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INTRODUCTION

Low-rank coals have a pronounced tendency to disintegrate or "slack"
when alternately dried and wetted by exposure to the weather. The more readlly
a coal slaciks the greater is its tmndency to ignite spontaneously and the more
care must be used in its shipment and storage. Lignite slacks very readily when
exposed to the weather. Slaciking trouble is also experienced in shipping and
storing subbituminous coal, but not to the same extent as with lignite. 4s a
rule, bituminous coals are only slightly affectéd by weathering and in general
may be classified as nonslacking coals. The slacking tendency of subbituminous
coal is one of the characteristics that is used to distinguish it from bituminous
coal. An accelerated laboratory method of test was developed to measure such
slacking tendencies. This method was applied to a number of coals, prlnclpally
from the State of Washington, and the method and the results obtained are given
herein.
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CAUSE OF SLACKING

Coals that slack readily contain relatively large amounts of moisture.
When exposed to the weather such coals loge moisture rapidly. As the coal loses
moisture at the surface there is a gradual drift of molsture from the interior
of the piece to the surface. If the loss of moisture at the surface proceeds at
a faster rate then it i1s replaced by moisture from the interior of the coal
piece, there undoubtedly is greater shrinkage of the goal at the surface as com-
pared to the interior of the piece and siresses are 5eneraﬁed in the surface
coal. These stres«es 1n the surface coal cause lu to crack and dlsxntegrate.

1 The Bureau of Mines w*ll welcome reprinting of this paper, provided the follow-
ing footnote acknowledgment is used: “Reprinted from U, S. Bureau of Mines
Report of Investigations 3055." ‘

2 Chief engineer, experiment stations d1v151on, U. S. Bureau of Mines.

3 Chemist, U.S. Bureau of Mines, Pittsburgh Experiment Station, Pittsburgh, Pa.

4 Junior analytical chemist, U.S. Bureau of Mines, Pittsburgh Experiment Station,
Pitteburgh, Pa.
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Likewise, when the air-dried eoal is wetted by rain, the exposed surface of

the coal pieces gain moisture more rapidly than the interior of the piece,
cavsing greater expansion in the surface coal and the coal breaxs down further.
As this process of air drying and wetting is continued when.the ccal is exposed
to the weather, the slacking proceeds and the exposed lunps of coal may dis-
integrate completely.

A scheme of rapid drying and wetting was made the basis of the
accelerated method for testing slacking characieristics of coal described in
this paper. It is believed that this sccelerated method of test gives informa-
tion of value in determining the relative slacixing tendencies of various coals.

PRELIMINARY_EXPERIMENTS

Lumps of lignite and subbituminous coal were dried over concentrated
sulphurlc acid until they practically lost no more moisture. The coal was then
exposed in an atmosvhere of -100 ver cent humidity until it stOﬁoed gaining
moisture. This method of test took a long time so was not considered suitable
as an accelerated method of test.

Experiments made by drying the coal in a drying oven at 10 to 15° C
above room temperature and then iumersing the coal in water and darying again,
accelerated the slacizing of the coal and so was made the basis of the method
adopted.

As the method of test- 4s necessarily empirical in nature it is evident
that a definite procedure is necessary to obtain comparable results. It was de-
cided to use a sample consisting of pieces of coal anplox1maulné 14~1nch cubes,
as this is the largest size that will pass through the opening of the standard
coal-sample can used by the Bureau of Mines. " It was also decided to air-dry
the ceoal for approximately 24 hours at a temperature of 20 to 250 C., immerse
the air-dried coal in water, drain off the water, alr—dry again, and then
measure the amount of slaciking or degradation and weakening of the coal by
sieving on a square-mesh sieve with openings of approximately one-fourth inch.
The oversize on the sieve could then be immersed in water again, air-dried and
sieved, and this process continued for a nuamwber of cycles if desi;ed.

SANPLING

Sarples for the slacking test should be taken at not less than three,
and preferably five separcte places in a given mine, and from that part of the
coal adjacent to the cut made in collecting the sample for analys1s. This pro-
cedure was used in sampllng the Washlngfon coals for slacking,

The sample is collected by making a cut from ton to bottom of the face

of , the freshly exposed coal according to the method for collecting: face samples
as described. in "The Sampling of Coal in the Mine," Bureau of Mines Technical
Paper-1 (1911) The gross saimple is cut so. as to obtain lumps from all parts
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‘of the bed. Large lumps in the gross sample-are broken to approximate lz-inch
cubes, and such pieces are carefully-taizen. from all parts of the gross sample
and placed in the standard coal-sample can of the bureau. The opening in the
top of this can is 1% inches in diametér, and pieces of coal that will just
pass through this opening are satisfactory. After filling the can with lumps,
fine coal is added to fill the voids to prevent abrasion of the lumps in trans-

wit, also to displace the air and protect the lumps from possible oxldation.'
It is desirable to collect duplicate samples from the seme gross sample at one
of the sampling points in each mine. +This was done in most of the Washington
coals on which slacking tests were made,

METHOD OF TEST

The contents of the sarple can dre erptied on a sieve with 1.05-inch
square openings, the sieve gently shaken, and the oversize retained for the
test. The pieces are brushed to remove any adhering coal dust or loose pieces
of coal. A4s a rule, the samrple of lumpq oota:nea from one coal sample can
weighs 500 to 600 grams and consists of 18 to 25 pleces.

As the extent of slacking is determined from the amount of degradation
as measured by sieving, it is desirable to make a blank sieving on the coal be-
fore starting the test in order to determine normal breakasge due to 31eving.
Low-rank coals are not generally friable, so breakage due to sieving is rela-
tively small as compared to that of some bituminous coals which are more
friable in nature.

The blanik sieving is done in the same manner as employed in determining
the slacking. The sieve used is an 8-inch circular sieve with 0.263-inch square
openings. The coal is sieved in such increments that approximately one-third of
the sieve surface is covered. In sieving, the sieve is gently shaken by hand
through a horizontal distance of about 8 inches at a rate of 100 strokes per
minute. A forward and bacikward motion is considered as one stroke. Sieving is
continued for 1 minute, after which the unaersize and oversize are weighed to
within 0.1 gram and the percentage of undersize is designated as the "blank

sieving,"

For the slacking test the oversize from the blank sieving is placed in
a sheet-iron pan and dried for approximately 24 hours in an air-drying ovend
mgintained at a temperature of 3C to 35° C., Through this oven a current of
warm air is drewn by means of a fan.

s

5 For description of air-drying oven see Stanton, ¥..M., Fieldner, A. C., and
Selvig, W. A., Methods of Analyzing Coal and Coke: <Tech. Paper 8, Bureau

of Mines, 1929, p. 2.
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il . after alr-dry:ng for: annrox;mately 24 hours the sample is removed from
the oven, allowed to ‘cool to room temperature, and immersed in water at room
temperature for one hour. The water is then carefuily drained off and the
sample again dried for about 24 hours in the air-arying oven, cooled to room
temperature, and sieved on an 8-inch cir plaf sieve with 0.263-inch square
openings. The sieving is performed in the same menner as-described for the
blank sieving. The undersize and oversize are weizhed &nd the percentage of
undersize is calculated. ihis figure is desipgnated as the first cycle slack-
ing index. The oversize is then iumersed in water again, air-dried, and
sieved. From the weights of the undersize ang oversize the cumulative per cent
passing through the sieve for the two cycles is calculated and deésignated. as
the second cycle slacking index. This procedure of wetting, drying, and siev-
ing was continved for six cycles, . except in those cases waere the coal had dis-
integrated sufficiently to pass the sieve before that time..

The blani sieving factor can be deducted from the first cycle slacking
index, but it would be difficult to estimate the breakage due to friability for
the other cycles as the size and number of'pieces-of coal change from cycle to
cycle. The test could te simplified by arbitrarily selecting the number of |
cycles to be employed and omitting the sieving between cycles, ma{ing only one
sieving at the end of the test. For any givern number of cycles it is obvious
that this would give a lower slacking index than would sieving at the end of
each cycle, because thé coal would not be subjected to as much breakage due to

sieving action.
RESULTS OF TESIS

Table 1 gives the results of the accelerated slaciing tests on all coals
-tested from Washington and elsewhere. Samples of the Washington coals for
alysis were coilected at the seme place as for the slacking test. lhe
laboratory number shown under the column "bed sampls" is that of the sample
collected for analysis so reference can be made to the published analyses of

these coals,®

The rank of coal as decignated in fable 1 is that assigned it by the
collector of the samples. In some cases it is doubtful whether the coal should
be classed as subbituminous or bituminous.
first

cycle slacking indices *or gach mire and thess corrected figures are shown in
parenthesis. In general, “the subbit urinous ceels are not friable so in most
cases the blank sieving figures for these coals are swall and can be neglected.

The blank sieving oercentuges were ceducted from the average

6 A4nalyses of Washington Coals, Technical Faper 491, Bureau of Mines (in press).
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With some of the subbituminous coals tested, however, the blanik sieving pro-
duced sufficient degradation to be considered in the interpretation of the
slacking indlces. The bituminous coals tested varied conmsiderably in friability,
as indicated by the blank sieving percentages, and ti¢se in many cases are of
considerable magnitude as. compared to the slac¢king indices. If the blank
sieving percentages are about the same megnitude as the uncorrected first.

cycle slacking iundices, it is apparent that the degradation as measured by
sieving at the end of the first cycle was due to frisbility and not to the
effects of ‘the drying and wetting of the coal in the slaczing teet, end that’

the coals are of the nonslacxing class.

