | 552 | 2,464 | 5,244 |... 223 10°100°110. 43° | 7.47 (ooh 
74,78... 30 46 | 1.16 | 82.39 | 15.99 | 1.87 04 | .0366 | 1.92 | 97.22 7:101,941 [317.2 258 | 4 6FL 1... 48901 002:1:8. 43° 1 6,88. [Thi call loc 
So cone 29 91 | 2.16 | 88.99 | 7.94 | .91 10 0049 | 1.76 | 98.61 711,939 565 | 2,504 (5,181 |...... 228 8110.07 720 ood 
Ne 2 2 2 1 z 4 91 L ig 1.76 | 93.05 7.12, oe 257 | 2, 5 5,799 | Inc..| 199 49 | 9.60 % 50 | Dec.|a+15 | 16.33 

WL.YD 1, 86.02 | 12.65 | 1.53 | .015 7 1.94] 97.22 71,9 382 | 1,801 | 3,545 |...... 934 | 132 | 5.83 | 6.34 
9 (W.)... 42 54 | 1.21 | 86.84 | 11.41 | 1.06 | .04 | .0101 | 1.99 | 98.61 7 1,808 272 | 2,080 4 160: 729 94 | 6.37 | 6.19 
2 Cw.) > 5 1 % 86.84 | 11 i 3.05 i 1.0101 1 3 oa 711,953 | 390 | 2,343 | 4,016 Dec| 347 | 8210.30 | 6.73 
EAE a 1.14 | 90.40 | 8.07 | 1. .010 | .008 | 1.85 | 97.91 7]1,578 | 750 | 2,828 | 3,581 |......! 400 74 | 9.06 | 6.54 

i 10.0.0 0 53 36 | 1.14 [ 89.93 | 8.57 | 1.05 | .03 | .0081 | 1.92 | 98.61 7 1,950 808 | 2 258 5,018 A | 521 | 104 | 7.37 | 6.92 
irginia: | | 

JE ia 64 | 1.52 99 | 89.20 | 8.29 88 07 .0036 | 1.80 | 95.83 71,418 | 802 | 2,220 | 3,098 |...... | mp lem taas bagel Llib nn 
AoA ib 65 | 1.23 | 1.67 | 89.24 | 7.86 94 025 | .0041 | 1.79 | 97.22 71,783 | 400 2,183 | 4.366 |...... 625 87.1:6.40:/1 G30 or Lo oe al a Sel 

2 lL Ea Be 7 20 80 | 91.52 | 7.48 | 1.02 04 | .005 | 1.87 | 98.60 712,253 | 200 453 | 4,460 |...... 322 58.17.50 6.57 1... bos Silane 
LAL 7 21 80 190.99 | 7.91 1.01 03 | .004 | 1.8 | 97.22 7:1:1,373.1 4541 1.827: 03.730 |. .... 965 60:1:6.93 | 4.94: vf 0 DR CU 
TA 67 1.21 89 190.991 7.91! 1.01 03 |.004 | 1.83 99.9 712,007 293) 2300 | 4,182 | Inc..| 261 59 111.30 | 6.20 | Inc..ja—10 | 12.4           
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59° LAS ps 68 .30 (1.16 90.85 7.69 97 | .04 |.004 | 1.81 99.9 7 [1,316 1 700 1.2,522 114,880 +5. 126001 55 | 7.25 [ 6.72 
183 |. TA oe ey 68 | .30 (1.16 90.85 | 7.69 97 | .04 |.004 | 1.81 | 94.44 712,019 | 295 | 2,314 | 4,207 | Dec.| 391 38 | 9.83 | 5.90 
158 FELT 69 | .69| .93 90.33 | 8.05 65 07 |.0026 | 1.85 | 97.22 7 12,455 1 337 2.490 [4.819 0-7 [ 318 43 | 6.40 | 7.50 
171 2(w.).. 70 451.23 192.95] 6.07 69 04 |.0026 | 1.87 | 91.67 7 1:2,256:| 286 [125542 {5,100 [2 50. 255 58 | 6.76 | 8.02 
172 2 (w.) 70 45 | 1.23 ' 92.25 | 6.07 69 04 | .0026 | 1.87 | 94.44 7. 12,475 | 205 112,680('5,956 | i: 122 | 107 | 6.60 | 6.82 
92 2B. 63 25 1.08 91.25 | 7.42 68 008 | .0026 | 1.87 | 94.44 71,8521 “130.1'2,012:| 3,658 |..." 786 89 | 6.73 | 5.90 

178 2B 63| .25|1.08 91.25 | 7.42 68 008 | .0026 | 1.87 | 97.22 711,900 | 514 | 2,414 | 5,003 | Inc..| 248 84 11.27 | 6.98 
52 SB. 69 | .69 | .93 90.33 | 8.05 65 07 |.0026 | 1.85 | 99.9 711,980 | 485 | 2,474 | 4,048 |... ... 301 52 | 7.50 | 6.54 
32 2B(w.)....[70 | .45 1.23 92.25 | 6.07 69 04 |.0026 | 1.87 | 99.3 72,0040 126-12,280 (4 1810 578 | 56 | 6.40 | 5.96 
33 AG Pel |.29 | 1.21; 92.00 |" 5.90 61 | .085|.0011 | 1.93 | 95.10 7 [1,584 | S07 | 2,391 | Loan]... .. 255 93 111.80 | 7.09 
91 Cains 61 | .29|1.21 | 92.60 |. 5.90 61 | .085 | .0011 | 1.93 | 99.9 712,422 4 176. ( 2.598 [5.028 |. ... 288 703.80 (7. 22:( 
58 BL 88 | .16 {1.26 ‘91.85 | 6.73 55 | .07 006 | 1.87 | 94.44 7,710 400 (12,200 ast 636 | 104 | 5.46 | 6.75 |. 
40 LAE 834 516 11.26 91.85 1c 6.731 55: 07 | .006 | 1.87(99.9 7 | 7610 =210: (2.071 | 3,358.00. 683 | 108 | 8.20 | 6.43 |. 
34 DERE {62 .16 11.14 192.90 | 5.80 | .42| .07 |.0046 | 1.84 | 99.3 7 | 2,856 ( 122 | 2,478 | 4,130")... 287 33 | 7.83 | 6.24 

West Virginia: | | i 
159 4 (W.)-......| 44 | .60 1.20 | 87.04 | 11.16 | .72 | .010 | .0186 | 1.96 | 95.83 711,433 [282 [1,715 (“3.118 .._... | 988 74 19.90 | 5.70 
160 di LT 44 | .60 | 1.20 | 87.04 | 11.16 | .72 [*.010 | .0186 | 1.96 | 99.09 712,188 1954 | 22442 1/4 726.00... 316 | 66 | 6.07 | 5.63 
35 48. ak 40 | .35| .68 (87.01 12.96 .82| .010 |.014 | 1.92 | 99.4 7 {2.107} 3051 24124956]. "1 323 88 | 8.83 | 7.05 
53 4B (W.)....[44 | .60|1.20 | 87.04 |11.16 | .72| .10 | .0186 | 1.96 | 99.9 712,106 ( 332 | 2,438 | 5,851 |...... 422 | 72 | 4.67 | 6.53 
74 4B (w.)....| 46 .27 (1.37.1 86.95|11.38] .78| .010 | .0112 | 1.88 | 99.9 i054 0 41971 2:373 | 4.315. | 360 | 119 | 8.90 | 7.63 |. 
86 4B (wW.)....[46 | .27 (1.37 |%6.98|11.38| .78| .010|.0112 | 1.88 | 99.9 7.1 1,286" 279 11,565 {03.354 ...... 11,259 | 147 | 5.87 | 5.53 |. 
20. (7 ‘13and 4. [| 28} .43 11.87 194.20. | 4.00] .84 02 |.0018 | 1.85 | 99.4 712,143 | 200] 2,343 (3905.0... | 5619.13 [6.26 | 
51 5 ase 36 | .45 | .78 | 88.70 | 10.07 | 2.09 07 Weal 1.90 | 99.9 7.112.350 | 180: "27500 (5.3150... 214 SS 47.23 | 7.5 
49 i 43 | .26 | 1.89 | 87.30 | 10.55 | 2.26 24 | .0153 | 1.93 | 98.61 71,645 | 335] 1,980 | 2,89 |...... | 891 | 106 4.63 | 6.11 

167 Are 36 | .45 78 | 88.70 | 10.07 | 2.09 re ni 1.90 | 95.14 711,495 | 183 | 1,678 | 3,248 1......11,252 66 | 2.33 | 5.43 
168 : UNA aa 36 .45 73:1:88.70 1:10.07 1°2.00 | 07 bie... 1.90 | 96.52 712,196 1551 2,351 {4,506 |... .. | 474 | 87 5.83 | 5.69 
182 15.0 43 | .26 | 1.80 | 87.30 | 10.55 | 2.26 | .24 0153 | 1.93 | 97.22 711,825 317 [2,142 | 5,588 | Ine. | 612 | 127.18.20 | 7.07 
169 10 45 | .40 | 1.55 | 85.61 | 12.44 | 1.23 51 0218 | 1.95 | 90.97 711,206 307. 11,603 (12.530 |...-..] 1,174 | 42 (4.43 | 5.08 
170 16.0. aie. 45 | .40 | 1.55 | 85.61 | 12.44 | 1.23 55 1 RT 7.12:370: 1 1791'2,558 | 5.202... .1 | 55 (5.73 (5.75 
50 0B 45 | .40 | 1.55 | 85.61 | 12.44 | 1.23 51 0218 | 1.95 | 95.83 7 01579 51220001 | 5.018 |... ... | 590 | 103 10.63 | 6.39 
36 6A Ln 73 .54 | 1.31] 80.07 | 9.08 81 | .06 0226 | 1.92 | 95.83 711,987 | 481 | 2,418 | 4,306 |...... 256 | 84 10.86 | 6.99 
37 16 B (w.) 48  .37 | 1.18 | 89.87 | 8.58 91 .04 | .0166 | 1.87 | 95.1 811,591 | 554 | 2,145 | 2,798 |... ... | 539 71 10.53 | 5.97 
77 16B (w.)...| 49 | .38|2.35| 85.91 | 8.36 89 | .010 | .0133 | 1.84 | 97.22 72,081 | 371 24527] 5,078]. 1. | 344 83 | 6.80 | 7.06 

181 16B (w.)... 49 | .38 [2.35 | 88.91 | 8.36 89 | .010 | .0133 | 1.84 | 95.14 7 | 2,080 | 239 | 2,328 | 4,656 | Dec.| 485 49 | 6.23 | 6.11 
38 (wy... ... 1 60 | .07 63 191.36 | 7.94 (1.04 | .015 | .0047 | 1.91 | 93.8 75 1,706 | 404 | 2,110 [ 3,332 |......| 611 | 106 | 9.30 | 6.51 
soul age a | 74 63 97 | 89.54 | 8.86 54 | .03 0058 | 1.93 | 99.9 72,163 2607 2 493 1497601... 306 | 709.03 6.73 
46 IgE a | 78 69 | 1.19 | 89.47 | 8.65 5310.02 0037 | 1.87 | 98.61 7:1°2, 185 1: 310° |: 2. 445 [3,965 1..... . | 315 | 103 | 8.00 | 7.48 
45 9. [79 | .38 1.68 | 80.96 | 7.98 77.1:.02 0026 | 1.98 | 98.61 72087 | 203248 Ag 202 64 10.40 | 6.79 |. 
62 Wn hed a5 55 | 91.57 | 7.43 82 | .01 0030 | 1.94 | 99.30 zl i9 o19: 182 1 2 dda Vig 110 |... | 184 86 12.40 | 7.10 |. 
41 19s rs | 83 45 551 91.57 | 7.43 82 | .01 0030 | 1.94 | 91.67 7 | 1,850 | 508 | 2,358 | 4,287 |...... | 409 83 | 7.77 | 6.79 
43 20 A (w.) 84 29 46 | 91.73 | 7.52 90 | .04 0044 | 1.85 | 99.9 722110165 [237614193 ..... | 453 82 | 5.70 | 6.82 
63 20 A (w.) 84 .29 46 1 91.73 | 7.52 90 | .04 0044 | 1.85 | 96.53 711,084 | 23812,222 | 4,444 |...... | 503 | 106 | 9.16 | 6.86 
90 MA 0 1741.05] °%9.00 |. 9.74 [1.10 | .05 004 | 1.80 | 99.9 712.1364 c375 2 S511 [5,022 ... | 204 85 | 9.50 | 7.28 

177 ALL 80 | .17 | 1.08] 89.01 | 9.74 | 1.10 | .05 004 | 1.80 | 80.55 7 905 | 352 | 1,257 | 2,285 | Dec. 1,540 | 131 | 6.77 | 4.20 
71 20A (w.)...| 87 17 81 [92.29 | 6.73 85| .03 0036 | 1.90 | 99.9 711,912 144] 2,056 3,628 |....... 7217.23 1574 
42 20A (w.)...| ST 17 81 (92.29 | 6.73 85 | .03 0036 | 1.90 | 91.67 v1 72010 345 1 ord LT 4 6100]... .. | 657 | 113 18.97 | 6.54 |. 
Ato ay See o4: 8119.28 7.72 98 | .03 0027 | 1.86 | 99.9 7 L654] 557 12,210 {4 5741... | 557 93 | 7.73 | 6.56 |. 
72 AW). ns { 91) .551.08]9316 | 5.2 76: Louic dis 0027 | 1.87 | 95.83 7 1,98 [182 2 171 La aon Lo... | 579 77 | 8.33 | 6.15 
88 21 (w.). .| 9 55 1.03 | 93.16 | 5.26 76. 0027 | 1.87 | 98.61 63 1,881 | 432] 2,313 | 4,477 |...... 503 | 68 | 6.13 | 6.39 | 

Foy 
|                 

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

  
Record of melt—Continued. 

Designation of coke.   

    

  

              

  

  

  

            

  

  

                                        

Weight and time of each ladle of melted iron. 

Iron 
(Coe Blast on | up, 1. 2 3 4 5 6 7 8 9. 

Field No. of coal. | test ning. ; 

| Ro Lbs.| At— | Lbs.| At— Lbs. | At— |Lbs.| At— | Lbs. | At— |Lbs.| At— |Lbs. | Ab J Lhs At [The] At 
— or — sell Lis Ea 

2 gl 40 47 | 48 | 49 | 50 | 51 | 52 | 53 | 54 | B55 | 56 | B57 | 58 | 59 | 60 61 | 62 | 63 | 64 | 65 

Connellsville coke. Ss 10.57 a.m. | 11.03 | 175 | 11.07 | 115 | 1.11 | 185 | 11.13] 150 | 11.14 | 220 | 11.16 | 150 {11.18 | 225 | 11.19 | 155 | 11.22 | 255 | 11.2 
1MO01S: { | 

11D (w.) J sl 15a-mel 11028) Bin.2| Zins) le3(1.37F sina mina] oiling solile] -e5|1.43] 50} 11.452 
Bow). i 2/9.40am: | 95] 79(/10.02| 29/10.03| 70|10.07| 57 00’| 7sj1011 e63|7012| e1}10.13| 5310.15] 53 10.16 
10 ay 3(10.25a.m. | 10.35 | 90 | 10.40 | 54 | 10.404 111 | 10.43 | 91 | 10.434 31 | 10.44 | 118 | 10.46 | 93 | 10.463 70 | 10.47 | 124 | 10.49 

oo 16. aha 10 [10.31 a.m. | 10.47 | 8810.55 | 107 | 10.55} 8610.57 | 93|10.58°| 93|10.59| 8511.00 | 83 | 1L01| 94 1L01} 71 11.03 
ndiana | 
Towns 9 29pm. 233] 51) 23) 731 25] o3f cal nl 24 nel 2m 17] 246) 106] 2.50) 15] 2.5080 122 2.51 
ee | 8| 23¢p.m.| 245| 145| 2.51 | 121 | 2.56| 146| 2.56) 100 2.57| 91 3.007 102 3.004 120 3.0L| 89| 3.05| 99| 3.05 
Beal Aas 8|10.46a.m.| 10.58] 28 | 11.01 | 102 | 11.04| 96 |11.08| 37! 11.08% 78 |1L12| 92|11.12} 6211.13 | 82 !11.16| 94] 11.16% 
TA (W.)- | 13|10.15a.m.| 10.25 | 101 | 10.32 | 28 10.324 70] 10.38 | 76 | 10.38% 88 | 10.39 | 64 | 10.41 | 66 | 10.413 82 |10.42| 8810.44 
7A (W.). | 13|10.47a.m.| 10.52 | 68 | 10.56 | 109 | 10.59 | 85 | 11.01 | 87 | 11.013] 43 (11.02 | 85 |11.04| 95| 11.041 88 |11.05| 85 | 11.07 
TREE | 17|11.07a.m.| 11.18| 97|11.25| 96 |11.30| 96 | 11.303 85 | 11.317) 79|11.36| OL | 11.364 88|11.37| 63|11.40| 74/11 403 
el | 17| 3.45p.m.| 3.56) 90| 4.05| 88 | 4051 O1| 406| 94| 409] 110 | 4.093 90| 410 82 | 414| 93| 414 92| 415 
OB (WY. 18| 255p.m.| 306) 82] 310] 122] 313 4] 3.13 102| 316| 62] sell 145( 3.20] 111] 3208 102] 32° 138] 3.24 
9B(w.) Blam | Woy 22] nies] serio) oly 7siiliiy  4laniz2l avn ie eal dell s2|ii.37] 11841179 
ae ae slap. ml 258 rl soi] gol Zeol i72l ma3i 106] 3.27 Hog] os mae 103) 236 92 3371 37! 33% 
oi as 51| 3.47p.m.| 355| 91| 400 59| 4003 92 403 4.04| 106 | 405 78| 408] 80 | 408] 96| 409| 91 | 4.10 

Kentucky: ; 
TO 71] 9.26a.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| 9.50] 82| 9.52 
IRR 7%] 21spm.| 231) 85] 238 | 7] 237) 93] 238! uz} 20} ez 24. wl 24] 108-243 105] 24] 93] 24 
CEE 75] 9.00a.m.| 9.19| 53] -9.24| 180| 9.26| 56 9.281 101] 9.29 107} 9.30] 93| 9.31 | 97| 9.33 105| 9.34{ 88! 9.35 
Be a 90 bh spm. | 3is] rl sak] ss) sor] ss 2981 ‘oil 300] aad 33] ced sm sdf a3] 1054 seal 70] 335 
Ge 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 6611.04 | 95 11.06 
Gi 86 | 9.52a.m.| 9.56| 47 |10.02| 62|10.08| 87 |10.08% 78 | 10.093 93] 10.10 | 97] 10.11 | 61 | 10.127| 100 | 10.123 101 | 10.13 
pis 85 32pm.[ 3a 56) 341] ser zag ea ze esl zy v7 zal 0] 34 3.463) 80 | 3.477| 54 3.49 
gee 8 | 424p.m.| 439| 93| 447) 100 4475 103| 448) 64) 450} 92| 451 89) 451) 102) 452) 87| 454) 98 454 

Maryland: 
fewer. .h 58 [10.35 a.m. | 10.45| 73|10.50 | 108 | 10.53 | 102 | 10.55 | 132 | 10.58 | 113 | 10.583 105 | 10.59 | 114 | 11.01 | 40 | 11.013 114 | 11.05 

Ohio: 
Sri 2 | 1L5ipm.| 157] 117| 204] or| 2.053 108] 207] 83| 2209] so] 210 101] 211 | e2| 212 s2| 214] 106 215 

6A, 6B (w)..| 66| 10.8a.m.| 10.20 | 81 |10.24| 43|10.24}| 132 | 10.27 | 50 | 10.273] 119 | 10.30 | 53 | 10.303 108 | 10.31 | 121 | 10.33 | 85 | 10.33% 
TUAW. 94| 3.57pm.| 405| 93| 411| 31| 411) 12| 414 89) 415 18| 4151 98| 420 85) 4203 O7| 421) 7, 4.22 
Sali 89 | 805a.m.| 812| 91| 820| 107 | ‘8.20% 109 | 8.234 90| 8.24| 94| 8.24} 103| 8.28| 96| 8.281] 56| 8.20| 64 8201 
SAwy 93 |11.03a.m.| 11.16 | 81 |11.35| 92 | 11.35% 98 |11.36| 27 | 1.36% 78|11.44| 6911.45 46] 11.458 4411.52 | 87 | 11.52% 
sane 2{ 33ipm.| 3 100] 344) 85| 348° 94) 3.488 46| 3.497 73| 3.52 11] 3.521 s0| 3.53 6| 3.55| 108) 3.558 
ThE 2li18am.| 11°20! 54l11.88! sslarsr! se6liragl 76li1r3s! wile! sslnell line elie! s111.458 
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26] 2.31 p.m. 2.37 82 | 2.42 78 | 2.44 93 | 2.47 103 | 2.474 54 | 2.48 9615 2.50111 2. 501 38 | 2.51 92.1 2.52 
26 | 4.16 p.m. 4. 26 21 4. 30 69 4.33 59 | 4.33 65] 4.36 78 | 4.363 86| 437! 59 4.41 77 14 4.41% 117 | 4.42 
2 ig > a.m. | 10. 46 | 10.45 85 | 10.50 94 | 10.50% 66 | 10.53 78 | 18.534 77 110.56 | 98 | 10.56% 50 | 11.02 74 | 11.02% 

ATE eRe ee eB Ei Rn ES A a BR Re Lr OE a ORL TE pr Ee ae TE SR 
41 | 2.07 p.m. 2.17 55 | 2.20 69 | 2.23 201 2.26 | 90 | 2.263 2.27 741 2.33 | 80 | 2.33% 74| 2.34 66 | 2.36 
34 | 10.00 a.m. | 10.09 91 10.14 | 115 10.17 | 106 | 10.18 | 981 10.21 | 130 | 10.21} 130} 10.22 | 63} 10.24 | 127 10.26 | 130 | 10.30 
34 | 3.25 p.m. 3.33 92 | 3.37 32 | 3.38 77) 3.40 97, 3.404 82 3.4 89 | 3.424 54 3.43 83 | 3.45 | 102 | 3.45% 
38 | 7.49 a.m. 8.07 8| 818 52| 82231 95) 8.20 80; 831 86 | 8.33 91 | 8.35 75} 8-37 72 | 8.39 46 | 8.41 
38 | 2.54 p.m. 3.04 30:1: 3.07 1051 3.10 76 | 3.10% 83} 3.14 122 | 3.141 84] 3.15 024 3.17 | 112] 3.174 1164 3.18 
33 | 9.50 a.m. 9.59 38 | 10.03 77 | 10.05 72 | 10.05% 85 | 10.07 85 | 10.074 82 | 10.08 67 | 10.10 80 | 10.104 91 | 10.11 
30 | 3.04 p.m. 3.13 35 3.171 135 3.19 141 3.21 25 3.213 115 3.24 | 148 | 3.241 116 | 3.25 | 104 | 3.27 1331 :3.272 
20 111.35 a.m. | 11.42 22 | 11.47 89 | 11.50 74 | 11.505 79 | 11.52 96 | 11.523 91 | 11.53 66 | 11.55 82 | 11.554 80 | 11.56 
29 | 3.34p.m. 3. 42 88 | 3.47 94 | 3.474 30| 3.48 78 3.50 8 | 3.504 58 | 3.51 86 | 3.52 88 | 3.524 71] 3.53 
56 | 9.02 a.m. 9.15 35 | 9.18 90 | 9.21 43 | 9.214 80 | 9.25 8 | 9.25 93 | 9.26 69 | 9.32 71] 9.324 87] 9.33 
42 110.12 a.m. | 10.25 47 | 10.28 95 | 10.31 41 | 10.313] 120 | 10.37 | 105 | 10.374] 130 | 10.38 | 118 | 10.41 | 116 | 10.41% 143 | 10.42 
42 | 3.40 p.m. 3.48 93 | 3.53 61 | 3.57 63 | 3.574 34 | 3.58 68 | 4.01 80 | 4.01% 67 4.02 79 | 4.04 87 | 4.04% 
47 | 9.19 a.m. 9.29 42 | 9.36 97 | 9.42 86 | 9.43 9.45 65 | 9.47 73 | 9.48 80 | 949 60 | 9.50 62 1 9.51 
53 | 2.00 p.m. 2.09 741 2.127102 | 2.14 | 1107 2.17 ( 105 | 2.172 'S3| 2.18 | 110: 2.21: 116 | 2.21% J08{ 2.23 110°: 2.23% 

64 | 8.53 a.m. 9.01 97 | 9.12 73] 9.15 77 | 9.18 95 9.19 93 | 9.20 95] 9.21 91{ 9.22 89 | 9.23 93 | 9.24 
65 | 10.01 a.m. | 10.09 6810.13 | 131 | 10.15 | 106 | 10.17 87 | 10.22 | 130 | 10.2231 136 | 10.23 88 | 10.26 | 136 | 10.26% 151 | 10.27 
77 | 3.31 p.m. 3.37 83 | 3.45 7% | 3.48 81] 3.49) 102 3.50 | 114 3.5 79 | 3.52 91 | 3.54) 104| 3.55 81 3.56 
67 | 10.22 a.m. | 10.33 69 | 10.38 | 106 | 10.41 47 | 10.413 81 | 10.42 47 | 10.42% 101 | 10. 46 77 | 10.463] 56 | 10.47 | 103 | 10.49 
67 | 3.49 p.m. 3.59 56 | 4.02 108 | 4.05 89 | 4.08 92 | 4.08% 77 | 4.09 86 | 413| 103 | 4.13% 76 4.14 4.16 
68 | 3.00 p.m 3.10 69 | 3.14 63 | 3.17 98 | 3.20 78| 320if 66] 3.23( 101 | 3.234 86) 3.25| 106 | 3.254 54 3.26 
68 | 11.04 a. m 11.10 80 | 11.19 89 | 11.23 89 | 11.23% 66 | 11.24 82 | 11.25 | 108 | 11.254 66 | 11.26 68 | 11.28 87 | 11.28% 
69 | 11.00 a. m 11. 06 85 | 11.13 103 | 11.13% 55 | 11.14 88 | 11.17 116 | 11.174 112 | 11.18 93 | 11.20 100 | 11.20% 116 | 11.21 

2 70 | 10.48 a.m 10. 57 97 {11.01 95 | 11.05 | 108 | 11.053 102 | 11.06 96 | 11.07 | 118 | 11.07%] 106 | 11.08 90 | 11.09 | 111 | 11.09% 
2 70 | 3.45 p.m 3.55 40 | 3.59 62 | 402! 116 | 4.024 72 | 4.03 91 | 405| 101 | 4.05% 128 | 4.06 76 | 4.08 99 | 4.08} 

92 bl Lee Ma 63 | 8.12a.m 8.22 85 | 8.27 52 | 8.274 129} 8.29 76 | 8.204 123 | 8.34| 135 | 8344 91 835] 121 | 8.29 | 141 | 8.39; 
178 0 63 | 3.52 p.m 3.59 | 101 | 403| 100 | 4.07 | 114] 4.09 97 | 4.093 57) 410 88 | 4.12 95 | 4.124 95 | 4.13 87 | 4.16 
52 51 LE Ce 69 | 7.42a.m 7.54 A715 7.57 65 | 7.57 88 | 8.04 83 | 804 66! 8.05 83 | 8.09 77 8.09% 74| 810 74 | 8.12 
32 2.B(W.). 70 | 10.19 a.m 10. 29 95 | 10. 34 76 | 10.34% 90 | 10.35 80 | 10.36 | 108 | 10.37 97 | 10.39 93 | 10.40 | 110 | 10.41 94 | 10. 42 
33 Rar Se 61 | 4.03p.m 4.12 8 | 415| 103! 4.19 98 | 4.20 94 | 4.21 88 | 4.22 841 4.23 731 4.24 714: 4.25 81 | 4.251 
91 5 I Se aa CE 61 | 3.30 p.m 3.37 | 132 | 3.45| 104 | 3.45% 111 | 3.47 | 135 | 3.47 921 3.51 0 1101 3.513 151 | 3.52 94 | 3.54 | 112 | 3.54% 
58 oe aera ata LC] 88 | 10.23 a.m 10.36 | 102 | 10.45 | 107 | 10.454 77 | 10.50% 74 | 10.51 84 | 10.513 64 | 10.54 64 | 10.54% 83 | 10.55 62 | 10. 56 
40 SBE ee 88 | 11.14 a.m 11.23 64 | 11.27 62 | 11.29 80 | 11.31 62 | 11.32 72 | 11.38 75 111.3821 95 11.39 55 | 11.41 92 | 11. 413 
34 A a A 62 | 8.56 a.m. 9.01) 104| 9.08) 101} 9.10] 105} 9.11 101 | 9.13 | 100| 9.14) 113 | 9.16 89 | 9.18 92 | 9.184 101 9.19 