One sample of lignite (Texas) shows almost complete degradation at the
end of the first cycle of test. On the other extreme, a number of the"
bituminous coals tested showed no degradation by slacking at the end of the -
first cycle. Between these extremes are bltuminOLs coals with slacking ten-
dencies and the subbituminous coals which show considerable slacking tendencies
varying in amount with the particular ‘coal. As the coals show such a wide
range of slacking at the end of the first cycle of test the authors believe‘th@
method had best be standardized so as to Dbe suitable for testing all coals, by
running only one cycle and deducting the blank sieving correction. It isg
doubtful whether any edditional information of value can be obtained by con-
tinuing the test for more than one cycle.’

.
1

The reader is cautioned not to place too strict an interpretation on
the significance of the results of the accelerated slaciing test as a measure
of the slacking tendencies of the various coals when expdsed to the weather,
but it is believed that the test is of value in estimating such slacking ten-
dencies. The authors do not have sufficient information concerning the kmown
slac<ing tendencies of the coals tested to correlate the results obtained by
the method of test with the weathering characteristics of the various coals
tested.

The slacking indices of the coals tested from Washington indicate a
wide range in elacking characteristics. This is to be expected as these coals
range from high-rank bituminous to low-rank subbituminous. There is a wide
range in the slacking indices of the subbiturinous coales, indicating consider-
able difference in slacking properties of these coals. 4 correlation of ‘these
slacking indices with the known weathering characteristice of these subbitu-
minous coals ghould shaw the value -of the accelerzted method of test as a
measure of slacking. fThe first cycle slacking indices (less blank sieving) of
the Washington coals tested range from léss than:l per cent in case of some of
the high-rank bituminous coals . to .as much as 80 per cent in case of a aubg,t
bituminous coal from Lewis County. ' Samples collected from -different placea«in
some of the mines exhibit considerable differences in the.slacking 1ndicee,
showing that the coal may vary in different parts of the mine,
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CHECK SAMPLES

In sampling g number of the Washington mines, two or more can samples
were collected from the seme gross sampie. These were run separately in the
laboratory to obtain information as to how: well duplicate determinations would
check, These check determinations are shown in Table 2, which contains 20
different sets of samples. The average deviation in slacking indices from the
mean values for all the sets of duplicates tested are as follows: First cycle,
0.72; third cycle, 0.90; and sixth cycle, 1.02. These deviations calculated to
percentages of the slacicing indices are as follows: Firstcycle, 15.6 per cent;
third cycle, 8.8 per cent; and sixth cycle, 6.8 per cent.

These differences include the limits of accuracy of the accelerated
slacking test and differences due to sampling errors. If the coal in the
various benches of the bed differ noticeably in slacking tendencies, it is
apparent that it is difficult to select at random frcm the. gross sample a
limited number of lumps that would be strictly repreeentativs\of the coal., 4s
mentioned, each sample consisted of only 18 to 25 lumwps approximating 1%-inch
cubes. A larger sample would lessen poseible sampling errors. 4s the test can
be run conveniently on a larger sample, it would be better practice to double

the size of sample by collecting two sample cans of coal for each test.
. P

RELACION OF BED MOISTURE TO SLACKING INDICES

o .~ Low-rank coals contain relatively large amounte of moisture. The rapid
loss and gain of moisture on weathering has been mentioned as the cause of
slacking of coal. To determine if any éefinite relation could be established
between the bed moisture of coal and thée.slaciking tendencles, a plot (fig. 1)
was made of the average first cycle slacking indices, less blant sieving, and
the average bed moisture, for each mine. UThis figure shows a general increase
of slaciing with increase of moisture in the coal, but there is no definite re-
lation, as méhy of the coals with approximately the same bed moisture differ
widely in slacking characteristics. Similar graphs constructed from the third
and. sixth cycle slacking indices also failed to show a definite relation and
therefore &re not reproduced. 4lthough Figure 1 shows no definite relation be-
tween bed moisture and slacking it does indicate that (1) coals with less than
10 per cent bed moisture should give little or no slacking trouble, (2) coals
with from 10 to 20 per cent bed moisture may slack considerably, ‘and (3) coals
with from 20 to 30 per cent bed moisture will slac.c excedsively.. '

RELATION OF SLACKING INDICES TO RANK OF COAL

‘It is convenient to place coals under more or less arbitrary groups
according to rank--that is, according to the stages it has passed through on
its metamorphism from peat to anthracite. Such grouping is more or less
arbitrary and recognizes that coals of one rank may gradually merge into the
coals of lower or higher rank, and that there is no sharp line of division be-
tween the groups. Different schemes have been proposed as a basis for coal
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classification.”’ One of these is based on the ultimate analysis and consists -
of plotting the carbon, hydrogen, and oxygen by means of a system of trilinear
coordinates. This system was Used by Ralston® in plotting some 10,000 ultimate
analyses of American coals. To see if there is any definite relation between
the coals plotted according to ultimate analysis and the slacking indices of
the accelerated slaccing test, the graph shown in Figure 2 was constructed from
the average valves for each mine. 7The anzlyses are calculated to the as-
received basis but ave ash-free, nitrogen-free, and sulvhur-free, so that
C+H+ 0=100 per cent. 7This represents the coal with its normal content of
bed moisture, as the hydrogen and oxygen includes the hydrogen and oxygen of
bed moisture as well as that of the coal substance. This was done, as the
authors believe the bed moisture to be an importart factor in slacking ten-
dencies of coal. The luwer area of the gfaoh gives the first cycle slacking
indices (less blank sieving) for the coals plotted on the upper trilinear area.
These slacking indices are plotted directly below the p01nts on the upper tri-
linear area. Tor instance, the point on the extrems right of the upper tri-
linear area represents the as-received ultimate analysis (nitrogen, sulphur,
and ash-free) of a sample of lignite. Directly bencath this point, in the low-
er area of the graph, is plotted the first cycle slacking index, which in this
case is seen to be 97 per cent. The coals on the left of the upper trilinear
area are high-rank bituminous coals, and the rank decreases from left to right
down to the lignite on the extreme right. The graph shows a general increase
in slacking tendencies with decreazse in rank of the coals, but there is not a
close correlation between slacking indices and rank as measured by ultimate
analyses. 1he large majority of bitumirous coals tested show less than 5 per
cent slacking except in case of some of the lower-rank bituminous coal on the
border line between typical bituminous and typical subbituminous coal. These
low-rang bituminous coals and high-ranit subbituminous coals show first cycle
slacking indices ranging from 5 to 25 per cent. &4 considerable number of typlcal
subbituminous coals heve first cycle slacking indices ranging from 35 to 85 per
cent, and these high slacking indices indicate that this group would give con-
siderable trouble by excessive slacking when exposed to the weather,

Another scheme useful as a standard for ccal classification is based on
the proximate analysis and consists of plotting the calorific value and the
fixed carbon.or the volatile matter. This scheme has the advantage of using
determinations that are made in commercisl analyses of coal. Figure 3 shows
the relation between the first cycle slacsinz indices (less blank sieving) and
the coals as plotted according to calorific value and fized carbon. The
proximate analyses of the coals are plotted on the upger arsa on rectangular
coordinates, the British thermal units as abscissas, and the percentage fixed
carbon as ordinates., The values are expressed on the as-received, ash-free

7 Fieldner, A. C., The Classification of North 4merican Coals: Information

Circular 6094, Bureau of Mines, 1929, 13 pp.
8 Ralston, O. C., Graphic Studies of Ultimate Analyses of Coals; ITech. Paper

23, Bureau of Mines, 1915, 41 pp.
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basis, so represent the ash-free coal with its normal content of bed moisture.
The first cycle slacking indices of the coals are plotted on the lower area
directly below the points on the upoer area. The graph is similar to that
based on the ultimate anslyses (fig. 2}, as it shows a general increase in
slacking tendencies with decrease in rank of the ccals but does not indicate
a close relation between slacking indices and ranik as measured by proximate
analyses.