West Virginia: ; 
159 AAW) odoinn 4 | 3.21pm. 3.30 36 | 3.35 92 38 | 140 | 3.45 74 | 3.45% 98 | 3.46 | 130 | 3.48 73 | 3.494 9 | 3.50 | 115 | 3.51 
160 PE Le 44 | 10.51 a.m .| 11.01 36 | 11.06 52 | 11.08 20 | 11.082] 120 | 11.147 100 | 11.143] 126 | 11.16 | 112 | 11.164 122 | 11.19 | 112 | 11.19} 
35 AB a i 40! 231 p.m. 2.38| 104 | 2.48 | 102 | 2.50 | 106 | 2.501 S14 2.51 73 2.54 105 2.543 99 2.55 gy li 2.55% 78 2 
53 4 BAW.) .....% 44 | 954a.m.| 10.09 74 | 10.12 | 100 | 10.14 55 | 10. 141 92 | 10.16 99 | 10.163 42 | 10.17 97 | 10.19 99 | 10.193 119 | 10.20 
74 4 Bw)... 46 | 8.18a.m.| 8.27 87! 8.31 81 | 834 29 | 8.34% 70| 8.40 54 | 8.41 88 | 8.42 65 | 8.4231 78 | 8.43 | 100 | 8.45 
86 A BAW) anion» 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 | 10.00% 132 | 10.03 
20 13 and 14...... 23 | 224p.m.| 2.38 48 | 2.41 | 105 | 2.44 | 110 | 2.46 65 | 2.47 | 100 | 2.48 78 | 2.49 93 | 2.491 79 57:1. 2.50% 
51 | EE Nn 36 | 1.29p.m- 1.43 95 | 1.48 041 1.51 107 1.51 33 | 1.52 1.54 1 108 | 1.542 87 1 1.55: 100 | 1.57 113 | 1.57% 
49 I VTA Sly 43 | 3.29p.m.|H 3.44 30 | 3.49 99 | 3.54 | 112 | 3.54] 32 3.55 79 | 3.59 96 | 3.594 69 4.00 74] 4.04 96 | 4.04% 

167 EE CE 36 | 3.55pm. 4.02 35 | 4.06 93 | 4.09 97 | 4.09% 108 | 4.13 91 | 4.13% 112 | 4.14 | 146 | 4.23 97 | 4.23% 161 | 4.24 
168 IB Sha visite 36 | 11.0la.m.| 11.11 88 | 11.15 90 | 11.18 67 | 11.18 724 11.22 99 | 11.224] 89 | 11.23 j 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. 8G
 

  
  

| Record of melt—Continued. 

  

  Designation of coke. 

  
  

  

        
    

  
  

          

  

                                  

| 

f Weight and time of each ladle of melted iron. 
ee SRR Rev Tron Fi Pn MAT Lt Sie AV 

Coke| Blast on | 1. 2. z 4. 5. Jag: 7. 8. 
Field No. of coal. | test | 2" | ning. . 

No. | Lbs. | At— | Lbs. | At— | Lbs.| At— | Lbs. | At— | Lbs.| At— | Lbs.| At— | Lbs.| At— |Lbs.| At— | Lbs. 

2 ie 46 47 48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60 | 61 | 62 | 63 | 64 

| 
West Virginia— | ! 
Continued. | 

05 43| 410p.m.| 420| 35| 42¢| 03| 428 71| 428) 25| 420 75 | 432| 81 | 432% 7T6| 433| o68| 434| 78 
Wairoa ds $5! 28pm.| 253] 38) 256) 104| 250] 99| 204] 95| Som 94| 305] 70! 3 Tr] su s7| 12] 58 
Woo a 45 | 10578. m.| 11.07 | 40|11.10| 96 |11.15| 112| 11.154) 79 | 11.16| 95| 11.17 | 103 | 11.173 83 | 11.187 96).11.19| 108 
mo 45 | 823a.m.| 837| 91] 8.42| 72| 8.423 100 a ‘57 sam sel eias Tos sE1| ol 2513 78) 25! ‘sy 
wo 73 | 918a.m. 9.26] 98| 9.32 61] 9.321] 104| 9.35] 89 | 9.36 | 119] 9.363 109 | 9.37 | 8 | 9.41 95| 9.42] 9 
6B (WY... 48 | 245p.m.| 2.50| 20| 2.55| 96| 2.57 | 73| 2.59| 25| 2.59% 92 | 3.027| 71] 3.03| 64] 3.08 67) 3.04| 68 
HBB (wy | 25pm 2.98( 100] 2.42] 10 2.44] 17 | 2.46 92} 2.507) 13] 2.5040 16| 2.51] 102] ‘2 m1 | 2.53 119 
WB wl. 49 | 11.08 a.m .| 11.15 | 101 | 11.19 112) stl1n23| 6511.26] “97 | 11.265] 33! 11.27 | 112 (11.30 ( 107 (11.30% 334 
he ye Sn 60 | 9.32a.m.| 9.38| 121| 9.47 | 111 | 9.473 83 | 9.50 | 79| 9.51 | 76| 9.527| .58| 9.53| 63| 9.54 | 63| 9.56 58 
Jin 74| sT5p.m.| 3.23] “o3| 329 e5| 3.20°| 98] 3.32| so| 3.33| 73| 3.3% s2| 3.36] s¢| 3.3;w| 73] 3.3| oO 
LE 78 | 10.20 a.m .| 10.32 | 29|10.35| 51 |10.37| 100 | 10.39 | 77 | 10.44 | 94 | 10.44} 79 | 10.45 | 7810.46 | 83 | 10.46% 85 
w|i wise me] 317] 30(73.93 suo Tail ales] wml aiop | gl fnlangl so] S.os) er | 3.310 75 3.310 790 
Ee 83 | 9.51a.m.| 10.09 | 88!10.15| 111) 10.154 107 | 10.16 | 85 {10.173 123 | 10.18 | 100 { 10.18} 77 | 10.20 | 101 { 10.20% 103 
0 83| 323p.m. 3.34| 90| 3.39 | 84| 3.43| 105| 3.43 49 | 3.44 86| 3.45| 106 | 3.451 46 3.46 71 | 3.49 102 
MA (wy.  .. 84 | 328p.m.| 3.37) 92| 3.43| 99| 3.433 34| 3.44| 82! 3.46| 96| 3.46} 112| 3.47 | 77 | 3.40 | 98 | 3.49% 81 
0A (wy. 84| 330p.m.| 3.40( 69| 3.47 | 102| 3.527| 102 | 3.52}| 98| 3.53 | 59 | 3.531 87 | 3.54 110 | 3.54} 100 | 3.55 | 83 
A 80 | 10.27 a.m.| 10.34 | 4610.37 | 128 | 10.40 | 97 | 10.405 89 | 10.44 | 120 | 10.44} 96 | 10.45 | 74 | 10.48°| 137 | 10.48% 99 
POA 80 | 1054a.m.| 11.05| 20|11.00| 56 |11.14| 81 |11.207| 51] 11.204 71 |11.227| 81 | 11.223 60 | 11.23 | 64 | 11.267 74 
WA (wy 7 | 10%am.| oa] Soli mols si{niel win ain] vlna wiunm| e2in.sm 9 
0A (W.)ii.- 87 | 10.32a.m .| 10.44 | 45] 10.47 | 97 | 10.50 | 103 | 10.53 | 73 | 10.534 7310.59 | 86 | 10.593 91 | 11.00 | 81 | 11.02°| 73 
7 $2 | 11 00a.m. 11.00] sis eo (1.7 ] mln 6611.22 78| 11.2230 97 11.287 e3|11.25| s0| 11.25% 88 
TH a of | 10.32a.m.| 10.40 | 1 | 10.49 | 115 | 10.50 | 106 | 10.504 88 | 10.51 | 90 | 10.54 | 100 | 10.543 88 | 10.55 | 92 | 10.55% 98 
Nw) ol | 33pm. 3.47| T1| 35 | 76) 3.52| 102| 3.55} 100| 3.56 66) 3.59 98] 3.501 93| 4.00 o9v| 4.027 07     
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Cupola tests of coke from coals received in 1905—Continued. 
  

  

  

    

  
    

  

  

  
    

  
  

                                            

Record of melt—Continued. 

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

Coke 10. 11. 12. 13. 14. 15. 16. | 17. 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— 

2 3 66 67 68 69 70 71 2 3 IE 76 7 78 79 80 | 81 82 | 83 | 84 85 86 87 

Qonmaisville coke... foo 155 | 11.26 | 250 | 11.27 | 125 | 11.28 | 170 | 11.29 | 140 p fs LA Dre RR) oe a ied BRIER Mba SRI BRR ltl sr Etna BHC 1) SOs 
inois: ; 
TED whos 5] 74 | 11.44 | 108 | 11.46 | 107 | 11.46% 87 | 11.47 | 93 | 11.48 | 101 | 11.483 79 | 11.49 | 95 | 11.51 | 101 | 11.51% 76 | 11.52 | 75 | 11.556 
13 mo sail. 2: 200 070. 37:1:53 { 10.18. "314: 10-20°| 63 1:10.21 |'=29 |. 10.24 | +13 1010. 28H Fr 00. 20L le veces coat [se ote fsa ee Vale ae 
er a ne 3] 90 | 10.49% 58 | 10.50 | 132 | 10.51 | 93 | 10.51% 60 | 10.52 | 125 | 10.54 | 90 | 10.545 95 | 10.55 | 118 | 10.58 | 77 | 10.58% 50 | 11.00 

AB eit ee id 10] 73 | 11.03% 89 | 11.04 11.07 | 88 | 11.074 76 | 11.08 dEAS Lr erm Th ale aan eer al Ch be [i eRe Ed 
Indiana: 
OW ans oi] 809i 12.541 700.) 2.545120 2.55; 78) 2.501 105 | ‘2.5051 114 | “3.00 ¥43i | 3.03 |. .ee teehee esol sel te e ne fe ea eae 
Bn FAA RO Se 8|111} 3.06 3.08 | 118 | 3.08% 92 | 3.09 90 ER VI TY Sl LON EE Fen Rig i JO mea] BE NCR ei EL IS 
LOR Cr 8 11.17 79.1 11.20 | 96 | 11.204 67 | 11.21 | 77 | 11.24 | "91 4 11.2441 67 | 11.25° 0 ‘71 { 11.29. 90 | 11.293 53 | 11.30:( 61 | 11.32 
TAW) sai 13 | 63 | 10.44% 92 | 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 
LAW.) 13 2 2 on 80 | 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} 
PE Tin on i bs BU CH al Ere SH el CS BE nC Bn rR PI i I be BL SE SO ES GR a ER IE pt 
Fy COREE 17] 91 | 4.16 | 94 | 4.163 102 | 4.17 | 92 | 4.19 | 104 | 4.195 98 4.20| 73 | 4.24 | 92 | 4.244 90 | 4.25 | 62 | 4.30 | 80 | 4.30; 

OB (Ww)... 18.1114 | 8.243097. | 3.257116] 3.200113 | 3.2040 1181 3.301182 [1 3.34; W12[ 3.345 127 4 3.35... [....... olen oft 
OB (wy 18 | 131 | 11.19% 121 | 11.20 | 127 | 11.23 | 130 | 11.23} 137 | 11.24 | 63 | 11.25 | 81 | 11.28 | 74 | 11.28%} 68 | 11.29 | 100 | 11.30 | 73 | 11.31 
4 SA eS 51 | 89 76 | 3.41 | 80 | 3.42 | 53 56 | 344 | 57 | 3.46) 8 | 3.48) 50 4 AE ER RG SN a SE 
Lea 51| 97 | 4.104 38) 4.11 | 89 | 4.12 | 90 | 4.12} 57 | 4.13 | 8 | 4.15 | 94 | 4.153 120 | 4.16 | 78 | 4.18 | 94 | 4.183 122 | 4.19 
ile 

i 7 ele Dt Ll 71 56 | 9.55 | 73 | 9.55% 66 | 9.58 | 49 | 10.00 | 67 | 10.01 | 51 | 10.02 | 73 | 10.04 | 40 (10.07 | 47 | 10.10 | 65 | 10.12 | 40 : 10.13 
1 Boa ns 76 [113 | 2.45 | 8 | 2.46 | 93 | 2.47 | 112 | 2.48 | 88 | 2.49 | 82 | 2.50| 97 | 2.51 | 88 | 2.53 | 88 | 2.531 102 | 2.54 | 8 i 2.55 
He Rn 75 9.36 [111 | 9.37 | 8 | 9.39 9.40 | 97 | 9.41 | 72| 9.41 79| 9.44] 75 | 9.46| 63 | 9.47) 68 | 9.48 | 81 | 9.50 
EE SER 90 | 88 | 3.37 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 
Ol Pi a 90 | 94 | 11.06% 93 | 11.08 | 87 | 11.08% 109 | 11.10 11.10% 107 | 11.12 | 45 | 11.12% 96 / 11.14 | 64 | 11.14% 105 | 11.15 | 89 ; 11.17 
HEE Ee a Fl 56 | 98 |10.16°| 56 | 10.16% 107 | 10.17 | 94 | 10.18 | 102 | 10.18% 104 | 10.19 | 87-| 10.214] 96 | 10.23 | 69 | 10.23 | 106 | 10.25 | 14 | 10.25} 
iS ET 85 | 88 | 3.494) 67 | 3.507 | 95| 3.51 | 58| 3.511 ‘89 | 3.53°| 46 | 3.533 91 | 3.54 | 90| 3.55 | 41 | 3.554 96+ 3.56 | 39 | 3.58 

5 Tories ER a FEA 8 | 81 | 4.55 |101 | 4.55% 75 | 4.57 | 88 | 4.574 93 | 4.58| 73 | 4.59 | 8 | 5 oy 87 | 5.02 | 88 | 5.024 82 | 503 | 8 | 5.04 
arylan : 

0 Talwar 58.1 «83 | 11.058'117 ( 11.07 | 79 | 11.07% 117 | 11.10. 79 | 11.10% "32! 11.12 | 113 | 11.1451 100 ("11.15 68 | 11.16.|.....]... =f...) oe 
ig: ; : 
AR 22 2.07 97 | 2.10 106] 2.20 | So 2.22 79 223 (107 2.241 97 2.26. 73° 2.273100 2.28 74] 2.31 ( 75 2.33 

2 Aye B (wy... 66 | 114 | 10.34%) 141 | 10.35 | 120 | 10.36% 108 | 10.37 | 122 | 10.38% 60 | 10.39 | 108 | 10.40 | 59 | 10.404 81 | 10.42 | 97 | 10.43 | 86 | 10.44 
HG DARE 04 | 93 | 4.221] 87 | 4.23 87 | 4.26 | 81 | 4.261 83 | 4.27 | 88 | 4.28 | 84 | 4. 283 88 | 4.29 | 92! 4.30 | 84 | 4.30% 89 | 4.31 
ARS TE LT 89 | 89 | 833107 | 8.33% 87 | 8 104 | 835 | 88 | 8354 89 | 8.36| 91 | 837, 93 | 842107 | 843| 91 | 844 | 128} 845 

SA (w.) Lin i 93 | 53 | 11.53 | 43 | 11.57 | 53 | 11.574 53 | 11.58 | 52 | 11.58%] 34 | 11.59 | 53 | 11.59% 64 | 12.00 | 29 | 12.00% 47 | 12.01 | 33 | 12.013 
RAE arena] 72 89) 3.56] 92 3.59 | 97] 3.504 #4 | 4.00 85 | 4.03| 93 | 4.031 84 4.04 | 78 | 4.09 | 96 | 4.001 79 | 4.10| 46 | 4.12 

AA Er 72! 6511.46 | 82) 11.481 79 11.48%" 99 | 11.49 | 88! 11.50! 83 | 11.504 114 | 11.52 | 64 | 11.52% 105 | 11.53 ’| 113! 11.56! 85 { 11.56} 

a Plus 10 per cent pitch. 
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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. 
    

  

    
  

    

    
  

      

  

                        

  

                  

  

  

Coke 16. 0. 
Field No. of coal. test : i 

No. Lbs. Lbs. At— Lbs. At— At— At— Lbs 

2 68 73 76 79 81 85 | 86 

Pennsylvania: 
86 2. 54% 2.55 81 2.57 2.58 2.59 1110 
o E ) 4.53 96 4.57 4. 57% 4,500 

1. 06} 11.10 se A Te a Ln a ah 

71 5 
130 10. 
88 

74 3.2 3.22% 102 | 3.241 3.27 3.201 50 
81 10.1 10.16 105 | 10.19 10.19% 10.21 | 95 

109 3.313 3.32 132 | 3.37 ERE ee ba 
95 11. 58 11. 59 68 12.01 12.01% 12.04 | 136 

A 5 | 3 Fy « 8 J URL” VA BR 7 PN J) FRO ire) Fran leaaas 

127 10. 46 10. 50 76 LR EER Sana I Be VR Brod MO ile ein 
127 4.08% 4.09 138 4.15 4.151 4.191 56 
106 9. 54 9. 55 63 | 10.01 10.02 10.04 | 70 
88 2.25 2.29 104 | 2.32% 2.35 2.36 | SE 

80 9.29 9.30 98 | 9. 41% LE YS eG Bae In he SE et ME ES brads 
116 10. 30 10. 33 100 | 10. 38 03 A Pr a arse 
101 3. 58 3. 58% 98 | 4.04 4.05 4.08 | 98 
84 10. 52 10. 52% 93 | 10. 55% 10. 56 11:02. 0... 
93 4.20% 4.21 87 4.24 4.25 4.26 79 4.28 

102 3.29 3.31 58 | 3.33 3.33% 3.35 | 92 3.35 
133 11.31% 11. 32 70 11.35 11. 38 11.39 | 75 | 11.40 
104 11.24 11.26 117 11.28 11.28% 29 11.31 96 | 11.31% 
87 11.113 11.12 109 11.14 11.15 . 15% 11.16 67 11.17 
75 4.10% 4.11 101 4.13 4.13% .14 | 4.14% 93 4.17 

118 8. 8.48 137 8.53 8. 54 FO TAR Eh all e  l R 
101 4.17% 4.18 96 4.22 4.25 . 25% 4.26 | 111 4.27 
111 8.14 8.143 63 8.161 8.17 19 | 8.193 98 | 8.20 
109 10. 45 10. 46 98 10. 50 | 10. 52 ,'53 10. 55 | 125 | 10. 56 
60 4.30 4.32 51 4.35 4.37 38 4.39 46 4.41 
90 3. 56% 3. 58 80 4.01 | 90 4.01% .02 4.04 | 56 | 4.04% 
79 10. 58 10. 58% 50 11.011 11.02% .03 11.03% 90 1.05   
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88 7511.42 
62 | 104 | 9.20% 

wl 71s 
4 | 9511.21 
0 93| 2.57 
44 | 9310.21 
46 | 70 | 8.45} 
46 | 109 | 10.03% 
23 37 2.5 
36 | 69 | 1.58 
43| 71| 4.05 
36 | 106 | 4.24% 

PRR 36 | 59 | 11.30 
5 43 | 60 | 4.35 
XO a 45 | 55| 3.19% 
6 45 | 9211.20 
Vo ea 45 | 71 | 8.54 
WA 73| 93| 9.46 
WEY a 48 | 84| 3.07 
HBBIv) 49 | 110 | 2.56 
WBBiwvy. 49 | 148 | 11.34 
V6). . 60 | 62 | 9.59 
ay 74| 76 | 3.40 

IS a 78 | 103 | 10.49 
Yo | 73] 3.3% 
a 83 | 90 | 10.21% 
TR a 83 | 99 | 3.53 
FAW ots as 84 | 102 | 3.54 
SOA We) 84| 92| 3.58 

80 | 70 | 10.51 
80 | 4411.29 
87 | 102 | 11.24 
87 | 91 | 11.04 
82 | 9211.27 
91 | 91] 10.57% 
9 | 115 | 4.03)   

11.44 | 
9.21 | 
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91 (11.45 | 8411.46 | 75 11.464 8511.48 | 92 11.48% 36 11.49 | 72 
96 | 9.24 | 93 | 9.24% 83 | 9.27) i87. |. 9.273 88 | 9.28 | 103 | 9.28% 8&9 

| ! | 
63 | 3.59% 109 | 4.00 | 113 | 4.02 | 46 | 4.03 .....|....... [oslo ln . 
86 | 11.224 130 | 11.24 | 87 | 11.24% 89 | 11.25 | 114 | 11.26 | 83 | 11.263] 103 
66 | 2.59 | 84 | 2.594 88 3.01} 94) 3.01 | 65| 3.02% 8 | 3.03 | 76 
98 | 10.23 | 101 | 10.234 109 | 10.24 | 86 | 10.25 | 100 | 10.25% 109 | 10.26 | 98 
72 8.47% 65| 8.4 90 | 8.49 | 71 | 8.50104 | 851 | 112 | 8.51% 72 
99:1 10.19 D810. 80 oo 1 ... AR EG TC SR Bi UM Bl eee 
93 | 2.53| 90 | 2.55 82 | 2.56 | 87 | 2.57 | 92] 2.58 74 | 2.59 | 84 
88 | 2.00| 98| 2.01 | 92 | 2.01% 111} 2.02 89 | 2.024 97 | 2.03 | 111 

104 | 4.10108 | 411 | 70 | 420 | 74 | 4.213 102 | 4.22 | 59 | 4.24% 94 
106 | 4.30% 107 | 4.3 1 401 IE MT SEA Ite A Re) ho SH 
56 | 11.33 | 101 | 11.333 92 | 11.34 | 67 | 11.343] 102 | 11.35 | 96 | 11.37 | 105 
67 | 437 69 4.3 75 | 4.38% 80 | 4.39! 72 | 4.40 | 76 | 4.40% 143 
45 | 3.273 52 | 3. 92 | 3.29 | 45 | 3.295 45 | 3.30 3.32 | 39 
90 i 11.23°| 97] 11.24 | 108 | 11.244 88 | 11.25 | 95 | 11.27 | 107 | 11.274 90 

107 | 8.57 | 102 | 8. 72 | 8.58% 99 8.59| 92{:9.01| 63 | 9.013 70 
82) 9.50 57 | 9.51 | 78 9.53 | 53| 9.54 | 46 9.55 | 62} 9.56 | 48 
66 | 3.11) 63(°3.113 39) 3.12 | 20 ("3.124 54 | 3.145 61 3.15] 45 

118 | 2.59 | 106 | 2.594 90 | 3.00 | 88] 3.03 | 102 | 3.03% 94 | 3.04 97 
105 | 11.36 | 85 | 11.36% 90 | 11.37 { 111 | 11.40 | 80 | 11.404 99 | 11.41 | 121 
59 | 10.02 | 90 | 10.04 | 46 | 10.05 | 74 | 10.06 | 87 | 10.07 | 44 | 10.073] 69 
70 43 | 80 | 3.43% 91 | 3.44] 81 | 3.45| 77 | 3.46 | 89 | 3.46% 56 
97 | 10.53 | 106 | 10.53%! 79 | 10.54 | 81 | 10.57 | 96 | 10.573 86 | 10.58 | 83 
70 3.35] 70 | 3.38°| 97] 3.38 v5|.3.39[ 73| 3-41] 94 3.413 74 

113 | 10.23% 101 | 10.24 | 66 | 10.25 | 105 | 10.25% 98 | 10.26 | 105 | 10.265 67 
71 56°| 8 (3.565 8 | 3.57 | 8] 3.591 90 4.00] 8 | 4.01 | 76 

115 | 3.57 | 100 | 3.57% 106 | 3.58 | 109 | 4.02 | 102 | 4.02% 100 | 4.03 | 113 
94 | 4.00] 92] 4.01 | 8 | 402 | 74| 403 |100 | 4.03% 84 | 4.04 | 84 
68 1 10.53 | 128 | 10.53% 94 | 10.54 | 62 | 10.56 | 122 | 10.56% 93 | 10.57 | 57 
61 | 11.31 11.3141--270.11.36:| 64 (| 11.3651 30 11.38 1.0 fo. 0... 
99 | 11.27 | 108 | 11.28 | 88 | 11.31 | 92 | 11.31% 106 | 11.32 | 83 | 11.32% 86 
98 [11.07 | 59 | 11.074 69 {11.08 89} 11.11 ; 81 b Toh od 95 
77111.30 | 91 | 11.30% 62 | 11.31 | 77 | 11.33 | 88 | 11.333 68 | 11.34 | 68 
81 | 11.00 | 90 | 11.00%} 101 | 11.01 | 105 | 11.02 | 89 | 11.04 | 85 | 11.04%! 96 

107 | 4.06 | 32 | 4.065 75| 4.08 | 102 | 4.08% 39 | 409| 65 4.11 | 53 
li       

  

a Plus 5 per cent pitch. 
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b Blast off at 11. 11 a. m.; belt on fan broke while pouring sixteenth ladle. 
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Designation of coke. 

Record of melt—Continued. 

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

  

  

Field No. of coal. test 
No. 

Coke 
      

  
| 

      

  

152 
  

Maryland: 
lw. Ya ou 

Ohio: 
5   

  

    

              

  

  
    

  

  

  
    

    

Weight and time of each ladle of melted iron—Continued. ; 
Motiing Remarks. 

23. 24. 25. 26. (min- 

At— [Los At— [Lbs] At— [Lbs] Ae | F0- 

91 | 95 [96 97 | 98 | 99 | 100 101 
| 

Fn ed Elia RE ET Mat Ripa 27 | Iron hot. 

PET SIL Sl Rg ERR s dalle ma 3 Do. 
Epa a an EE Cel et Ma Nh TE 34% Iron very hot and fluid, but chilled at bottom; bed 

| burned out. 
TH BOE Ed ea Ee ei BoE Se een met 25 | Temperature of iron medium. 
LEAR Bs hah de Se nal BURA BELA Ken 28 | Iron cold. 

Eee Lea Ul BOR Re SS Rd Pir 30 | Temperature of iron medium. 
Sram eH et Va rn 28 | Temperature of iron medium; blast off 1 minute. 
Pit Tae BE aa oa ghl TO el JO 45 | Temperature of iron medium. 
10.58 | 54 | 11.01 46:1 11.02:4. . bed 37 | Iron cold. 
11.173 91 | 11.18 | 65 | 11.20. | 93 11.214 29 | Temperature of iron medium. 
SoA ie Ion Sie! Bona dB Sb Sie enn fee ! 23 | Iron cold. 
RSV Nb! WBA el Wf O BIA Semon JE i RR 35 | Temperature of first 7 ladles medium; balance hot. 
et Jin a COR Ct (te ental inl Sil il EAR 29 | Iron hot. : 
Se ELST Re J A SE 32 | Temperature of iron medium. 
eh AY LE ee A AR 54 | Iron very hot and fluid; coke recommended for fur- 

| ther trial. ; 
71] 4241 831 4 25 nas | Sly 30 | Iron hot. 

10.18 | 4110.20] 23 16.21 | 33 | 10.23 50 Do. 
ALB I CARR Le El I ree 27 | Iron very hot. 
a a Ce SRE La A a ME Send 38 | Iron hot and fluid. 
A RSE LL re BLE dais 32 | Iron hot. 
eS nd LS SR Re EE En A et Ei 29 

j 1d Fp IA Baa rk et i an SU Bir 32 | Iron hot and fluid. ; 
77 | 4.013106 | 4.02 41 | 4.03 32 | Iron hot; all pig iron used to determine effect of sul- 

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

Pups el ERE Sag. Tine Ene Ban ONE FG Sng 26 | Iron hot and fluid. 

ERNE CO ti SRE Li Re my SOC CRG EAN 31 | Iron hot. 

CER bl RET ae bre BE eh 39 | Iron very hot and fluid. s 
sated chs odd oad ah 24 | Iron hot. 

99 | 4.37] 89 | 4.374 91 | 4.38 36 | Iron very hot and fluid; 27th ladle—76 pounds at 
I 4.39; 28th ladle—65 pounds at 4.41. 
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Pennsylvania: GS 
BSW. Ye an 2 

  
  

                          

  

a Plus 10 per cent pitch. 

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. 
Iron hot; 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. : 
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 in 1905—Continued. 
  

Designation of coke. 

Record of melt—Continued. 
  

  

  

    

  

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

ny : 7 : 7 v; iin g Remarks. 
No Coke 21. ou 23. 24. 28. 26. iid 

Field No. of coal. test _— utes) 

No. |Lbs.| At— |Lbs.{ At— |Lbs.| At— |Lbs.| At— |Lbs.| At— |Lbs.| At— | 

1 2 3 88 89 90 91 | 92 93 94 95 96 97 | 98 99 100 101 

West Virginia: Sree i I | 
159 AW. on SE Br LE ERO Tl Rl BT fe ed SS pt Bn EL plies 33 | Temperature of iron medium. 

0 ER ee nn 2 | Boletus 40 | 101 .05, HOSS 100 SABA fiat fis at ron very hot and fluid. 
53 44]: 191 71:10. 237] 92:1 110.32 | 35° 0:10.34H clo Lo [roel 25 Leon) hot; all pig iron used to determine effect of 

| sulphur. 
7 6) 72| 8.57| 61] 8.50 157] 8.503 «| 0.00 |............ [Solin 33 | Iron hot. : ) 

Ce EE DA IER BE St a Bea EE Fl RR Hs PIE {te emperature of iron medium. 
20 23 7803.03 (107° 3.04 72°. 8.07 [64] 3.10 921 3.12 64 1:3.13 36 I hot and fluid. 
51 36 | 71] 2.04% 85] 2.07 | 102 | 2.074 85 2.08( 79 | 2.10 69 | 2.12 29 | Iron hot; all pig iron used to determine effect of 

sulphur. 
15 PRR TR let rr SOS Bre i RE Ba Sd Se Se i Sn lS 2 Do. 