CLASSES CF SLaCEING:

the first cycle slacking indices (less blank sieving) of all the coals
tested range from O to 97 pef cent. These coals range from high-rank
bituminous coal to lignite. The order of slacking of these coals may be ex-
pressed by,subdividing.this range of first cycle slacking indices into six
groups, as follows: |

Piret cyele slacking

index (less blank
Cless sieving)
1. Nonslacking 0- 1
2. Very slight elacking . 1 - 5
3. Slight slacking - 5~ 15
4. Moderate ‘slacking 15 - 35
5. Strong slacking 35 - 90
6. Very strong slacking 20 - 100
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R. I. 3055 Table l.- Resulits of accelerated slacking tests
Slacking indices, cumulative
Source of coal Rank per cent through 4-inch square mesh sieve | Blank Typical bed sample
of Laboratory ~ cycle number sieving, | Laboratory | Total
County Bed Mine coalt number 1= p) 3 Yy 5 6 per cent number moisture
COLORADO :
Delta - - - Red Canon Bit. 38851 (19) 20 32 |lUe 52 63 |73 0.9 A36023 1.4
Do. - - - Paonia Farmers do. 33852 (2.4) 23| 6.3] 7.9| 10 12 14 0.9 Allig77 9.2
Garfield - Store Canon do. 38853 (0.6) 1.1] 2.0] 2.5 31| 36| 43 0.5 AH0969 8.0
Gunni son - - Ohio Creek do. 38846 (5.7) 6.5|16 |19 |26 |3 37 0.8 93758 11.3
Routt No. 2 (Pinnacle) |Moffat 1 do. 33519 3,5| 6.1] 9.2] 13 14 |16 (3) A3038 6.1
Do. do. do. do. 28523 1.8 | 31| 5.3 6.7| 80| &6 (3) A3038 6.1
Average .71 - - T3 - -] - -]12 6.1
Do. - - Babson do. 38520 10 |18 29 | U3 57 65 (3) A3ZUSTS 16.1
Do. - - do, do. 33524 g.6 |17 26 24 | Lg 56 (2) AZ4975 16.1
Do. - - - do. do. 38526 6.2 |12 19 27 33 Ll (3) A34975 16.1
Average 8.3| - -125 - -1 --155 16.1
Do. Wadge wadge do. 38517 2.2 4| gu4] 11 14 |18 (2) A34977 10.5
Do. do. do. do. 38530 3,1 54110 | 17 32 ko (3) A34977 10.5
Average 2.7 - -} G.20 - <} --129 10.5
ILLIKOIS
La Salle | No. 2 La Salle County Carbon 1 | do. 32894 (1.6) 1.7 3.5| 5.2| 6.8]| 8.6]12 0.1 - - 13.4
Do. do. South Side do. 75393 (2.9) 4.0 6.9 9.3 11 L1y .1 - 13.8
Will d§6WA Northern Illinois 10 do. 38892 (8.2) 8.3 18 23 25 27 32 0.1 452982 16.1
Boone Lower Scandia U do. 38532 8.0 | 15 19 25 33 4o (3) - - -
Do. do. do. do. 38529 5.3 | 8.6|12 |15 17 |19 (3) - - -
Average 6.7 - - |16 --1 --13 - -
Taylor - - - New Market Subbit. | 38523 25 |33 |46 | 53 58 | 62 (3) A1k4061 20.9
Do. - - - do. do. 38531 23 32 |44 |56 |73 Isb (3) Alko61 20.9
Average ol - -1ls —- -=177 20.9
TEITUCKY ?
Harlan High Splint Closplint Bit. 39338 (0) 0.3| 0.6] 1.0 1.3| 1.5! 1.8 0.3 A61o49 7.0
Muhlenburg | Green River Green River do. 785404 k.21 7.9110 i2 14 17 (2) - - 5.6
MONTANA
Blaine - - - Milk River Subbit. | 38527 73 (95 193 l100 -1 - (3) Azho1h 26.0
Rosebud - - Colstriv do. 38869 39 56 66 78 g4 |86 0.5 A52181 26.5
NET MEXICO
Sandoval - - - La Ventana Bit. 38686 (25) 25 3L 43 50 58 61 0.3 - - - -

1.Rank assi

same gross

1.

2
1S
amni

coal by collector.
e

-9

2.Figures in narenthesis are corrected for blank sieving.

Z.Blank sieving not determined. U.Samples taken from






Table 1.~ Results of accelerated slacking tests - Continued

R. I. 3055
Slacking indices, cuaulative
Source of coal Rank per cent through %-inch souare mesh sieve | Blank Typical bed sample
of Laboratory cycle number sievirg, |Laboratory | Total
County Bed Mine coall number 1< 3 4 ner cent number |moisture
PENISYLVANIA y
Allegheny | Bottom of Pittsburgh | B. of M. Bit. 33554) 0.9 2.2 | 3.4% | 4.5 5,6/ 6.1 1.1 - - - 3.0
Do. do. do. do. 28554 )4 1.1] 1.9 | 3.1 | %0 | 4.9| 5.k 0.9 -- - 3.0
Do. do. do. do. 38554) 1.3 2.3 | 3.2 | b2 5.2] 5.7 1.2 -—- 3.0
Average { (0) 1.1} - = 32 |-~} -~ 5.7 1.1 3.0
Do. Ton of Pittsburgh dn. 'do. 33049) 0.4 0.7 | 1.0 | 1.3 1.6 1.9 0.5 - 3.0
Do. do. do. do. | 389490 0.5| 0.8 | 1.1 | 1.B | 1.7 2.2 0.5 - - - 3.6
Do. do. do. do. 38949) 0.5/ 0.9 | 1.1 |1.5| 1.9 2.2 0.5 -- - 3.0
Average | (0) 0.5] - - | 1.1 |-~} --] 2.1 0.5 3.0
TEXAS
Houston |3 Wooter's | Lignite | 38533 a7 S (3) 2498 37.8
WASHINGTON
Chelan Winze Dry Gulch | Subbit. | 38889 1.9 2.6 | 4.3 | 5.5 0.2 Asle2 7.9
Do. do. do. do. 38830 5.7 2.2 13 1.1 A52l23 8.5
Average | (1.%) ~ - N 0.7 8.2
Cowlitz | Cherry Cherry do. 39013) 23 |30 35 0.3 A56015 o1
To. do. do. do. 39041 17 | 30 9 0.3 do. 24,1
Do. . do. do. do. 39oh5ﬁ£ 19 |31 |29 |4 0.2 do. 24,1
Do. do. do. do. 300l6}8 17 23 . L5 0.2 do. 2,1
Averaze |(15) 15 - - - - 0. 24,1
‘King Big Bed RKangley Bit. 39125 1.5 |72.2 | 2.8 o.é A572Lk 4.7
Do. do. do. do. 39126% 2.3 | 3.2 | 4Ub 1. do. 4.7
Do. do. do. do. | 391273k 1.6 1 2.6 | 2.1 1.0 do. b7
Do. do. do. do. 39128§ 1.6 | 2.2 | 2.8 1.0 do. 4.7
Average | (0) 0.9 = - |26 |~- 1.0 4.7
Do. Lower Bagley New Castle| Subbit.| 23918 6.0 8.3 |13 |18 0.l A53509 5.7
Do. do. do. do. 8920)), c.2!15 oL 0.6 AR3508 6.5
Do. do. do. do. 33%21)~ . 9,9(16 |22 |26 0.2 do. 6.5
Do. do. do. do. 38922 6.9 10 16 19 O’ﬁ A53507 12.2
Average | (7.1) 7.5| - - |17 - - 0. g.1
Do. Upoer Bagley do. do. 5919 §1.1) 1.3] 4.2 | g2 12 0.2 AB3h12 4.3
Do. Carbon Bayne Bit. 38979y 0.8 1.5 | 1.9 | 2.i 0.6 ASH391 k.9
Do. do. do. do. 39039)~ 1.2| 2.5 | 2.9 | 3.6 0.5 AB4391 4.9
Do. do. do. do. | 38983 1.1] 2.1 | 2.8 | 3.0 0.4 A54390 5.0
Do. do. do. do. 3398k 3.2| 5.2 | 6.0 | 6.9 0.6 AB4389 3.9
Average |(1.3) 1.8| - - | 3.7 | - - 0.5 4.6

See page 9 for footnotes.
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R. I. 3055 Table l.- Results of accelerated slacking tests - Continued
Slacking indices, cumulative
Source of coal -Rank per cent through 4-inch square mesh sieve Blank Typical bed sample
of Laboratory cycle number sieving, |Laboratory| Total
Comnty Bed Mine coall number 12 2 Z 4 5 6 ner cent number moisture
WASHINGTON (Continued) :

King | Cedar ' Mountain | West Coast Subbit. 38931 22 31 i 54 63 70 0.5 A53P15 12.7
Do. do. do. do. 38932 19 26 35 4y 53 57 0.6 A57513 5.9
Do. do. do. do. 38935)), 28 50 62 T4 g3 87 1.0 A53514 9.1
Do. do. do. do. | 39004)— 35 52 60 71 0 gl 0.7 A53514 %1

Average (23) 24 - 47 - - 71 0.6 9.2
Do. |{Dale 4 Dale-McKay do. 38954 15 27 U7 56 59 64 0.3 ASH1L3 11.9
Do. do. do. do. | 38955), 18 27 53 50 63 66 0.1 ARUIUE 17.4
Do. do. do. do. 3%017)— 15 o7 L 52 55 60 o.g A5H1L6 17.4
Do. do. do. do. 38957 11 23 3 38 43 50 0. ARMINT 15.6

Average (1) 14 - 3 - - 59 0.4 15.0
Do. |Dale 7 do. do. 38953 (8.5) 9.0 | 14 22 29 L6 52 0.5 Astilo 16.3
Do. {Dolly Varden Harris do. 39058)), 15 29 35 4y Lg 55 0.6 AR62L5 13,9
Do. do. do. do. 39059)— 21 27 7Y IS} 4g 55 0.5 AR6245 12.9
Do. do. do. do. 39060)u 19 28 36 45 51 54 1.2 AK6246 13.9
Do. do. do. do. 39061)—= 13 21 27 76 4 g 0.9 A56246 13.9