4 RETR BSR TO fe SE EN Ei Da i ie Pe i 
168 36 96 | 11.39 | 102 | 11.39% 83 | 11.40 97 11.42 300: 10043 bo, oh sas 32 | Iron hot. 

= 43 [148 | 4.42} 140 | 4.43 ..........--]----. A ER Poe es 2 Jomparonne 3 iron medium. 
Ea EP foo a rl fot ron very cold. 

170 45 | 102 | 11.204 92 | 11.30 | 83 | 11.34 | 100 | 11.34} 88 111.35 | 45 | 11.36 29 | Iron ey 

50 dB a A ae SE Et Sn LS pS RL A A PE 25 | Temperature of iron medium; all pig iron used to 
| determine effect of sulphur. 

36 73 | 63 | 9.59 | 5210.00 | 118 | 10.02 | 89 | 10.03 |............[............ 33 | Iron hot; blast off 4 minutes. 
37 48 | 44 | 3.19 43 3.20 8 3.21 3.214 491 3.22 311.3.23 46 | Iron fairly hot but sluggish. 

181 TERE TE ee RR a Sof hat 7 . BE A SE POET, Do. 
38 60 | 4210.11 | 6210.13 | 7010.14 | 5410.15 | 43 10.16 |... . oie 38 | Iron hot but sluggish. 
39 941-77 3.493 91 3.51 77 3.52 | 118 3.53 27 | 3.54 | 68 [3.56 34 | Iron very hot and fluid. 

46 78 | 67 {11.027 87 [11.04 | 92 | 11.04% 66 | 11.05 + 70 | 11.08 | 78 | 11. 09 37 | Iron hot. 
45 79 | 97 | 3.443 69 | 3.45 | 73 | 3.46 | 100 | 3.47 72! 3.48| 75] 3.50 36 Do. 
62 83 | 104 | 10.29°| 55 | 10.29% 52 | 10.32 | 92 | 10.323 82 10,33 4. be 24 | Iron hot and fluid. 
41 83 | 84 | 4.04 76 | 4.05 | A ER BOS Ra LI ae BR NER er Ry 33 | Iron hot. 
43 | Si mil do 10] 4107 95] 4uoyl esl adn. SE 34 Do. 
63 84] 82°] 4.08390 4.00 | 8 410. ...0..2....).-... re foci 30 | Iron hot and fluid. 
2 80 ( 94] 11.007} 5211.03 | 88 £11.04 1... |... 0]. .... fell === fzerhiee 2 Iron hot. 

1 CER ET Clr a SR SR Ss RN ce GE el eS ER Iron cold. 
71 87 Fi o78 1.37 | 266 DIL. 38k foro te faeeansn [oot [-aeeen 34 | Iron hot and fluid. 
42 ye J EE I LR SS PRR th HL TTA SS EE [-=n-so- EEE PPR 27 | Temperature of iron medium. 
44 82 | 50 | 11.37 | 54 | 11.38 |....looooo a aE AR SR 29 Do. 
72 o1 07 11.001... Yuin | Sen Wr ano Ln een 29 | Iron hot. 
88 91 | 70 4. 163 69 4.17 | 120 a8). | Rell | SRA 31 Do.         
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Cupola tests of coke from coals received from January 1, 1906, to June 30, 1907. 
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Designation of coke. : Charges (pounds). 

Total. Coke Date . . . . . Ratio No. | Field No. of coal. | test © |Qoke| Pig | qian. | Coke. BiB |g Coke. | Tig |g Coke.| Dig |g Coke.| .TI8 |g fi y A Lod. iro. p-| Coke. |; on. [Serap. Coke. | 1° | Scrap. Coke. iron, | Scrap. Coke.| = | Scrap. Pig of iron No. Coke. iron. |Scrap.|to coke. 

2 3 4 5 6 fh 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

Alabama: 
2B (Ww)... is 142 | Aug. 1| 200 | 600 200 58 | 413 138 58 | 413 138 57 | 412 137 57 | 412 137 | 430 | 2,250 750 7 2B (Wy. .oni 142 | Aug. 25 | 200 | 600 200 58 | 413 138 58 | 413 138 57 | 412 137 57 | 412 137 | 430 | 2,250 750 7 EARLS Sa 138 |. 02s 210 | 630 210 55 | 405 135 55 | 405 135 55 | 405 135 55 | 405 135 | 430 | 2,250 750 i SUWY aos svi, 139 | Sept 210 | 630 210 55 | 405 155 55 | 405 135 55 | 405 135 5 | 405 135 | - 430 ,250 750 7 SOW. i dn i 139 | Aug. 21 210 | 630 210 55 | 405 135 55 | 405 135 55 | 405 135 55 | 405 135 | 430 | 2,250 750 7 HEE 131 | Sept. 8 | 200 | 600 200 58 | 413 138 58 | 413 138 57 | 412 137 57 | 412 137 | 430 | 2,250 750 7 Ce 131 | Aug. 21 | 220 | 660 220 53 | 398 133 53 | 398 133 52 | 397 132 52 | 3897 132 | 430 | 2,250 750 7 BAW. idee divs 136 | Aug. 3 | 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7 A %; (Wi )as aidan 136 | Aug. 27 | 200 | 600 200 58 | 413 138 58 | 413 138 57 | 412 137 57 | 412 137 | 230 | 2,250 750 7 rkansas: 
1B (wb... 97 | Sept. 4 | 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7 CB Aw. yb, 0. 97 | Aug. 9 | 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7 7B (whe. i... 105 | Aug. 10 | 220 | 660 220 53 | 398 133 53 | 398 133 52 | 397 132 52 | 397 132 | 430 | 2,250 750 7 7B (w.)c 105 | Sept. 1 | 220! 660 220 53 | 398 133 53 | 398 133 52 | 397 132 52 1 397 132 | 430 | 2,250 750 7 QW ID. on 102 | Sept. 4 | 210 | 630 210 55 | 405 135 55 | 405 135 55 | 405 135 55 | 405 135 | 430 | 2,250 750 7 ww: OWI i 102 | Aug. 11 | 220 | 660 220 53 | 398 133 53 | 398 133 52 | 397 132 52 | 3897 132 | 430 | 2,250 750 7 inois 
2B. (W.).. 118 | Aug. 21 | 210 | 630 210 55 | 405 135 55 | 405 135 55 | 405 55 { 405 135 | 430 | 2,250 750 7 29 (WY... oi ia 170. { Nov. 13] 190 | 760... ..:. 60 | 560 |....... 60 i 560.4.....5. 60 | 560 00:0: 560... .. 430 | 3,000 | (9) 7 RO AWY. tani 170 | Nov. 16 | 1904 760 {......- 78 1 560-4. .o.. 78% 560....... 77 | 560 TTX 500N. oo. 500 | 3,000 | (2) 6 a CW ein tities 170:f Nov. 22 | 2001 800 |.....:. 444-350. ...... 440 550. ...=-- 44 | 550 43 30-5501. en 375 | 3,000 | (¢) 8 Indiana 
TDW. anti 110 | Aug. 17 | 180 | 540 180 63 | 428 143 63 | 428 143 62 | 427 142 62 | 427 142 | 430 | 2,250 750 7 i VTC.) as a 163 Nov. 12 |. 190 | 760... .... 60. |'--560 4. ...... 60 = B60. co 60: 3607. ...... 603 560]. ...... 430 | 3,000 | (9) 7 ansas 
6 x BEL Ea 115 | Aug. 23 | 180 | 540 180 63 | 428 143 63 | 428 143 62 | 427 142 62 | 427 142 | 430 | 2,250 750 7 Kentucky: 
es 164 | Nov. 10 800}. aed 580 5504... es 58.4 5501. .... 0. ST 550. ns S78 3000. 430 | 3,000 | (9) 7 8 Te 164% Nov. 15. 210 | ‘S40. |. =... 73115400... 0... 784 540... 72:4 540 oS 724 840... ..h 3,000 | (9) 6 CE Sy 164 | Nov. 16 | 200 | 800 |....... A411 B50. le 44 1550 1. vel 44] 550 |....... 431: 550 |....... 375 | 3,000 | (4) 8 GAWD 167 | Nov. 12 | 170 680 |. .....: 65... 580 .....~. 654 5803... 65! 580. ix 0s 654 580 |....... 430 | 3,000 | (4) 7 OA CW Yuin 167 | Nov. 21] 170 | /680(....... 523 580 |... :... IL {5804.8 SL 580. col... 311 530 ...-... 375 | 3,000 | (e) 8 OA NW. Yes. 167.41... do. i= 190° 760). \v . 78-560... .. 78% 5604. ...... T7.:0:5608), 37560. 0.. 500 | 3,000 | (e) 6 

a Details of origin of coal samples can be found in Bull. U. S. Geol. Survey No. 332. d Pig iron used from car 27633. 
b Plus 10 per cent pitch. ¢ Pig iron used from car 131943. 
¢ 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. ALLEL ; Charges (pounds). 

Coke| Date. Tow Ratio i Coke | Pi Pi i i i : Field No. of coal. fost Hy Tog |Scrap.| Coke. iro |Scrap.| Coke. ig Scrap.! Coke. JE Scrap.| Coke. nL Scrap. Coa) Pin] ofiron. 
: : : oke.| ;.o= | Scrap. to coke. 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

Missouri: 
DW). iis ae 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: j : § ! 
4B (Ww). 151 | Aug. 15 | 200 | 600 200 58 | 413 138 58 | 413 138 57 | 412 137 57. | 412 137 | 430 | 2,250 750 7 
Fl Wao do ooo 147 {....do...[ 220 | 660 220 53 | 398 133 53 | 398 133 52 | 397 132 52 | 397 132 | 430 | 2,250 750 7 

Bear w y STE 152 July 27 | 210 | 630 210 551 405 135 55 | 405 135 55 | 405 135 55 | 405 135 | 430 | 2,250 750 7 
hsniry o - Aug. 2¢| 200| 600 | 200 | 58| 413| 138| 58| 413| 138| 57| 412 137| 57 | 412| 137| 4302250 | 750 7 

Pennsylvania ! 
REE CA 159 | Nov. 8 | 200 581 550 |... B71 550 |. oa: S57. 0B 430 | 3,000 (a) 7 

1 Ra SE Ba 159 | Nov. 20 | 220 70:0 530 |... cc 7001::930 {:...c0n 700]. 530 os. a 500 | 3,000 (b) 6 
2s Cahn 161 | Nov. 9 | 210 8B: 540. oak 551: 540 |....... 55 1540 |... ..on 430 | 3,000 (a) 7 
I2(Wo). toc ini 162 | Nov. 10 | 210 Ce 35 {5400.0 55.1540: [hos 430 | 3,000 (a) 7 
! Aa es 161 | Nov. 13 | 220 70: 530]... Lc 70: 530: |. - i Siie 700] 830. |. 5 500 | 3, (a) 6 
2s 161 | Nov. 14 | 200 44: 55000... 44 |= B80 Yi A301 B80 375 | 3,000 (a) 8 
Dr 162]....do...| 210 Bil stl. wl mgt RE A 500 | 3,000 | (a) 6 
Bory 162 | Nov. 15°| 220 38% 5801.0." 383 530 1...0.- I 375 | 3,000 | (a) 8 
LAR CRI 187 | Feb. 13¢ 210 55 | 405 135 55 | 405 135 55 | 405 135 | 430 | 2,250 750 7 

Tennessee: 
as 133 | Aug. 22 | 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7 
LW Ys isos 153 | July 30 | 200 | 600 200 57 | 412 137 57 | 412 137 58 | 413 138 58 | 413 138 | 430 | 2,250 750 7 
OWE) Sas a vl Sn 153 | Aug. 23 | 200 [ 600 200 58 | 413 138 58 | 413 138 57 | 412 137 57 | 412 137 | 430 | 2,250 750 7 
She Bre Le 127 | July 30 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 ; 2,250 750 7 

Bs dn I 127 | Aug. 31 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7 
Sam RR 128 | July 31 | 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7 
Ba bE 128 | Aug. 31 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7 
He MA eR 125 | Sept. 7 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 |~2,250 750 7 
dd SR 129 | July 31 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7 
ER nt ro MS 129 | Aug. 30 | 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7 
SW Ys sii ean 154 | Aug. 1 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7 
BOWL ts lla 154 | Aug. 24 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7 
0 Ne Die a 122 | Aug. 6] 230 | 690 230 50 | 390 130 50 | 390 130 50 | 390 130 50 | 390 130 | 430 | 2,250 750 7 
{AE Ew 122'| Sept. 1 | 220 | 660 220 53 | 398 133 53 | 398 133 52 | 397 132 52 | 397 132 | 430 | 2,250 750 7 
TBCw.y soi 123 | Aug. 6 | 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7 
7B (w.). oo. 123 | Aug. 29 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7 
S Bw.) us. 134 | Aug. 7] 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7 
SB (w)........ 134 | Aug. 28 180 | 540 180 63 | 428 143 63 | 428 143 62 | 427 142 62 | 427 142 | 430 | 2,250 750 7 
OW) a ais 124 | Aug. 3 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7 
OW. ss i 124 | Aug. 28 | 200 | 600 200 58 | 413 138 58 | 413 138 57 | 412 137 57 1 412 137 ' 430 | 2,250 750 7 
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111 ROW, D a 156 | Aug. 4 | 230 | 690 230 50 | 390 130 50 | 390 130 50 | 390 130 50 | 390 130 | 430 | 2,250 750 7 
127 HCW.) ais TE AY ERR ah FRE] i Is SA SE SU ea oe Re oe lf dm) Ld land a Sena rd Ne 1 CO dl BR EL ie ae er DS LS Re A Ri 
144 YEW ya 160 | Nov. 9 240 000 J. 48 HE Re 48 SAORI on 47 3 LR BE 47 S10 430° | 3,000 |.....(. 7 
179 O 4 CW dada ois 160. | Dec. 3 | 220 | 660 220 53 | 398 133 53 | 398 133 52 | 397 132 52 | 397 132 | 430 | 2,250 750 7 

ta. 
118 | TS 130 | Aug. 14 | 200 | 600 200 58 | 413 138 58 | 413 138 57 | 412 137 57 | 412 137 | 430 | 2,250 750 7 

Washington: 
97 Na a a 135 | July 26 | 190 | 570 190 60 | 420 140 60 | 420 140 60 | 420 140 60 | 420 140 | 430 | 2,250 750 7 

134 a a 135 | Aug. 27 | 200 | 600 200 58 | 413 138 58 | 413 138 57 |. 412 137 57 | 412 137 | 430 | 2,250 750 7 

a Pig iron used from car 27633. b Pig iron used from car 131943. ¢1907. 
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Cupola tests of coke from coals recetved from January 1, 1906, to June 30, 1907—Continued. 
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Designation of coke. Analysis of coke (per cent).a 2 % Record of melt. 
[oH ~ 

ne By ; BL Recovered H =| 
g Sulphur. 3 a 3 g Pounds of iron. 20 (pounds). a £ 

$ Ed gol H ERs 3 Sg s 5 | § 20 2 13518 u £8 2: | £9 
Field No. of coal. | £ | 8 5 & 6b og 2 i ad SE | 8% 

Q 8 2 3 < : p= PS) Bs se = °9 > ws 0 
Bol LE = = a | a, =} £9 Hg S ha = gH / | a3 22 Ela El % (FI FELR BE ABEL a2 2 
5) iS} S fla a =| = os 15) 3 ° < < IG) 
Si = = & < ic k: = = = po] & < a = ho 3 = 5 

2 3 25 26 27 28 29 31 33 34 35 36 37 39 40 42 

Alabama: 
2. BW.) aida 142 1.06: 82.15,:18.75 | 1.167... 0a. 1.88 71 2,257 322 | 2,579 | 4,991 214 37 6.56 
2B (W.) ouninaia 142 1.06:(: 82.15" 13.75 [1.160 ....... 1.88 7] 1,852 365 | 2,217 | 4,587 413 48 5.80 
RH SR 138 1.80 | 74.80 | 21.28 Ors 1.91 7 740 214 954 | 2,201 | 1,911 132 3.21 
SW) oinnnies 139 1.06 | 83.51 | 14.44 EO 1.99 7 1,695 305 | 2,000 | 3,429 0 75 5.63 
(Wa) iets 139 1.06] 83.51 | 14.44] 581 ....... 1.99 7 1,822 213 | 2,035 | 3,700 774 99 6.15 
Segre FEN 131 S4.( 33.211 15.66 1.08... 1.95 71 1,451 217 | 1,668 | 3,033 | 1,185 126 5.49 
RR SE 131 84 1 83.21 | 15.66:°1.08]........ 1.95 71 1,368 542 | 1,910 | 4,244 770 99 5.76 
A re 136 42 | 92.99 6.24 87 (a. ls 1.95 71 2,328 153 | 2,481 | 5,513 334 72 6.93 
dW) al Sis 136 42 | 92.99 6.24 87 reins 1.95 7 1,952 178 | 2,130 | 4,260 697 124 6.96 

Arkansas: 
1 Bwyd. ... 97 1.20 | 85.81 | 10.16 | 1.02 05 1.96 7] 1,663 319 | 1,982 | 3,303 730 58 5.33 
1Bi(w.)b..... 97 1.29 | 85.81 | 10.16 | 1.02 05 1.96 71 1,648 404 | 2,052 | 4,925 627 62 5.58 
1B (w.)ec....! 105 85 | 89.14 9.34 | 1.60 07 1.97 7 772 318 | 1,090 | 1,982 | 1,816 95 3.25 
7B (w.)ec..... 1105 85 | 89.14 9.34 | 1.60 07 1.97 7.1: 1,637 399 | 2,036 | 3,490 74 5.72 
Ow.) b...c... 102 81 | 81.48 | 17.41 | 1.07 17 2.04 7 679 354 | 1,033 | 2,214 1,815 140 3.56 

i Die 102 81 | 81.48 | 17.41 | 1.07 17 2.04 6% 1,005 288 | 1,293 | 3,103 | 1,464 108 4.01 
inois 

(W.)o. ban 118 1.60 | 80.76 | 16.99 | 3.65 .05 1.84 7 151,191 3251 1,516 | 2,675 1,280 43 3.92 
20:(W.):-o..s 170 747 83.35 | 13.13/|'2.409:4. ... ... 1.83 71 2,005 325 | 2,424 | 4,278 34 6.12 
20 (We) =n 170 74 (33.35 | 13.13 | 2.4000... ... 1.83 71 2,19 466 | 2,661 | 5,150 178 58 6.02 

I a We) wie iii: 70 .741:83.35 |" 13.13 |. 2.49 (.:...... 1.83 74 1,331 205 | 1,626 3,252 1,171 40 4.85 
ndiana: : 
iw). 10 1.03 | 84.37 | 14.18 | 2.89 .06 1.37 74 1,782 199 | 1,951 | 4,682 852 74 5.48 

© TCL) a 5500 163 67. (81.42:1116.26.|. 3.301. .... 1.92 7 1,548 274 | 1,822 | 3,416 | 1,043 52 4.82 
ansas: 

OL (WL) wieioersai 115 56 | 82.78 | 16.07 | 2.49 .02 1.90 71 1,468 230 | 1,698 | 3,087 | 1,098 132 5.70 
Kentucky: 
NEL 164 .50 65 | 87.96 | 10.89 1 1S RA 1.90 7], 556 403 | 1,959 | 3,791 76 5.53 
Bible Srl 164 .50 65 | 87.96 | 10.89 03 fron 1.90 %1-2,100 361 | 2,462 | 3,887 360 79 5.85 
Sn tke 164 .50 .65 | 87.96 | 10.89 LI ERIS 1.90 7] 2,124 203 | 2,327 | 4,551 499 82 7.94 
O- Awa) 167 1.01 <00:1:'86.46/1. 11.844 1.96}. ........ 1.86 “71 2,282 228 | 2,510 | 5,378 250 53 6.66 
9A (w.)......[167 | 1.01 69] 86.46%] 11.84% 1.96 {........ 1.86 71 2,161 356 | 2,517 | 4,719 319 48 7.70 
OAYW.Y.... 167 | 1.01 69! 86.461 11.841 1.961........ 1.86 71 2,230 1231 2,353 | 3,361 558 29 5.00                                 ‘S
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Missouri: 
RO 116 | 1.12 73). 52.064 1s 15.51 [3.400]. 5 ls 1.88 | 92.36 71 1,964 423 | 2,387 | 4,212 341 48 9.06 6.25 

New Mexico: 
A PW) 151 | 1.39 .85 | 83.66 | 14.10 005) -L cori 0946 1.92 | 98.61 7) 2,210 351 | 2,561 | 4,957 162 79 9.23 7.30 
DWN 14 99 .84 | 81.38 | 16.79 TER 0001 1.91 | 99.9 71! 1,354 124 | 1,478 | 3,167 | 1,300 107 7.40 4.58 

4B (w.) er 152 .69 | 1.48 | 82.18 | 15.65 IH ER 0348 1.91 | 99.9 71 1,162 325 | 1,487 | 3,076 | 1,288 85 7.50 4.31 
.69 | 1.48 | 82.18 | 15.65 LF HS Ta 0348 1.9L | 99.9 7 (1,778 252 | 2,030 | 4,511 759 118 7.03 6.51 

Pennsylvania: 
11 52 97 | 85.02, 13.49 |1 0307 1.92 | 97.22 7] 11,636 278 | 1,914 | 3,378 947 71 4.63 5.33 
11 52 .97 | 85.02 | 13.49 | 1 0307 1.92 | 93.75 7] 2,054 542 | 2,596 | 5,563 272 76 4.40 6.12 
12 69 29 | 86.29 | 12.73 | 1 .0184 1.97 | 97.22 7] 1,439 1,139 | 2,578 | 7,031 47 82 9.17 7.41 
12 (w.) 52 | 1.28 [ 89.13 9.07 | 1 .0087 1.95 | 99.9 7] 1,81 2,036 | 3,590 812 95 4.07 6.08 
12 69 29 | 86.29 | 12.73 | 1 0184 1.97 | 96.53 7] 2,382 256 | 2,638 | 4,522 211 79 5.03 6.26 
12 69 29 | 86.29 | 12.73 | 1 .0184 1.97 | 98.61 7 1,841 450 | 2,291 | 4,165 586 74 4.10 7.61 
12 (w.) 52 | 1.28 | 89.13 9.07 | 1 .0087 1.95 | 99.9 7] 2,352 120 | 2,472 | 3,917 388 85 4.66 5.96 
12 (w.) 52] 1.28 | 89.13 9.07 | 1 0087 1.95 | 97.22 71 2,162 355 | 2,517 | 4,872 309 79 5.80 8.50 
21 63 .66 | 87.78 | 10.93 0115 LOO ee 7] 1,793 691 | 2,484 | 5,962 211 90 | 10.16 7.31 

Tennessee: : 
Time outa 37 73 | 83.00 | 15.90 | 1.35 |.......: 0238 1.96 | 97.22 711,240 244 | 1,484 | 2,608 | 1,342 112 5.80 4.67 
1 (w.) 93 77 | 89.61 8.69 Ls IRR on 0253 1.87 | 92.00 7 | 1,443 563 | 2,006 | 3,540 106 | 11.60 6.19 
1 (w.) 93 77 | 89.61 8.69 Remi 0253 1.87 | 99.9 7] 1,833 210 | 2,043 | 3,605 769 119 6.26 6.57 
a 1.13 64 | 91.00 7.23 78 |--o-vaaf 50004 1.81 | 99.9 71: 1,551 556 | 2,107 | 3,830 699 66 6.46 5.79 

oI SL RE 1.13 64 | 91.00 7.23 ve 0094 1.81 | 94.44 71 2,080 270 | 2,350 | 4,147 477 36 5.77 ‘5.97 
RPG 67 81 | 87.44 | 11.08 3 DRY 0125 1.87 | 95.83 73 1,477 429 | 1,906 | 3,267 856 84 7.93 5.51 
bE 67 81 | 87.44 | 11.08 CT 0125 1.87 | 97.81 63 1,913 239 | 2,152 [ 4,035 650 50 6.60 5.55 
Sh LIA 54 | 1.56 | 84.27 | 13.63 72 03 0215 1.93 | 98.61 T{ 1,731 219 | 1,950 | 3,656 852 79 6.60 5.57 
maken ay 1.43 28. 30.73. 1. 11.56: 69.0... o.. 0233 1.91 | 99.0 73 1,915 131 | 2,046 | 3,960 753 78 6.70 5.81 
A 1.43 28 1 80:73 11.56.60... 0233 1.91 | 94.4 71. 1,875 252 | 2,127 | 3,191 688 81 6.16 6.09 
5 56 42 | 90.46 B50: 2086: se SRL 1.91 | 98.5 7] 2,328 144 | 2,472 | 4,784 279 73 8.30 6.92 
5 56 42 | 90.46 8.36 (2.080... oof 1.91 | 93.05 71 1,825 418 | 2,243 | 3,958 573 74 6.13 6.30 
I I ESE 22 91 | 79.01 | 19.86 | .69 03 | .0834 | ETE ME THE EAE len lee) REEL 0 LIRA ST RI CS I BR A nO LRA 
OL ERE a es 22 91 | 79.01 | 19.86 69 03 | .0834 1.95 | 99.9 7 749 206 | 1,045 | 2,090 | 1,808 197 4.90 4.48 
7B 57 87 | 83.59 | 14.97 | 1.77 04 | .0468 1.93 | 98.61 7 2,384 132 | 2,516 | 5,032 2 141 | 12.06 8.70 
7B 57 87 | 83.59 | 14.97 | 1.77 04 | .0468 1.93 | 95.83 65 1,446 444 | 1,890 | 3,336 942 128 5.60 6.26 
8B 32 11 (185.66. 13. 9Y:[: 2.45 1." 0. .0238 1.98 | 93.14 7] 2,301 217 | 2,518 | 3,918 231 66 8.36 6.92 
8B 32 11 85.6611: 13.00 "2.45 |... .. .0238 1.98 | 97.22 7] 1,547 | 1,034 | 2,581 | 5,956 169 38 8.33 6.59 
9 (WwW. 39 39 | 85.78 | 13.44 61 04 | .0968 1.93 | 99.9 63 1,950 2,060 | 3,635 735 102 6.83 6.28 
9 (Ww. 39 39 | 85.78 | 13.44 61 04 0968 1.93 | 93.05 7] 2,106 250 | 2,356 | 5,437 615 85 1.13 6.83 
10 1.67 81 |- 77.81 7 19.71 ee 0390 IL a MT RR i SD i re Sa Re PCR CR RE a TEE 
10 1.67 81 77.81 | 19.71 lb 0390 | PELL Rone stl A eo HEN 00 WO eB Ver ce ll ERE ail tat LI REE Co aR 
11 1.041 1.60 |. 180.14 1 17.12 IEPA Gn Te Sp, | RL el pe TERRA HCl] En en PEE BR RR LR li I ed 

© 1L 1.14 | 1.60 | 80.14 | 17.12 Ep DAC BE 1.97 | 86.11 6 424 317 741 | 2,223 | 2,189 143 2.03 2.58 
tah: 

| STR ae ae 2.53 | 1.37 | 88.06 8.04 0 .86 | .:..... .0005 L.78 J. ont eo 5 [FRC Gr or SUR LOWS ab Sil odd S| BE ERE eT 
‘Washington: : A 
oI 135-1 1.02: 2.30) 77.53 |v 19.35. dd fo, .0847 1.90 | 91.60 7 903 209 | 1,202 | 2,487 | 1,529 33 8.96 3.03 
2 PEL MLE AE Re 135: 1.02.1 2.10:(. 97.53. |» 19.35 |: .4dil.... 0. .0847 1.90 | 97.22 7 2,41) 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 received from January 1, 1906, to June 30, 1907—Continued. 

  

123 | 

Designation of coke. 

  

Record of melt—Continued. 
  

Weight and time of each ladle of melted iron. 
  

  

    

  

    

  

                      

  

        

  

  

  

  

        

Iron 
Coke inst on fro 1. 2, 3. 4. 5. 6. 7. . 8. 9. 