Averaze (16) 17 - 33 - - 53 0.6 13.9
Do. |Elk 2 Flk Bit. 38952)), 1.6 | 2.8] 32| 35| 4.2 | 4.8; o.k ABH152 by
Do. do. do. do. 39019)- 0.8 | 1.7| 2.6 35| 38| 46| 0.3 A5l152 bk

Average (0.8) 1.2| - 2.9 - - L7 o.b 4.4
Do. |Fraser Danville Subbit.| 39050) 23 53 75 84 88 91 1.4 456325 16.0
Do. do. do. do. 39051)), 23 47 75 g3 88 92 0.6 AR6325 16.0
Do. do. do. do. 39052)~ 13 78 62 73 79 86 0.5 AR6325 16.0
Do. do. do. do. 39053) 2L 40 46 58 77 g1 1.1 AR67325 16.0

Average (20) =21 - 65 - - &g 0.9 16.0
Do. | Jones New Black Diamond] do. 39005)y, 2.5 1 11 15 18 21 26 0.3 A53667 9.7
Do. do. do. do. 38936)— 6.8 | 12 16 a1 25 20 0.7 AR3667 9.7
Do, do. do. do. | 38937 LY § 3,70 7.4 G4 |12 15 | 0.2 A53654 10. 3
Do. do. do. do. 38938 1.4 7.1 k.5 5.9 | 7.4 | 11 6.2 A53666 9.9
Do. do. do. do. 38939 2.0 W9l 7.7 14 18 ol 0.2 A53559 10.7
Do. do. do. do. 38940 40 el 7.71 10 12 1k 0.3 A53663 10.7
Do. do. do. do. 78941 2.2 5.1] &.21] 11 15 19 0.5 A57658 10.8
To. do. do. do. 33942 3.2 T.40 10 12 16 18 0.4 A53661 10.0
Do. do. do. | do. ! 3894z 5.1 6.7! 10 14 16 20 0.3 A53656 12.3%

See nage 3 far footnotes. - 11 -
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R. I. 3055 Table 1.~ Results of accelerated slacking tests - Continued
Slacking indices, cumulative
Source of coal Rank per cent through %—inch square mesh sieve| Blank Typical bed sample
of Laboratory cycle nvmber sieving, | Laboratory| Total
County Bed Mine coard number 1= 2 3 4 5 6 ner cent number moisture
v WASHINGTON (Continued)

King | Jozes’ IR New Black Diamond| Subbit. | 38344 4.2] 10 18 28 30 32 0.2 A53657 12,3
Do. do. do. do. | 38945 2.1 L4}l 16 |19 21 0.3 A53662 12.0
Do. do. do. do. | 33946 LUt 6.4 11 15 | 17 19 0.2 A53655 10.5

Average (3.0) 3.3 --!10 - - 20 0.3 11.0

Do. | May Creek New Castle 1d6. | 38924 (z.6) L.i| 6.2| 7.8 9.3| 11 12 0.5 A53511 6.5

Do. | McKay Dale Bit. | 39038)), 6.6/ 12 |16 |21 28 75 1.0 ARl14g 12.2

Do. do. do. do. | 38958)— 6.3 17 |23 |29 | ™ | 4o 0.7 A5H1k49 12.2

To. do. do. do. | 38959 12 |21 |27 |z |37 |43 1.6 A5H15%0 13.6

Average | (8.1) 9.3 - |24 - - 1.2 12.9

Do. | Morris Morris do. | 39080)y 3.5 6.0 7.8 8.8 9.6[ 11 1.6 A56570 3.7

Do. do. do. do. | 39081)— 2.6| 54| 6.71 8.0| 9.0| 10 0.9 A55570 3.7

Do. do. do. do. | 39082)), 1.4 2.4y 3.3 42| k9| 56 1.3 ARGHT1 7.9

Do. do. do. do. | 39083)— 1.7/ 3.2 Wh| su4! 6.2 7.3 1.5 A56571 3.9

Average (1.0) 2.3] - 5ed | = - 8.5 1.3 3.3

Do. |Muldoon New Castle Subbit. | 38925 57! 7.1] 9.5111 15 15 0.2 AR350% 18.3

Do. do. do. do. 3926 6.1 8.2/ 11 |13 |16 | 1g 0.4 A53504 13.9

To. do. do. do. | 389%0 5.1] &.1] 12 15 15 18 0.5 A53505 13.0

Average (5.2) 5.6 - 11 - | - 17 0.l 15.1

Do. | Havy 4 Bureka-Navy Bit. | 38977)) 1.7/ 3.3 52| 61| 7.0/ 7.9/ 0.9 ASH397 b2

Do. do. do. do. | 38978)— 5.2| 6.7! 82| 9.3/ 10 | 11 1.1 AB4397 L2
Average | (2.5) 3.5/ - 6.7 - - 9.5 1.0 ‘ Lo

Do. | (Lower Bench) Navy 8 do. do. | 38980 1.2| 1.6] 1.9] 2.1]| 2.3 2.4/ 0.3 AR439Y 4.5

Do. do. do. do. | 38982 1.9/ 2.8| 4.5 5.8 6.6/ 7.4 1.0 A54393 L4

Average | (0.8) 1.6 - 2,2 - - L9l 0.7 4.5

Do. | (Upoer Bench) Favy § do. do. | 28981 (0.7) 0.9] 1.5| 2.0] 2.6| 30| 34| 0.2 AB4396 5.6

Do. |Newhem Diamond Subbit. | 39137) 8.9 22 (32 |bo |55 | 66 1.6 A56975 13,2

Do. do. do. do. | 39138), 11 |24 |35 |44 |55 | 64 2.4 A56975 13,2

Do. do. do. do. | 39139)— 9.2| 23 35 L5 60 67 1.7 A56975 13,2

Do. do. do. do. | 39140) 10 |24 (36 |4 |60 | 70 1.4 A56975 13.2

. Average (8.0) 9.8 - 35 - - 67 1.8 13,2

Do. |No. 1 Renton do. | 39018)y 15 21 29 25 | 44 50 0.3 A53870 16.8

Do. do. do. do. | 38948)~ 18 |25 |33 |d4o |U6 |55 0.2 A53870 16.8

Average |((17) 17 - 71 - - 53 0.3 15,8

See pagk 9 for footnotes.
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R. I. 3055 Table l.- Resultis of accelerated slacking tests - Continued
Slacking indices, cumulative .
Source of coal Rank per cent through z-inch square mesh sieve Blank Typical bed sample
of Laboratory cycle number sieving, | Laboratory | Total
County Bed Mine coall number 1= 2 7 ) 5 6 per cent number moisture
WASHINGTON (Continued)

King |No. 2 Cavanaugh Subbit. | 39133) 9.2 | 12 14 16 19 21 1.3 A56974 9.7
Do. do. do. do. 39134),, 7.2 | 10 14 16 19 o1 0.9 AB69TY %7
Do. do. do. do. 39135)— Yool 7.6 11 - |13 16 18 0.9 AB69TY 9.7
Do. do. do. do. 39176) 9.2 | 13.1 | 17 20 25 27 1.8 A569TY 9.7

Average (6.0) 7.2 | - 14 - - 22 1.2 - 9.7
Do. do. New Black Diamond| do. 38947 (2.2) 2.7 3.9 6.4 | 10 12 16 0.5 A53654 10.2
Do. do. Renton do. 38949 a7 17 2 32 Lo Lg 59 0.3 A53871 15.5
Do. [HNo. '3 do. do. 38950 (6.7) 7.1 |11 17 23 0 36 0.1 AB3872 15.14
Do. |(Middle Bench) No. 3| Occidental Bit. 3908L)), 3.3 5.0 6.1 6.6 | 7.5 | 7.7 2.1 A56577 2.1
Do. do. do. do. 39085)— 2.1 | 5| 65| 7.0| 7.5 | 80| 1.0 AR65T7 2.1
Do. do. do. do. 39086)), 1.6 | 2.9 3.7 | .6 5.7 6.3 0.5 ARE576 5.8
Do. do. do. do. 29087)~ 2.1 3.2 | La 51 5.7 5.6 0.8 A56576 5 8

Average (1.4 2.5 - Del - - 7.2 1.1 3.9
Do. |(Top Bench) No. 3 do. do. 39088 1.5 2.6 | 41| 5.1 5.8 | 6.0| 0.6 AB6STH 5e 7
Do. do. do. do. 39089)y, 3,2 7.7 9.0 | 11 12 13 2.5 A56573 5e2
Do. do. do. do. 39090)= ol 65| 7.3] 9.5| 11 12 1.7 A6573 5.2

Average | (1.2) 2,6 | - 6.2 | - - 9.3 1.4 5.5
Do. |No. 4 New Castle Subbit. | 38927 22| 35| 5.5 &1 | 10 11 0.4 A53501 15.3
Do. do. do. do. 38928 5.2 | 7.3 | 10 13 16 17 0.2 453500 17.6
Do. do. do. do. 38929 7.8 4.5 6.6 | 8.5| 11 12 0.3 A53499 15.1

Average | (3.4) 3.7 - 7.4 - - 13 0.3 16.0
Do. |Reynolds Reynolds do. 39129) 28 sl 6U4 72 78 85 0.8 A5T243 15.9
Do. do. do. do. 3913o)u 22 51 63 73 | 80 g5 0.8 AR72U43 15.9
Do. do. do. do. 39131)—= 24 L7 60 72 79 gl 0.8 A57243 15.9
Do. do. do. do. 39132) 30 Y 69 80 g4 88 1.3 A57243 15.9

, Average | (25) 26 - 6 - - 55 0.5 15.