Field No. of coal. | test 2 ning. 
No. Lbs. | At— | Lbs. | At— |Lbs.| At— |Lbs.| At— { Lbs. | At— | Lbs. | At— | Lbs. | At— | Lbs.| At— | Lbs. | At— 

2 3 46 47 48 49 50 51 52 53 54 55 56 57 58 59 .| 60 61 62 63 64 65 

Alabama: 
2 BiGw.) aa 142 | 1.59p. m. 2.04 69:12. 1]. 69 | 2.11% ~30'1 92.16 OS 1-2. 1680 © 82 2.19 (7101 [2.19% 70.| "2.20 812.29 83 | 2.22% 
2B (W.).... 0 142 | 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% 
EDU SU 138 | 2.49p.m. 3.01 92: 1:3:10,| 100 3.10%} 61 | 3.11 7.13.13 77: 8.138] 70:1 3.16 34 | 3.163) 65| 3.18 oA 3.19 

fH 139 111.17 a.m. | 11.27 77.011: 32 91 | 11.36 97 [711.368 721: 11.43 72 | 11.43% 70 | 11.44 62 | 11.47 76 | 11.472) 73 | 11.48 
NO ALD 139 | 3.39 p.m. 3.44] 103 | 3.55 | 119 | 3.55% 51.| 3.56 69 | 4.00 | 116 | 4.005 102 | 4.01 | 110 | 4.01% 86 | 4.03% 1.07 | 4.04 
SER a 131 | 8.19a.m. 8.30 66 | 8.35 95 | 8.38 75 | 8.41 36 | 8.42 96 | 8.43 61 | 845] 101 | 8.458 70! 8.51 88 | 8.51% 
A ee 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 

4i(W.) ues oaie 136 | 10.30 a.m. | 10.37 54 | 10.41 112 | 10.45 125 | 10.45% 102 | 10. 46 112 | 10. 47 110 | 10.47% 69 | 10.48 108 | 10.51% 114 | 10.52 
dW.) ere 136.110.5334. m. { 11.01 51 1-11.07 84 | 11.10 94 | 11.11 69 | 11.13 82111.15 105 | 11.152 80 | 11.16 72 | 11.18% 116 | 11.19 

Arkansas: 

1Bi(w)e..... 97 | 3.50 p.m. 3.58 64 | 4.02 78 | 4.07 351 4.073 65] 4.12 73 | 4.124 41 | 4.13 79 | 4.134 70 | 4.14 70 | 4.19 
1B (w.)a..... 97 [*3.33p.m. 3.471 106 | 3.57. (" 107: ‘3.574 1041 3.587 110 4.05] 112] '4.067| 111 | 4.063 129| 407} 107 | 4 07% 128 | 4.08 
TB (w.)b..... 105 | 10.41 a.m. | 10.53 83 | 11.05 94 | 11.06 74011.11 90 | 11.12 97 | 11.12} 23.1.11.13 65 | 11.17 72 | 11.17% 89 | 11.18 
BW. ud 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 
Owe. ....... 102 | 10.50 a. m. | 11.02 82 | 11.16 50 | 11.19 92 | 11.194 53 | 11.20 58 | 11.26 72 1:11.26%0 201" /17: 27 61 | 11.29 59 | 11.29% 

i 9 (wya....... 102 | 8.02a.m. 8.18 78 | 8.26 52 | 8.31 53 | 8.3 70.| 8.32 67. | 8.32%] 37] ‘8.34 60 | 8.345 66 | 8.35 83 | 8.35% 
inois: 
BW.) 118 | 3.04 p.m. 3.12 80 | 3.20 74 3.20% 96 | 3.23 81 | 3.24 94 | 3.26 62 | 3.263 62 38.31 74 | 3.32 78 | 3.32% 
29 (w.) -...-..! 170. 110.59a.m.| 11.11 55.111.14 96 | 11.18 | 110 | 11.19 69 | 11.23 | 103 | 11.233. 103 | 11.24 75.11.25 98 | 11.25% 103 | 11.26 
29 (w.). 10 170:0 3.15p.m! 8.25 19 743.28 95] 3.32 ( 107, 3.324 86 | 3.33 87 ( 3.36 | 107 | 3.363 85 | 3.37 81 | 3.40 | 100 | 3.40% 1 i A ER 170 | 11.10a.m. | 11.19 86 | 11.25 32. | 11.25% 93 | 11.28 88 | 11.283) 52 | 11.29 90 | 11.30 69 | 11.31 65 | 11.38 83 | 11.38% 

ndiana: 
12:0w.)...... 110 | 10.42 a.m. | 10. 54 80 | 10. 57 77.1 10.58 | 110 | 10.59 60 | 11.02 83 | 11.02% 58 | 11.03 | 106 | 11.05 95 | 11.053 57 | 11.06 

% Zw)... 163:"11.17a.m. |» 11.28 24 | 11.30 9511.34 | 101 ; 11.343 7911.39 94 | 11.394 108 | 11.40 | . 76 ; 11.41 98 | 11.42 78 | 11.46 
ansas: ’ : 

= g 7.) ea 115 | 8.57 a.m. 9.04 | 133 | 9.16 | 111 | 9.16% 102 | 9.193 83 | 9.20 | 100 | 9.22 98 | 9.22% 89 | 9.23] 103 | 9.23% 80 | 9.24 
entucky: 
SN Be 164 | 3.30 p.m. 3.41. (861 3.47 86 | 3.47% 40 | 3.48 720 3.52 91 | 3.52% 94 | 3.53 671 3.56, 102] 3.56% 98 | 3.57 
AA 164 | 3.40 p.m. 3.48 67] 3.54 07:1 3-57 39 | 3.573 S81| 400 113] 4.01 85 | 4.03 87 | 4.03% 103 | 4.04 90 | 4.07 
Sse 164 | 10.56 a. m. | 11.07 32 | 11.10 94 | 11.13 82 (11.13% 70 [11.18 | 102 | 11.183 100 | 11.19 70:0 11.2215 101 111.2237 102: 1 11.23 
QA (W.Y...... 167 | 3.08 p.m. 3.17 090-| 3.23 50 | 3.233 78 | 3.25 96 | 3.25% 69 | 3.26 88 | 3.28 | 102 | 3.281 118 | 3.29 ol 3.31 
AW.) is 167 | 10.45a.m. | 10.55 84 | 11.00 96 | 11.03 | 105 | 11.03% 96 | 11.04 80 | 11.07 | 101 | 11.07% 89 | 11.08 82 | 11.09 97 | 11.09% 

ot 9A (wo)... 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 
issouri: : 
hp 116 | 3.16 p.m. 3.21 67 | 3.29 8 | 3.33 81 | 3.34 84.1: 3.37 53.13.3740 03° |. 3.38 62 | 3.39 66 | 3.40 69 | 3.41 
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New Mexico: 

Pennsylvania: SA 
1 ep eal 

  

      

8.57'a.m. 9.03 95 | 9.12 53 
2.17 p. m. 2.27 93. 2.34 50 
1.48 p. m. 1.59 83 | 2.07 86 
3.18 p. m. 3.28 94 | 3.34 52 

3.08 p. m. 3.18 63 | 3.22 72 
1.58 p. m. 2.08 93 | 2.12 | 110 
3.13 p.m. 3.24 | 106 | 3.32 | 112 

11.14a.m.| 11.26 | 100 | 11.30 97 
3.29 p. m. 3.40 55 | 3.43 98 

10.39 a. m. | 10.47 97 | 10. 53 96 
2.56 p. m. 3.07 953.11 29 

10.57 a. m. | 11.06 92 | 11.15} 133 
11.002. mm. “11. 06 61 | 11.10 | 132 

9.58a.m. | 10.08 85 | 10.13 95 
8.47 a.m. 8. 54 66 | 9.05 59 
3.11 p.m. 3.16 651 3.29 | 110 
1.20 p. m. 1.27 524 1.35 34 
2.47 p.m. 2.53 280 2.50.0 110 
9.08 a. m. 9.16 50 | 9.21 64 

10.43 a.m. | 10.52 93 | 10. 56 93 
3.15p. m. 3.23 | 104] 3.32 62 
2.25 p.m. 2.32 94 | 2.38 98 
3.51 p.m. 4.00 87 | 4.03 73 
9.13 a.m. 9.20 | 103 | 9.25 | 107 
9.44a.m. 9.50 80 [ 9.58 65 

8.05a.m. 8.10 36 | 8.18 78 
3.30 p.m. 3.38 93" 3.47 56 

10.30 a. m. | 10.39 88 | 10.48 96 
11.058. m.| 11.12 61 | 11.18 92 
9.47 a.m. 9.54 | 30 | 9.56 72 
3.27 p.m. 3.33 46 | 3.37 86 
3.41 p.m. 3.48 96:1 3.57 | -110 

TARR 0 hh 0 a RR LE ri ER 

10:30: Th sh s seh an fe de does a se 
11.28 a.m 11. 44 84 | 11.51 41 

10d a.m... nes ae 

9.41 a. m 9.50 24 | 9.53 36 
4.27p.m 4.34 78 | 4.43 30           
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28 | 9.17 88 | 9.19 | 102 
99 | 2.40 43 | 2.40% 83 
79: 2.1540. 86 | 2.16 58 
79 | 3.39 | 109 | 3.39% - 83 

90 | 3.32 | 101 | 3.32% 87 
125 | 2.17 68 |© 2.22 73 
100 | 3.36 7 |" 3.37 89 
88 | 11.38 | 110 | 11.38% 69 

103 | 3.49% 96 | 3.50 90 
95 | 11.04 | 101 | 11.04% 112 

108 | 3.18 | 108 | 3.18% 108 
93 "11.19 93 | 11.193] 93 

147 | 11.173p 55 | 11.187 49 

  
: 1.20 ? 

78 | 3.07 | 106 | 3.073 102 
$2) 9.25| 20 | 9.25% 57 
62 | 11.023) 89 | 11.06 | 81 
26 aml 2am 
ny 2a Zan 5 
89 | 400| 79| 411] 106 

109 | 9.30 | 116 | 9.31 | 89 
87 | 10.09 | 88 | 10.093 64 

60 | 8.281 40°| 8.29 | 57 
78 | 8.56 | 102 | 3.564 83 
$8 | 10.533 93 | 10.54 | 67 
74 | 11.277] 98 | 11.273 87 
87 | 10.04 | 87 | 10.04% 84 
95 | 3.451 100 | 3.46 | 101 

103 | 4.00 | 111 | 4.005 30       
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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 recetved from January 1, 1906, to June 30, 1907—Continued. 

  

Designation of coke. 
Record of melt—Continued. 
  

  

    

    

          

    

                                                

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

Test Coke 10. 11. 12. 13. EY 15. 16. 1 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 3 66 | 67 68 | 69 70 71 72 73 74 75 76 77 78 799 | 80 | 81 | 82 | 83 | 84 | 8 86 | 87 

Alabama: 
107 Bw. 142: [tise {9.93 1 87 | 2.932105 | 2.241 821 2.25 99.| 2.25% 75: 2.26 70 | 2.261 ‘812.275 89] 2.25 | '60 2.291 85 2.30 
131 BW.) io 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 | 11.133 86 | 11.14 
A020: BL Le 138 | 64 | 3.23 RE ht de BIB a SEE Fm Se EARN BARR eat nt aa et SI ERR SL lt i ne bn sl Bl ER 
101 Swi ad 139 | 91 | 11.49] 74 | 11.493 74 11.50 | 85 | 11.53 | 86 | 11.53% 67 [11.54 | 78 | 11.56 | 95 | 11.563 71 | 11.57 | 78 | 11.59 | 97 | 11.59% 
108 SWF an 139 | 91 | 4.043 106 | 4.05 | 79 | 4.07 | 101 | 4.07% 102 | 4.08 | 58 | 4.083 61 | 4.12 8 | 4.1234 95| 4.13| 81 | 4.16 100 | 4.17 
103 A ee 131 | 99 | 852 | 94| 856 | 97 | 8.5 00:1: 8.57 L104) 8.59: 96 8.501) 8810.00.05: 0.05 V... kL ud a 
124 A an 131 | 66 | 10.333 90 | 10.34 | 64 | 10.34% 53 | 10.35 | 80 | 10.37 | 53 | 10.374] 99 | 10.38 | 66 | 10.38%] 72 | 10.40 | 61 | 10.41 |.....|....... 
109 AW). a 136 | 92 | 10.52% 113 | 10.53 | 104 | 10.55 | 105 | 10.553 108 | 10.56 | 100 | 10.564 97 | 10.57 | 118 | 10.573) 110 | 10.58 | 80 | 10.59 | 110 | 11.02 
133 A B a ER SE Ae 136 | 92 | 11.194 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 EBi(wya. 0s 97 | 75 | 4.193 61 | 4.20 | 108 | 4.22 | 115 | 4.22% 61 | 4.23 | 97 | 4.24 | 112 | 4.243 58 | 4.25 | T7| 4.28 | 98 | 4.284 55 | 4.29 

115 PB Aw. a... es 7 "101 | 4:09 1.108 | 4.10100 | 4.704} 126°] 4.11] 950 4.114) 94 L 4.0200 loool A a ani Ao Si ine ae OR Bg TR 
116 IB (wo: .. .: HER id RE WR LB OS a BR A En ee ent de) RR RO SR Sel Sr aE PO ER i Se RO Wn RR SR Se 
142 TB (wb... 105 ( 61 [ 11.23 { 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 (We a any 1 2020 GL EV 300 a ae) PR Le SG TURN dieu SA PE] SME DRT ED Iai 0 Bal AE Bet Sn BB Hs OR Ba lL 

117 Yi BOW). oie 102-77 | 8.38 54| 8.38% ‘55 | 8.30 64 8.304 700 8.41% 48 | 8.420 A511 QS. ANG [843 Ll LL 
inois: 

125 2B (w.)....000 1879.1 3.331 60; 3.38 | 68 | ‘3.38% 105: 3.39 [ 20° 3.308 92 | 3.44 24-[c 8.45. 33h BAe, lola dnl, 
150 LE 170 | 70 [ 11.27 | 102 | 11.27%] 103 | 11.28 | 66 | 11.30 | 99 | 11.304 97 | 11.31 | 90 | 11.34 | 98 ['11.34%| 100 | 11.35 | 97 | 11.40 | 94 | 11.403} 
157 POW.) dn 170 | 80 | 3.41 | 101 | 3.43 | 101 | 3.43% 88 | 3.44 | 107 | 3.45 | 97 | 3.45% 98 | 3.46 | 106 .48 | 102 .482 90 | 3.49 88 | 3.52 
164 i ie. Gwe .oilian 170 | 82,711.39 | 60 | 11.43 | 83 | 11.43% 84 | 11.44 | 57 | 11.46 | 78 | 11.464 136 ; 11.47 | 53 | 11.48 | 40; 11.49 |... |... .leeeiifeennnn. 

ndiana: 
121 2(w.). ia 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 z FCW... oiisns un 163 | 68 | 11.463 96 | 11.47 | 80 | 11.49 | 73 | 11.493 96 | 11.507] 65 | 11.54 | 68 | 11.543 85 | 11.55 | 56 | 11.59 | 108 | 12.00 |.....[....-.. 

ansas: 
122 ha pA 115.080: 19.26 (00: 9.27 {: 82]: 20.28. 1 61:0, 34: 75:07.10, 35 1 71 (0.3600 47H 0.3600 540 0.37 [us lh cs he 

Kentucky: 
147 BEL 164 | 88 | 4.03 | 84 | 4.033 94 | 4.04 | 168 | 4.043 86 | 4.08 | 90 | 4.08% 84 | 4.09 | 8 | 4.11 | 44 | 412 |... |cccecesfoeauc]encnnn- 
155 SE 164 | 79 | 4.073 108 | 4.08 | 84 | 4.11 | 75 | 4.113 106 | 4.12 | 85 | 4.14 | 81 | 4.14} 105 | 4.15| 76 | 4.17 | 76 | 4.173 104 | 4.18 
156 Re 164 | 59 | 11.24 | 104 | 11.24% 92 | 11.27 | 77 | 11.274 107 | 11.28 | 94 | 11.29 | 91 | 11.29% 93 | 11.30 | 89 | 11.32 | 102 | 11.32% 100 | 11.33 
149 OA (WY... 167 | 100 | 3.313| 115 .32 | 79 | 3.33 | 98| 3.334 106| 3.34 | 83| 3.35| 96| 3.354 110| 3.36 | 83 | 3.37 | 104 | 3.373 102 | 3.39 
162 OA wey sla 167 | 82 | 11.11 | 83 | 11.113 93; 11.12 | 88 | 11.14 |. 84 | 11.143 100 | 11.15 | 80 | 11.18 | 86 | 11.18% 96 | 11.19 | 126 | 11.23 | 69 | 11.23% 
163 > 9A (wy... 167 | 91 | 4.073 126 | 4.08 | 100 | 4.11 | 100 | 4.113 136 | 4.12 | 86 | 4.17 | 95 | 4.173 130 | 4.18 | 90 | 4.24 | 148 | 4.24% 98 | 4.25 

issouri: : 
123 A 116 | 51| 3.421 63| 3.431 60 3.4331 79] 3.44] 91] 3.45| 62] 3.454 58 | 3.46) 70 | 3.461 94 3.471 59| 3.48! 45] 3.48% 
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New Mexico: 

Pennsylvania: aaa 
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9.23 | 86| 9. 231] 85 
2.433 96 | 2.44% 101 
2.21( 61] 2.22] 56 
3.421 75 | 3.434 48 

3.36 | 86| 3.38 102 
2.24 | 70| 2.25 | 119 
3.52 | 50| 3.52% “68 

11.43 | 103 | 11.48 | 163 
3.59 | 107 | 3.59% 145 

11.073] 106 | 11.08°| 89 
24 | 99 | 3.25 | 100 

11.23 | 101 | 11.25 | ‘73 
11.22 | 125 | 11.224 83 

10.29 | 108 | 10.34 | 71 
9.16 | 52 | 9.163 42 
3.38 | 98| 3.39 | 108 
1.46 | 60 | 1.464 68 
3.11 | s3| 3.137 78 
9.36 | 50 | 9.363 42 

11.093! 108 | 11.107] 85 
3.45 | 107 | 3.454 81 
2.48 | 98 | 2.48% 89 
4.143) 78] 4.187 116 
9.35% 100 | 9.36 | 87 

10.123 95 | 10.13 | 80 

8.36 | 51| 8.363 24 
4.00 | 87| 4.01 110 

10.57 | 92 | 10.58 | 100 
11.30% 101 | 11.31 | 109 
10.09 | 80 | 10.113 85 
3.50 | 96 | 3.53 | 104 
4.03% 72| 4.04] 93 

10.103 60 | 10.12 | 51 
4.513] 84| 4.53| 73                     

103 | 9.263 81 
32| 2.537 69 
68 | 2.27 42 
24 | 3.47| 86 

93 3.44| 78 
132 | 2.29 | 66 
50 | 4.04 | 70 
89 | 11.56 | 60 

117 | 4.033 83 
110 | 11.143] 111 
115 | 3.30 | 90 
93 | 11.29 | 118 
89 | 11.263 132 

73° 9.217 43 
93 | 3.463 92 
53 | 1.503 50 
80 | 3.187 111 

101 | 9.40% 39 
115 | 11.174] 110 
103 | 3.50 | 84 

34| 2.54 | 91 
122 4.24] 02 
111 | 9.403 111 
115 | 10.16 | 108 

94 | 4.04 | 105 
86 | 11.06 | 61 
64 | 11.341. 78 
74 | 10.15] 82 

105 | 3.59 | 88 
100 | 4.09 | 93 

10:18 olti10}..... 
5734 107 | 4.58 | 79               

— 
S
O
R
O
S
 
I
S
O
M
 

D 
= 

i 
BO 

OT 
OT
R 

a 
= 
O
T
s
 BD
 

B
E
I
L
E
L
o
T
E
S
E
 

—
 

~~
 

    

106 | 9.28% 

84'| 3.51 

28 | 3.52 
134 | 2.81 

107° | 4.08% 
25 | 11.20 

109 | 3.343 
100 | 11.32 
44 | 11.29 

62° 0.24 
85 | 3.50 
58 | 1.52% 
79 | 3.21 
77 | 9.42 

112 | 11.23% 
108 | 3.54% 
86 | 2.58 
| £29 

101 | 9.42% 
83 | 10.17} 

90 | 4.06 
84 | 11.13 
96 | 11.37 
76 | 10.18 
93 | 4.02% 
91 | 4.10% 
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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. 
  

Record of melt—Continued. 
  

  

    

  

    

    

                            
  

    

= Designation of coke. — ; 
ii g Weight and time of each ladle of melted iron—Continued. Mons 

test Coke|  2L 22. 23. 24. 25. 26. (min- Remarks No Field No. of coal. test utes). 
No. |Lbs.| At— |Lbs.| At— |Lbs.| At— |Lbs.| At— |Lbs. At— |Lbs.| At— 

1 2 3 88 89 90 91 92 93 94 95 96 | 97 98 99 100 101 

Alabama: 
107 EBL OW YL 142 | 102 | 2.304) 79 | 2.31 | 69 | 2.313 83 | 2.33 | 103 | 2.33% 52 | 2.34 31 | Iron very hot and fluid; 27th ladle—97 pounds at 2.35. 
i Bw.) oor 12 20 | 11.14% 86 ( 11.15 | 53 | 11.154 86 | 11.16 | 82 | 11.17 | 131 | 11.18 29 

sha cantina NE eA eg SE ERT IL eS SR ip eee Se a ee le 26 
101 BW). ae 139 | 65 | 12.00 4910-12402 isn odin tn Sl hE Sia i ER i aE 35 | Iron hot. 
108 Few) {2 Rp Bs Has a pe HL SOR C0 SN TR eB IE I Ra Ae 33 | 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 HES ECA Be FLL 20 i I Snnil £O DN el IEC et Hl Ee a a Ee, DE ll 25 | Iron hot and fluid. 
Illinois: 

125 22:B Aw... RTE BEA a a Bt a PR Re TE BRR Cl LB BOR Cae ot CE al Bl a 34 | Iron hot. 
150 20 Gn). ZOE RT Tec Be a By 8 1 BB i Lr Ee EE OE a 34 | Temperature of iron medium. 
157 29 (Ww. 170:):-100: 75.3. 524! 85: =3. 53 |» 83 {i 3.55: 93H 8.56. ce no 31 | Iron hot. 
164 2ORCWY ad as {ds ery eRe sg its Pale EER nse hse LET el BL eee ee ad 30 | Iron cold. 

Indiana: 
121 Rw) an 110+ 204 LF A0.a8 aga i adeagd: oii scone een ml sesh gL en ee He 25 | Iron dull. 
148 RE BRE a i £22 Se used be] Sh Red en pe EE Ee Ie ES I A Een 32 | Temperature of iron medium. 

Kansas: ; z 
122 OibwY- nla 3 FSR SO Be CN pS re pel Belt CS Oe Be ES a BS DR RR OE me I 33 

Kentucky: it 
147 NER RR el IER Sn set J od ER ae Eel LR Ser Re i 8 Be LE] Bei ni EE ar 31 | Temperature of iron medium. 
155 LR APR 164 | 66 | 4.23 | 64 | 4.234 85 | 4.24| 65] 4.25 | 55| 4.254 25) 4.26 38 Do. 
156 Ses at 164: C851] 11.36 | 100: 11.368 1035) 11.37. | 7500.89 |... fon Hoe 32 Do. 
149 0: ACW. al 167 | 78 | 3.39% 97 AD O75 3.4 167 | 8. 48 88 | 3d 28 | Iron hot. 
162 A Ww Yl 1670 79 1.245766: (1.25: 180.111.2660: 11.27 v5: ol Saba ela te 32 | Temperature of iron medium. 
163 OANW.Y iil 167: |: 88] 4, 20.0 08 A he er a fee 42 Do. 

Missouri: 
123 DW a oe 116 3.49 7] :3.50| 56 3.51| 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. 
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New Mexico: 

              
  

                  

Iron hot and fluid. : 
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 oft 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. g 

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). | 8 

Silicon. _ Manganese. Sulphur. | © 
: | © 

[=] . 1 . f . © 4 © 

4 $ 213 5 | 3 5 £E 1.4 
2 2 Lav E 13 gil BiF 4 |B 8a | CW 
& | Field No.ofcoal.| © Belg | B21 Bl BH, Bog, LB % 
+ 3 2 2 be 2 Ta 8 $ {Bo | 
2 El |B [AE ln» | 8 (22 | wl] 5 | 3 | Ealf 
& S 5 BE | % BE 1% 2 | B 3 g 583 
8 SLB 12 [3 2 BR 2285 < 

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 | .108 | .049 | 11.69 29 
164 170 | 2.10 | 1.68 | 20.00 | .163 | .111 | 31.90 { .098 | .133 | .035 | 6.74 29 

187 812.10 | 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 9 17 | 2.10 | 1.71 | 18.58 | .163 | .124 | 23.93 | .098 | .156 | .058 | 7.22 29 
148 17.(w.)5 163 | 2.12 | 1.75 | 17.47 | .178 | .126 | 29.20 | .059 | .108 | .049 | 6.88 29 

Kentucky: 
47 ot erica eins 85 (1.74 | 1.39 | 20.11 | .178 | .133 | 25.28 | .051 | .085 | .034 | 7.56 30 

156 Bras sais ats 164 | 2.12 | 1.82 | 14.15 | .178 | .111 | 37.64 | .059 | .083 | .024 | 19.95 30 
147 CIE See 164 | 2.12 | 1.80 | 15.12 | .178 | .096 | 46.06 | .059 | .067 | .008 | 4.65 30 
155 LE Be 164 | 2.12 | 1.72 | 18.85 | .178 | .123 | 30.90 | .059 | .079 | .020 | 12.37 30 
162 9A (W.). ox 167 | 2.10 | 1.76 | 16.19 | .163 | .120 | 26.39 | .098 | .118 | .020 | 7.73 30 
149 OA A(W.)..... 167 | 2.12 | 1.83 | 13.68 | .178 | .133 | 25.29 | .059 | .079 | .020 | 6.69 30 
163 Ot Aw. ...0 167 | 2.10 | 1.73 | 17.61 | .163 | .096 | 41.09 | .098 | .135 | .037 | 8.29 30 

0: 
165 EAM 72 | 2.10 | 1.78 | 15.24 | .163 | .110 | 34.33 | .098 | .143 | .045 | 8.16 31 
166 matin 72 (2.10 | 1.74 | 19.06 | .163 | .111 | 31.89 | .098 | .151 | .053 | 9.17 31 

Pennsylvania 
143 1 IRER IR 159 | 2.12 | 1.85 | 12.74 | .178 | .111 | 37.66 | .059 | .070 | .011 | 4.83 32 
161 WM. 159 | 2.10 1 1.74 | 17.15 | .163 | .113 | 30.68 | .098 | .113 | .015 | 7.57 32 
152 1H re 161 | 2.12 | 1.86 | 12.28 | .178 | .130 | 26.97 | .059 | .070 | .011 | 4.92 32 
145 1 BEE 161 | 2.12 | 1.89 | 10.85 | .178 | .133 | 25.28 | .059 | .069 | .010 | 4.35 32 
151 I ARN 161 | 2.12 | 1.91 | 9.90! .178 | .123 | 30.90 | .059 | .078 | .019 | 5.94 32 
154 12 (W.)--.-- 162 | 2.12 | 1.81 | 14.62 | .178 | .136 | 23.59 | .059 | .074 | .016 | 11.13 32 
146 12:(w.y.. 162 | 2.12 | 1.84 | 13.21 | .178 | .141 | 20.78 | .059 | .080 | .021 | 11.20 32 
153 12(Wy se. 162 | 2.12 | 1.78 | 16.05 | .178 | .128 | 28.09 | .059 | .088 | .029 | 15.27 32 

: Virginia: ) 
158 a RE 69 | 2.12 | 1.77 | 16.52 | .178 | .144 | 19.09 | .059 | .074 | .015 | 17.10 34 
171 Dw.) i. 70 { 2.10 | 1.69 | 19.52 | .163 | .107 | 34.35 | .098 | .116 | .018 | 25.01 34 
172 IAW). 70 | 2.10 | 1.76 | 17.61 | .163 | .124 | 23.92 | .098 | .111 | .013 | 12.49 34 
52 oS SRL a 69 [ 1.89 | 1.55 | 17.77 | .163 | .133 | 18.42 | .048 | .042 |...... None 34 

‘West Virginia 
159 (WY ueasisai 44 (2.12 | 1.94 | 8.50 | .178 | .126 | 29.22 | .059 | .077 | .018 | 9.41 34 
53 4B (W.)..... 44 | 1.89 | 1.54 | 18.53 | .163 | .126 | 22.70 | .048 | .042 |...... None 34 

160 Allway oh 44 1 2.12 | 1. 10.38 | .178 | .126 | 29.21 | .059 | .085 | .026 | 19.99 34 
167 Ss a 36 | 2.10 | 1.65 | 21.42 | .163 | .111 | 35.54 | .098 | .137 | .039 | 9.92 34 
51 V5 sare. 36 | 1.89 | 1.45 | 23.27 | .163 | .104 | 36.18 | .048 | .047 |...... None 34 

168 Ea 36 | 2.10 | 1.71 | 18.57 | .163 | .104 | 36.19 | .098 | .146 | .048 | 12.79 34 
49 RRS De 43 | 1.74 | 1.35 | 22.41 | .178 | .111 | 37.63 | .051 | .060 | .009 | 2.35 | 34 

169 LEE eee 45 | 2.10 | 1.68 | 20.00 | .163 | .106 | 34.96 | .098 | .138 | .040 | 16.33 34 
170 16. nha 45 | 2.10 | 1.67 | 20.47 | .163 | .111 | 31.90 | .098 | .126 | .028 | 12.94 34 
50 6B... 45 | 1.74 | 1.26 | 27.57 | .178 | .111 | 37.64 | .051 | .052 | .001 26 35                           
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