E°° Sunbeam Sunbeam do. 38799 11 23 31 43 49 €0 0.6 A50915 16.2
Lo. do. do. do. 38800 8.9 | 20 2g 76 4o Ly 0.3 A50915 16.2
Do. do. do. do. 38801 3.5 | 22 30 37 L2 L5 0.5 A50915 1L, 3
So. do. do. do. 38802 25 Ug 65 75 g5 g7 2.2 AR0917 14.1
Do. do. do. do. 38803 19 33 46 56 66 69 7.8 AR0917 1.1

Average | (14) 15 - 4p - - 61 1.5 14.9

See nage @ for footnotes.
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R. I. 3055 Table l.- Results of accelerated slacking tests - Continued
Slacking indices, cumulative
Source of coal Rank o per cent through %ainch square nesh sieve Blank Typical bed sample
of Laboratory cycle number sieving, |Laboratory | Total
County Bed Mine coall number 12 2 % 6 |»per cent number moisture
WASHINGTON (Continued) ‘

Kittitas| Big Bed | Roslyn Cascade 3 Bit. 38873 1.9 | 3.4 | 45| 5¢ | 7.0 7.7| 0.8 A521l40 3.3
Do. do. do. do. 38876 1.7 2.6 | 5.1 5.9 | 7.1 | 7.6 | 0.8 A52141 L,7
Do. do. do. do. 38879)y 1.8 2.5 | Wk 5.2 6.5 6.9 0.9 A521739 7.5
Do. do. do. do. 38380)— 2.9 4,0 | L4.g 6.2 6.9 7.2 | 1.4 A521739 3.5

Average [(1.3) 2.0 | - L1 | - - 7.5 | 0.7 3.8
Do. No. 1 | Rothlisberger do. 38863 (2.9) 3.7 8.3 | 12 14 15 18 0.8 A52002 7.6
Do. Roslyn | Cle Elum 1 do. 38874 (4,3) Lo | g.2 |11 13 15 15 0.6 452143 8.8
Do. do. | Roslyn 7 and Extension| do. 38836 4.1 5.9 | 7.0 8.3 | 9.8 |11 1.5 A51666 5.9
Do. do. do. do. 38837 4,5 8.9 |11 14 17 18 1.6 A51665 6.4
Do. do. do. do. 33838 4,3 | 6.1 | 7.0 g.4 | 9.8 |10 1.0 A51664 6.6
Do. do. do. do. 78839 2.2 7.1 4,7 5.6 6.3 6.9 0.7 A51663 8.3
Do. do. do. do. 32840 1.4 2.6 3.2 | 40 | 46 | W9l 0.9 AR1662 6.4
Do. do. do. do. 38841 2.6 | 4.9 5.7 6.2 6.8 7.3 | 0.5 A51661 6.1
Do. do. do. do. 3gg42)), 1.5 | 3.2 | ko 5.1 5e 8 6.8 | 0.6 A51660 7.4
Do. - do. do. do, 388473)— 1.4 | 2.8 | 3.8 | L.g 6.1 7.0 | 0.9 A51660 7.4
Average (2.1) 3.1 | - 6.0 | - - 9.3 | 1.0 6.7

Do. do. | Roslyn 3 do. 38804)), 1.% | 3.3 | 4.5 | 6.0 | 7.0 | 7.8 0.7 A5100H 5.1
Do. do. do. do. 35805)— 1.9 L. 5.8 64 | 7.2 7.8 1 0.9 A51004 5.1
Do. do. do. do. 38806 2.4 | 4.2 | 5.5 7.4 | 9.2 | 9.8 1.2 451008 7.0
Do. do. do. do. 38807 4.3 6.2 | 8.1 9.8 |11 12 3.0 A51005 2.3
Do. do. do. do. 38808 2.5 | 4.2 | W9 6.0 6.5 | 6.8 | 1.7 A51007 2.6
Do. do. do. do. 38309 2.8 7.7 9.9 |11 12 14 1.1 A51006 2.6
Do. do. do. do. 78810 1.8 7.9 5e 8 6.6 6.9 8.1 0.9 A51003 2.6
Average (1.3) 2.6 | - 6.6 - - 2.8 1.3 7.0

Do. do. do. do. 30164) 0.8 | 221 3.7 | W3 | 56| 65| 0.7 A51000 2.5 .
Do. do. do. do. 39165)), 1.1 2.5 3.8 4.5 5.8 | 6.8 0.8 AB1000 3.5
Do. do. do. do. 29166)— 2.1 1 3.3 | 3.9 | 47 | 6.7 | 85| 0.8 A51000 3.5
To. do. do. do. 30167) 1 2.4 3.2 | 4.3 5.5 6.3 | 0.5 A51000 7.5
- Z - - .
Do. do. Roslyn 5 do. 3§\§S§age (0.6) %:é 2.5 355 5.0 5. [ Z;:]B 8:% AR1501 -35.2
Do. do. do. do. 3282l 1.6 | 3.1 ! o ! b.5 g.7 8.6 0.8 A51503 4.5
Do. do. do. do. 32325 1.2 | 2.3 3.5 5.0 .30 7.3 1B AF15702 7.7
Do. do. do. do. gg2 1.7 7.2 | L5 6.0 | 7.1 2.1 2.0 A51500 3.2
Do. do. do. do. 38327)y, 0.7 2.7 3.7 4,2 | 46 5.2 | 0.9 AP1599 3.
Do. do. do. do. 36828) = 0.7 1 1.7 i 27 1 33 1| 38 | 42 0.9 A51499 3.}

-

or footnotes.
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R. I. 3055 Table l.- Results of accelerated slacking tests - Continued
Slacking indices, cumulative
Source of coal Rank ner cent through i-inch square mesh sieve Blank Typical bed sample
of Laboratory cycle number sieving, | Laboratory | Total
County Bed Mine coall- nunber 12 2 ) 5 5 per cent number moisture
WASHINGTON (Continued)
Kittitas| Roslyn Roslyn 5 Bit. 38829 0.9 2.0 3.1 2.7 | 4o L3 0.9 A51k498 3.1
Average (c.3) 1.3 | - 2.7 - - 6.6 1.0 3.7
Do. do. Roslyn Cascade 1 do. 38370 1.9 2.9 | 4.8 5.6 | 6.5 | 7.3 0.3 A52136 3.8
Do. da. do. as. 23371 1,4 2.5 7.1 2.9 b1 4.g 0.6 AB2137 3.9
Do. do. 2. do. 36872 %9 | 55| 6.9 | 81| 9.5 [ 10.5| 2.3 A521135 5.9
Do. do. do. do. 32881)), L. | 2.2 W6 | 5.2 5.5 1 58| 0.5 A5213l Lo
Do. do. do. do. 33582)— 1.0 | 24| Yo | 53] 56| 6.0 0.4 A52134 4o
Average | (1.2) 2.1 | - bhg | - - 7.1 { 0.9 L.L
Do do. Roslyn 8 do. 32856 1.2 | 2.7 H;2 | 54| 6.8 | 80| 0.6 A52000 b1
Do. o, do. do. 38657 1.7 2.8 | 4.0 5.2 | 6.2 | 7.0 0.6 A5199¢ - 3.8
Do. do. do. do. 78258), 173 | %2 | W3 | 5.2 59 | 69| 1.2 451999 3.9
De. do. do. do. 32859)— 1.9 R 5.0 591 7.0 ! 7.6 1.0 A51999 7.9
Average (0.7) 1.5 - 4.3 - - 7.4 0.8 7.9
Do, do. Roslyn 9 do. 26844 2.3 | 56| 80 | 9.1 |10 11 1.6 A51669 3.8
Do. do, do. do. 3e8l5 1.8 2,2 | b2 5.2 6.4 7.0 1.% A51668 .3
Average (1.1) 2.6 | 2 8.1 - - g.o 1.5 L1
Do. Roslyn 3 | Roslyn 3 do. 36878 .1 | 64| 26 |99 !l13 |1 1.3 452146 4.0
Do. do. do. do. 38383 2.2 | 3.6 | LA {506 | 7.2 | 83| 1.8 - - - -
Average (1.1) 2.7 Z 6.5 | - - 11 1.0 4.0
Do. Roslyn 6 | Roslyn Cascade 1 do. 38875 (0.3) 1.5 | 22! 30 | 39| 51 | 57| 0.7 AB2145 5.4
Lewis Columbia | Columbia Collieries| Subbit. | 39030)) 59 70 . g2 3 g9 0.6 A55763 28.0
Do. do. do. do. 29031 )— 50 61 75 g2 0.5 AR5763 28.0
Do. do. do. do. 35032)), 66 80 g9 92 0.2 A55762 29.3
Do. do. do. do. 30033)— 53 77 g6 29 93 0.l A55762 29. 3
Average | (57) 57 - - 39 0. U 8.7
Do. Foron Tord Praire 1 do. 38990 56 73 91 196 0.4 AB4765 23,4
Do. do. do. do. 38991)), 55 67 78 82 0.7 ARNTEH 29.1
Do. do. do. do. 28992)= 63 75 85 g8 1.1 ABL4T6L 29,1
Do. do. do. do. 28993 ' 55 66 78 81 0.8 ARHTE6 29, 4
Average | (56) 57 - - 87 0.7 29.0
Do. Hi Carbon | Hi Carbon Bit. 29054) h.s | 6.1 2 | 9.1 11 1.2 A56324 6.7
Do. do. do. do. 390553, %9 | 6.7 A 13 15 0.6 A56324 6. 7
Do. do. do. do. 39056)— 3.5 5.7 .1 8.1 9.6 |12 0.5 AR6324 6.7
Do. do. do. do. $9057) 2.2 3.5 2 63| T, 8.8 | 1.0 A56324 6.7
- Average (2.8) 3. - .1 - - 12 0.8 6.1
ee
(8522?’%8 9 for footnotes. 15






R. I. 3055 Table 1.~ Results of accelerated slacking tests — Continued
Slacking indices, cumulative
Source of coal Rank per cent through 4£-inch square mesh sieve. Blank Typical bed sample
of Laboratory cycle number ) sieving, Laboratory Total
"County Bed Mine coall number 1< 2 3 4 5 6 per cent number moisture
WASHINGTON (Continued) N
Lewis | Monarch Monarch Subbit. | 39026y 53 65 70 78 g1 gl 0.4 A55756 26.8
‘Do. do. do. do. 39027)— 65 77 g1 85 86 88 0.3 A55756 26.8
Do. do. do. do. 39034)y 66 75 g0 82 gl g5 0.5 AB5755 26.3
Do. do. do. do. 39035)~ 55 70 78 82 1) 88 0.7 A55755 26.3
. Average (59) 60 - 17 - - 1) C.5 26.6
Do. | Non Pareil Non Pareil do. 39040)) 52 66 78 87 g9 o1 0.3 A56017 23.5
Do. do. do. do. 79049)— Lz 53 74 87 91 9l 0.1 AR6017 29.5
Do. do. do. do. 39048 , 45 62 79 83 g9 9 0.3 A56016 29,1
Average (47) W7 - 77 - - 92 0.2 29.3
Do. | No. 3 Crystal 1 Bit. 29076) 1.4 1.9 2.3 2.6 2.5 7.9 0.6 A56Bh9L 6.3
De. do. do. do. 35077y 1.8 23| 26| 30| 34| 39 | 0.5 A56MOL 6.3
Do.’ do. do. do. 39078)— 1.3 1.8 2.2 2.7 3.1 3.6 0.7 A56h9L 6.3
Do. do. do. do. 39079) 1.3 2.1 2.6 3.0 2010 Lo 0.7 A56u494 2.3
Average (0.8) 1.5 - 2.4 - - 3.9 0.7 .2
Do. | Wo. W Wabash Subbit. 39006 70 5] 51 56 66 75 0.5 A55350 28,
Do. do. do. do. 39007 55 71 79 g3 €5 a7 0.2 A55351 2g.u
“Do. do. do. do. 35008y, 97 50 62 29 75 80 o.g AR5352 271.6
Do. do. do. do. S024)— 4 9 6 2 .
Remee |y B 2ol @ 22 H | 8 2553%2 | B0
Do. | Parkin Black Prince 2 do. 39066) 50 61 70 73 77 79 0.6 A56243 2h.9
Do. do. do. do. 39067 )y 16 62 70 75 78 79 R A56243 24,9
Do. do. do. do. 29068 )~ 4g €2 70 73 75 78 0.7 A56243 2k, 9
Do. do. do. do. 39073) 55 ok 68 70 72 75 o.g A562U3 24,9
Average (50) 50 - 70 - - 78 0. 24.9
Do. Reliance 1 Reliance 1 do. 39028)‘& A2 78 g1 gl 86 85 0.3 AS5758 29.0
Do. do. do. do. 35029)— 51 70 75 78 g1 g3 n.k AB5758 23.0
Do. do. do. do. 39026 75 g8 91 92 gl gl 0.% AB5759 28,2
Do. do. do. do. 39037 ) G 86 gt | 9% |95 |9 0.3 A557€0 30.0
Average (65) 45 - g7 - -~ 92 0.3 29.1
Do. | Salzer Valley | Salzer Valley do. 39012)y, 70 90 96 96 97 98 0.2 A55440 29.2
Do. do. do. do. 29021)~ 50 78 30 92 96 98 0.4 A55HN0 29.2
Do. do. do. do. 39014 6% 91 95 98 98 99 0.4 ABSkL2 5.3
Do. do. do. do. 39015 62 83 20 93 94 95 0.3 ABSH 22,2
Average | (53} 67 - 93 - - 97 0.3% 27.9
See page § for footnotes.
(:52 \} - 7
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Table 1.- Results of accelerated slacking tests - Continued

Slacking indices, cumulative

Source of coal Rank per cent through 3-inch square mesh sieve Blank Typical bed sample
' ‘ of Laboratory cycle number sieving, Laboratory Total
County Bed Mine coall number 12 2 3 5 6 per cent number moisture
WASHINGTON (Continued) '

Lewis Smith 1 Smith 3 Subbi t. 39069) 66 87 92 gl 96 97 1.5 A56244 22.4
Do. do. do. do. 39070, 59 79 gl 9N 93 gl 0.9 ASG2uL 22,4
Do. do. do. do. 39071)— 57 g1 g7 90 g2 93 0.6 45624k 22,4
Do. do. do. do. 39072) Ez g6 93 97 98 92 0.9 A5624Y 22,4

Average in - &9 - - 9 1.0 22.4
Do. Sunshine 1 | Sunshine 1 do. 39011 77 95 97 a7 98 99 0.l A55517 73,5
Do. do. do. do. 35013 79 92 95 96 9g 99 0.1t A55519 27.5
Do. do. do. do. 39016 &3 96 97 % EZ, 99 0.4 AB5518 29.3
Average 80 - 196 - - 29 0.4 30.1

Pierce | Morgan Carbonada Bit. 38813 1.6 | 2.8 | “.o | W7 5 5.7 0.6 A51189 7.9
Do. do. do. do. 12814 2.6 5.1 6.4 | 8.6 9 10 1.6 AR1187 2.5
Do. do. do. do. 32815 4.6 | 10 12 13 14 15 2.4 A%1188 2.6
Do. do. do. do. 39156) 7,9 5.9 7.6 9.8 | 12 14 7.1 - - - - -
Do. do. do. do. 39157) 6.2 | 9.0 |11 12 1h 15 b2 - - - - -
Do. do. do. do. 39152)4 6.1 9.3 {12 14 16 17 6.2 - - -
Do. do. do. do. 39159) 3.2 6.0 g.1 | 10 14 15 4.9 - - -
Do. do. do. do. 39160) Lol 7.5 |10.4 |12 14 16 4.0 - - -

Average 3.8 - g.1 - - 14 2.5 3.0

Do. No. 1 Fairfax Sewiabi t. 39111 7.0 | S.9 |12 15 18 20 7.3 AREERS 2.9
Do. do. Wilkeson Bit. 32908 4,6 | 13 17 19 22 23 3.1 A52877 2.2
To. do. do. do. 38909 2.5 5.2 8.7 | 10 11 12 0.9 A52878 2.0
Do. do. do. do. 38910 3.3 7.2 g.h | 8.8 |10 11 1.8 A52879 1.5
Average .1 - 11 - - 15 1.9 1.9

Do. No. 2 Fairfax Sé:idbit. 39113)), 12 19 22 24 27 E3S) 6.0 ARBEUEG 3.0
Do. do. do. do. 79114)= 9.1 | 14 18 21 23 25 7.0 A56646 3.0
Do. do. do. do. 73115 18 24 36 4o 5] 43 12.3 ARGEYU5 2.8
Do. do. do. do. 39116)u 5.2 | 9.1 |12 1l 15 16 g.2 A566uL 3.3
Do. do. do. do. 39117)= hoi 7.7 111 1% 15 16 6.3 A56644 3.3
; Aversge 1 - 22 - - 2S e 7 3.0

Do. ' do. Tilkxeson Bit. 33911 3.6 | L7 5.6 | 7.2 | &.7 9,0 2.1 452876 2.5
Do. No. -3 Fairfax Semiabit, 39100) 6.2 ! 8.9 {11 12 13 14 7.2 ARB550 3.0

* Do. do. do. do. 39101)), 5.0 7.5 8.8 |11 . 11 13 4.6 A56650 3.0
Do. do. do. do. 29102)= 5.1 | 9.2 |11 12 13 13 | 5.8 AB66H9 3.0
Do. dc. do. do. 39103) 7.0 | 10 12 13 14 1 6.3 ARG6UE 3.9

See page = for footnotes.

(g524) - 17 -






R. I. 3055

Table 1.- Results of accelerated slacking tests - Continued

Slacking indices, cumulative

Source of coal Rank per cent through -inch square mesh sieve Blank Typical bed sample
of Laboratory cycle number sieving, |Laboratory Total
County Bed Mine coald number 1= 2 3 5 [ per cent number moisture
WASHINGTON (Continued) -
Pierce No. 3 Fairfax Semi~bit. 39104 10 13 15 17 21 22 W7 A56648 3.9
Average (2.5) 7.9 - 12.6 - - 18 LR 3.3
Do. do. Wilkeson Bit. 38912 1.1 2.7 5.0 7.9 9.1 | 11 2.6 AH2881 2.1
Do. do. do. do. 33913 6.7 81| 9.8 1| 15 17 19 7.0 A52882 2.7
Do. do. do. do. 3891l 1.3 2.4 3.7 W4 52| 57 1.0 A52883 2.0
Average (0) 3.0 - 6.2 | - - 12 3.5 2.3
Do. No. 4 Carbonado do. 32816 11 15 17 20 22 ol 3.5 A51193 2.4
Do. do. do. do. 78817 241 55 7.4 9.5 11 12 3.0 A%1192 2.1
Do. dow do. do. 38818)u B4 | 11 13 15 16 17 1.5 A51191 2.7
Do. do. do. do. 38819)= 24| 29| L6| 55| 6.6 7.4 2.6 A51191 2.7
Do. do. do. do. 39151) 12 17 22 ol 26 28 6.7 - -- - -
Do. do. do. do. 39152) 9.2 | 13 17 22 26 28 %e3 - - - - -
Do. do. do. do. 39153)4 7.2 11 14 18 20 22 4.7 - - - -
To. do. do. do. 39154) 8.7 | 13 15 18 21 22 6.7 - - -
Do. do. do. do. 39155) 7.7 | 10 13 18 21 22 9k - - - - -
Average (2.8) 6.7] - 12 - - 18 3.9 2.4
Do. do. Fairfax Sedi-bit. 39109)y 1.3 | 3.8 5.4 .4 7.4 a4 2.0 AR6656 2.0
Do. do. do. do, 39110)— 2.5 5.3 6.2 | 7.4 g.2 | 9.0 2.0 A56656 2.0
Average (0) 1.9 - 5.8 - - 8.7 2.0 2.0
Do. do. Prospect Subdit. 39094),, 0.5 5] 25| 31| %ol W3 0.9 A56769 L7
Do. do. do. do. 39095)= 3.7 5e2 6.3 7.1 7.9 8.5 0.5 ARG769 b7
Average (1.6) 2.3 - 4.4 - - 6.4 0.7 4.7
Do. do. Wilkeson Bit. 38917)), 2.2 2.8 | 33| 27| 4o| Lo 1.2 A52699 2.8
Do. do. ~do. do. 32001 )= 2.3 2.0 7.5 | 4.0 4,3 | W6 1 1.8 A526993 2.8
Do. do. <40, do. 38902 3.8 7.3 8.6 9.5 9.9 | 10 0.7 AR2T701 3.7
Do, do. do. do. 73903 1.1 %2 | G4l 7.8 27| 9.2 0.9 A52700 2.5
‘ Average (c.g8) 2.4 | - 5.8 - - 7.5 1.6 2,3
Do. Ko. 5 Fairfax Semi-bit. | 3910%)y 7.1 | 9.6 |12 15 17 5.7 A56652 2.9
Do. do. do. do. 39106)— 5.9 €,7 113 15 17 19 6.0 456652 2.9
Do. do. do. do. 39107), 4.9 | 9.7 | 14 17 21 23 6.1 A55553 R
Do. do. do. do. 39108)2 4.1 | 10 12 | 1 17 o1 5.3 A56653 7.4
Average (0) P 5 - 13 - - 20 5.8 3.2
See nage 9 for footnotes.
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R. I. 30%5 Table 1.- Results of accelerated slacking tests - Continued

Slacking indices, cumulative
Source of coal Rank -er cent through i-inch socmare mesh sieve|Blank Typical bed sample
of TLaboratory cycle number sieving, |Laboratory ! Total

County Bed ' Mine coall number 12 2 3 L 5 o ner cent number moisture

TASHINGTOIT (Continued)

Pierce | No. 7 - Wilkeson Bit. 38904 2.5 6.8 | 1k 19 20 20 1.8 A52705 2.0
Do. do. do. do. 33905 5.7 9.6 18 22 | 24 | 26 2.4 A52704 1.4
Do. do. do. do. 38906 Lozl 67111 16 17 18 1.5 A52703 2.0
Do. do. do. do. 38907 11 15 |17 19 20 21 b5 A52875 1.9

Average (2.2) 5.9 - 15 - -~ 21 2.6 2.1

Do. Jo. 8 Carbonado do. 33820 6.4 3.7, 11 12 14 15 2.1 A51197 3.1
Do. do. do. do. %821 6.5/ 9.2} 12 15 16 17 3.1 A51196 7.3
Do. do. do. do. 38822 11 15 19 22 o4 26 8.6 A51195 3.0
Do. do. do. do. 79146) Lt 6,20 8.2 9.4l 11 13 4,8 - - -
Do. do. do. do. 39147) 3.3 5.9! 7.6[11 | 1% |16 5.5 - - -
Do. do. do. do. 3c1k8)h 5.3 7.6] 9.9111 |12 |1k 4,9 - - - -
Do. do. do. do. 39149) Lg 7.7 9.1]11 |12 |13 7.8 - - - - -
Do. do. do. do. 39150) 4.8 6.9! 8.2| 9.5/ 11 12 6.1 - - -
‘ Average (.2 7.1 - 13 - - 3 5.8 3.1

Do. To. 10 Black Carbon | Subbit. | 39118)), 0.9 1.9{ 2.5| 2.8| 3.7| 4.0 | 0.3 AR6TT0 4.5
Do. do. - do. do. 39119)— 1.6 31! 37| 44 Lol sk4 | 0.7 ARB770 4.5
Average | (0.8) 1.3 - 31 - - 4.7 | 0.5 L.5

Do. Crocker Crocker do. 39096) 20 23 |30 |u2 | 54 64 0.2 A56771 12.4
Do. do. do. do. 39097)), 17 25 |36 |4 67 |72 0.3 AR6771 12.4
Do. do. do. do. 39098 )— 19 27 37 50 62 68 0.2 AS6TT1 12.4
Do. do. do. do. 39099) 15 19 27 o) 50 57 0.2 A56T771 12,4
Average |(18) 18 - 133 - - |55 0.2 12,4

Thurston | Bagley Bucoda 1 do. 38985 53 | 65 |72 |77 |79 |81 0.3 AR4TT0 22.9
Do. do. do. do. 38986 52 | 67 |74 |@1 |85 |é&7 0.2 AB4T69 21.7
Do. do. do. do. 38989 b5 | 58 (68 |7H |78 |81 0.5 ASHT68 21.7

Average |(50) 50 - 71 - - 83 0.3 22.1
Do. (Lower Bench) Bagley |Bucoda 1 do. 78987 (34) 3 | 49 |6 66 |70 |73 0.1 ASHTT3 21.7
Do. (Upoer Bench) Bagley |Bucoda 1 do. 38988 (46) L6 | 65 |77 & |81 |&3 0.3 ASMTT2 25.0
Do. . | Black Bear Pleasant Hill do. 39062) 38 52 175 80 | 83 |88 0.7 As62b2 17.9
Do. do. do. do. 39063)), L1 | 59 |79 (8 |88 |- 0.4 A562k42 17.9
Do. do. A do. do. 39064)— 43 58 78 g2 86 | - 0.9 A56242 17.9
Do. do. do. do. 39065) 32 50 72 79 83 g6 0.7 ARG2U2 17.9

Average |(38) 139 - 16 - - 87 0.7 17.9

Q -
Zg%agﬁ?ge 9 for footnotes. - 19 -






R. I. 3055

Table 1l.—- Resnlts of accelerated slacking tests - Continued

Slacking indices, camulative

Blank

Tnical bed samle

Source of coal Rank mer cent through i-inch square mesh sieve
of Laboratory ‘ cycle number sieving, Laboratory Total
County Bed Mine coall number 1< 2 3 4 5 6 ner cent number moisture
WASHINGTON (Continued)

Thurston | Tono 1 Tono 1 Subbit. 78998 4o 55 | 6U 72 76 g1 0.2 ARB112 21.4
Do. do. do. do. 32999 b7 65 69 73 77 80 0.3 A55113 2l.b
Do. do. do. do. 39600 56 72 79 85 87 90 0.5 A5511kh 22.2
Do. do. - do. do. 39001 70 g7 oIl 96 9 9% 0.6 AB5115 22.7
Do. do. do. do. 39002)), 57 69 75 | &0 el g 0.5 A55116 22.5
Do. - do. do. do. 39025)— 4l 57 64 68 Th 78 0.5 A55116 22.5

Average | (53%) 2 - 75 - - 86 0.4 22.0

Whatcom | Bellingham 1| Bellingham do. 38972 0.7 1.8 2.5 3.3 5.3 6.8 0.1 As4527 6.9
Do. do. do. do. 28973 1.0/ 2.0 W1 5.0 | 8.2 11 0.1 ABH527 6.9
Do. do. do. - do. 23974 1.2 19| 36| 5.6 7.5! 8.5 0.1 ABMEOT 6.9
Do. do. do. do. 38975 0.7f 1.5f{ 2.3 | &L 6.1 7.9 0.1 ASls27 6.9
Do. do. do. do. 28976 1.6 2.9 €.0 7.8 | 10 11 0.1 ASUR27 6.9

Average (0.3) 1.0 - 2.6 - - 9.1 0.1 6.9

See page 9 for footnotes.

(8524) - 20 -






R. I. 3055 Table l.— Results of accelerated slacking tests - Continued

» Siacking indices cumalative

Source of cozl Rank per cent through -};—inch square mesh sieve| Blank Tyoical bed sammle

of Laboratery cycle number sieving, |Laboratory | Total

County Bed Mine coall pumber 12 2 3 L 5 6 per cent number moisture
WYOMING

Camobell  |Roland Wyodek Satbit. | 33518 6L |75 | g6 |8 |5 | 98 (3) A34350 31.5
To. do. do. do. 38521 62 |78 g5 | & |97 | 100 (%) AW51 31.1
Do. do. do. do. 78522 732 (87 | 96 100 | —= | -- () AZ43UQ 29.6

' Average 65 - €9 - - | 99 (2) 30.7

Carbon To. 2 Hanna U4 Bit. 39391 6.9 |13 19 25 29 34 1.5 A62405 11.8
To. do. do. do. 70392 Lol g8.71 13 | 17 22 25 1.3 462106 11.4
Do. do. do. éo. 79793 5.0 { 7-71 11 i |15 | 17 0.9 A52407 9.9
Do. do. do. do. 39294 g 7.4 11 13 16 | 17 1.1 A62L0g 9.7
Te. do. do. do. 39395 6.5 9.4 1% {18 23| 26 1.0 462409 g4

: Average | (4.2) 5.6 | - 14 - - o4 1.4 10.2

Hot SoringsiGebo owl Creek Satbit., | 32091 (7.0) 7.7 116 22 | 29 2 78 0.7 AR6568 13.7
Park - - Fred Biesemeier| do. 38811 (3.7)) WU 15 22 | 27 32 | 38 0.7 AL2291 13.3
Sheridan  iMonarch Hotchiciss do. 79003 (63) |63 |79 |87 {92 |94 | 96 0.5 A55108 23.0
Do, {Lower Bench) Monarch do. do, 33525 gl 96 {100 | = | —= | -- (3) AZU352 22.2
Sweetwater |No. 1 Rock Springs 4 Bit. 29330 3.6 | 5.4 8.1 12 14 17 0.9 A62225 10.8
Do. do. do. do. 39381 2.6 | 4.o| 6.0] 2.5 11 { 1k 0.8 462226 10.0
Do. do. do. do. 39332 b9l 7.7112 |15 | 20 ol 0.9 62227 11.2
Do. do. do. do. 39383 2.5 | 6.8] 10 16 21 27 0.8 A62224 11.0
To. do. do. do. 3938k 2.3 | 6.9] 10 |14 | 18 21 0.7 462223 11.5

Average (2.8) 3.4 - 9.0] -~ - 21 0.8 10.9 -

Do. No. 3 Winton 3 do. 39385 11 21 33 | U2 51 63 1.0 A62222 17.2
Do. do. do. do. 39386 15 |26 | ho |53 (62 65 0.6 A62221 18.1
Do. do. do. do. 39387 8.9 116 2L 32 39 | U3 1.0 A62220 16.8
Do. | do. do. do. 39338 12 |18 [ 25 | 33 | 39 | U3 1.4 462218 16.7
Do. do. do. do. 39389 8.5 |16 22 | 31| 39 | b 0.7 A62219 16.2
Average | (10) |11 - 29 - - 52 0.9 16.8

See vage 9 for footnotes.
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R. I. %055 Table 2.- Check determinations on individual sammles obtained from same zross samle

Laboratory Average deviation of
Source of coal munbers of Slacking indices, individual slecking indices from mean,l
individual cycle number cycle nunider
County Bed Vine samles 1 32 5 1 z 6
King Big Bed Kangley 39125 0.7 2.2 4.1
35126 1.2 3,2 6.0
35127 0.9 2.5 Lok
39128 0.3 2.2 4,8
. Average 0.9 2.6 h.g | 0.15  (16.7) 0.25  (13.5) 0.5% (11.0)
Do. Morris Morris 35080 2.5 7.8 11
30081 2.6 5.7 10
Averzze 3.1 7.3 | 11 0.45 (14.5) 0.55 ( 7.5) 0.5 ( 4.5)
Do. do. do. 35062 1.b 3.3 £.5
35083 1.7 L4 7.3
Average 1.5 2.9 6.5 1 0.15  { 9. 0.55  (14.0) | 0.85  (1%.0)
Do. Newham Diamond 35137 8.9 72 o6
39138 11.0 35 6l
39139 9.2 35 67
391540 10.0 |36 70
Average 2.8 35 57 0.732 ( 7.1 1.0 ( 2.9) 1.8 ( 2.7)
Do. Wo. 2 Cavanaugh 39133 g.2 |1k 21
729134 7.2 14 21
39135 4.2 11 18
39136 9.2 |17 27
Average 7.5 |1k 22 1.25 (15.7) 1.5 (10.7) 2.7 (12.3)
Do. (iddle Bench) No. 3 | Occidental 3908k 7.3 5.1 7.7
39085 3.1 6.5 8.0
Average 3,2 6.3 7.9 | 0.10 ( 3.1) 0.20 ( 3.2) 0.15 ( 1.9)
Do. do. do. 39086 1.2 7.7 6.3
32087 2.1 4.1 6.6
Average 1.7 2.9 6.5 | 0.45 (25.5) 0.20 ( 5.1) 0.15 ( 2.3)
Do. (Too Bench) No. 3 do. 39089 3.2 3.0 13
39090 Lo 7.3 | 12
Average 3.6 7.7 | 13 o.bo  (11.1) | 0.85  (11.0) | 1.0 (7.7)

1/ Deviations expressed as percentages of slacking indices are shown in parenthesis.

(9524) - 22
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R. I. 3055 Table 2.— Check determinations on individual sammles obtained from same gross sammle - Continued
Laboratory Average deviation of
Source of coal numbers of Slacking indices, individual slacking indices from mean,=
individual cycle number cycle number
County Bed Mine samples 1 3 6 1 z
King Reynolds | Reynolds 39129 28 6l 85
39130 22 63 86
39171 ol 60 gl
39132 30 69 38
Average 26 & g6 2.0 2.5 ( 3.9) ( 1.5)
Kittitas Roslyn Horth Western Improvement 3' 30164 0.8 3.7 6.5
‘ 39165 1.1 2.8 6.8
39166 2.1 3.9 8.5
39167 1.1 3,2 6.3
Average 1.3 3.7 7.1 | 0.43 0.20 ( 5.1) (10.6)
 Liewis - Mo. 3 Crystal 1 29076 1.4 2.3 3.9
39077 1.3 2.6 3.9
390783 1.3 2.2 7.6
39072 1.2 2.6 b1 A
Average 1.5 2.b 3.9 0.20 0.18 ( 7.5 ( 3.3)
Pierce Morzan Tarbonado 39156 3.9 7.6 14
79157 5.2 | 11 15
39158 5.1 12 17
3915 3.2 8. 15
39160 42| 10 16
Average 4,7 9.7 15 1.2 1.5 (15.5) ( 5.3)
Do. Ho. 2 Fairfax 39113 12 22 20
39114 9.1 18 25
Average |11 20 28 1.5 2.0 (10.0) 2.° ( 8.9)
Do. do. do. 39116 5.2 12 15
39117 4.0 11 16
Average byt o112 16 0.6 045 ( 4.2) 0
Do To. 4 ‘Carbonado 39151 12 22 23
39152 9.2 | 17 28
39153 7.2 | 1% 22
29154 g7 | 15 22
39155 7.7 13 22
Averzze .6 i 15 | 24 1.3 15.1 2.5 (16,3) (11.7)

indices are chown 1n narenihesis

- 23 -






R. I. 3055 Mable 2.~ Check deterninstions on individual samles obtained from same gross sammle — Continued
Laboratory Average deviation of
Source of coal numbers of Slacking indices, individual slacking indices from mean,l
individual cycle number cycle number
County Bed Mine samles 1 3 6 1 3 6
Pierce Wo. U Fairfax 29109 1.3 5.4 R
32110 2.5 5.2 9.6
Average ' 1.9 5.8 9.0 0.60 (31.9) 0.40 { 6.9) 0.60 ( 6.7)
Do. Yo. 5 do. 29105 7.1 12 17
73106 5.9 13 15
Average 8.5 1% 18 0.6 ( 9.2) 0.5 ( 3.8) 1.0 ( 5.5)
Do. do. do. 39107 4.9 1l 23
39108 4.1 12 21 «
Average b g 13 22 0.40 ( 8.9) 1.0 (7.7 1.0 ( k.5)
Do. 0. 8 Carbonado 29146 4,4 8.2 13
39147 7.3 7.6 16
301kg 53 9.9 14
39149 L.g 9.1 13
29150 h.g g.2 12
Average L5 2.6 14 0. 54 (12.0) 0.72 (2.1 1.2 ( 8.6)
Do. Ko. 10 | Black Carbon 79118 0.9 2.5 )
79119 1.6 7.7 B U
Average 1.3 3.1 b7 0.35 (26.9) 0.60 (1S.1) 0.70 (14.9)
Grand average of deviation from mean .72 «90 1.02
Grand average of ner ceant error (15.5) ( 8.8) ( 6.3)

1/ Deviations exsressed as vpercentages of slacking irdices are shown in marenthesis.

(8524)
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