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INTRODUGT ION

4 gas explosion occuffed about 2:15 pe.m. February 2, 1922
in Belle ¥llen No. 2 Mine operated by the Bessemer Cozl Iron & Iand
Jompany, Belle illen, Alsbmma, nd resulted in the death of anine
colored miners and slightly injuring two otherse. The explosion
originated near the face of the first left aircourse and according
to the wvidence collected was caused by ignition of an accumnlation
of gas by open carbide lamp. The explesion was confined to the
first left off the ninth right entry. The mine was in full operation
at the time of the explosion with approximately 200 men underground.
This mine is worked with convict labor under contract with the State
of Alabama. Free labor is used for ths more important positions such

&$ mine fToreman, fire bosses, under foreman and the like.

Location: Belle Ellen No. & mine is situated about one=-
guarter mile north east of Belle kllen, the railroad station. The
mining camp of Belle Xllen is situeted in the northeastern part of
Bibb CGounty, 4labama, on a branch of the LJouthern Reilroad which
lesves the main line at Ardella, gpproximately 38 miles south of
Birminghame The route is via Birminghem Mineral ( L & N RB.R. Co.,)

which uses the Southern trecks from Gurnee Junction to Blocton.



OQumership and Operators: Belle Zllen Noe. 2 Mine is owned
and operated by the Bessemer Coal Iron & Lend Company. This company
has offices in the imerican Trust snd Saving Bank Building, Birmingham,
Alabama, « The officials of the Company are:

H. L. Badham, President,

W. C. Hutcheson, General Manager,

Je« Re Pruett, Superintendent,

Ge Do Cumings, Mining Engineer,

Wa Bo Belcher, Mine Foreman,

Geologys Belle Ellen mine is located in the Cahaba coal
field of the Birminghsm District. The mine is working the Youngbiood
sean which is one of the meny coal vbeds found in the Cahaba field.

The bed averages 32 inches in thickness and is a good grade bituminous.
About 400 feet zbove the Youngblood seam is the Woodstock seam which
will average about 36 inches snd 400 feet above the Woodstock sezm is
the Thompson which will average in the neighborhood of 72 inches. The
mine is opened by a slope which at the portsl pitches about 23 degrees
and flattens at 6600 feet from the portal. The cleat is not very well
defined. Faults are not frequent but rolls occur in the bed quite
often. The roof proper is sandrock, while the immediste roof is a
fairly hard slate and will approximate 11 inches in thicinesse. The
bed varies from 26 to 40 inches in thickness. The principle impurity

in the Youngblood seam is a three inch rash which lies in contact with



slate roof.

Teble I gives five typical sections of the coal bed as

measurad.

TABLE 1
Sections of Coal Bed, Belle LEllen No. 2 Iiine.

Mecsured by &. B. Sutton.

Gan No, 345 361 56 20258 428
Lab. No. 26276 262717 26278 26279 26280
TE=1n Ft-1n Ft-in Ft-1n Fi-1n
Roof: Sandstone. , ;
x Rash 0 3 0 3 0 4 0 & 0 3
Goal 3 4 2 9 2.0 2 8 0 10
Mot her coal: = - - - 0o 1
Coal - - - - 0 11&
Floor: Fireclays
Thickriess ‘
of bed. 3 7 3 0 2 4 2 10 2 4
Thickness of ,
cosl sempled B3 4 2 9 2 0 2_8 2 1k

(x] Excluded from sample.

Goel Analyses: Under date of October 10, 1916, the coal
bed at this property was sampled by £Z. B. Sutton, mining engineer,
U.VS. Bureau of liines at five representative locestions. The analyses
were made by 4. C. Fieldner, Chemist, U. S. Buresu of liines, in the
Bureau's coal laborstories, TYittsburgh, Pennsylvanias The results

are given on both " as received" and " air dried" bhasis.



ANALYSES OF COAL SAMCLES TAWLEN FROM BELLE &IliN NO. 2 NING.

TaBLis Li.

Leb. - Symbol Moisture Volatile Fixed Ash S. B.T.U. Location

Hoe natter Carbon
26276  a 2472 34.74 B7.87  4.67 1.33 14218 TPFace 1¢%th 3
345 k! l.15 35430 58.80  4.75 1.35 14449 heading.
26277 a 270 35660 55.90 B.71 1.41 14083 TFace 22nd N
361 b 120 36015 BBe85 5480 1.43 14301 hesding.
26278 a 2,58 85467 BGs15  B5l60 1.27 14024 TFace 2ud G
56 b 1.25 3615 BE.S2 D568 1429 14216 off 23 N
headini.
26279 a 2o 54 34.91 5772 483  1.17 14269 . FPace Room 70
20258 b 105 35445 PEa60 4,90 _ 1.19 14488 18 N heading.
26380 a 3639 1 83.08 58.59 4,94  1.48 14143 TFace of 1S
428 b 1.15 3385 59,95 5e05 1.52 14470 N. heading.
26281 a 2671 34,67 B7.43  5.19 1l.26 14373 Composite
Analyses for
b 1.08 35425 BBe39  Be28 1le26 14395 samples,

26276-26280.

a~= Coal " As received”
b= Coal " Air Dried”

It will be noted by referring to the foregoing table of analyses
that the moisture content ranges between 2454% and 3.39% or " as received?
basis; volatile matter 33.08% to 35.67%; fixed corbon 55.27% to 58.59%;
ash  4.67% to 5.71%; sulphur 1.17% to 1.49%; B.l.U. renges from 14143

to l4cl8.

Roof and Floori The rodf proper is sandstone, while the
inmediate roof is slabtes The roof staznds remarkably well and reguires
very little timbering except in gob entries. Fully 50% of the perimeter
in brushed entries is rock surface. The ficor is a medium soft and

/-



smooth fire clay.

Produetion and mployment: At the time of this investigation
the mine worked two shifts employing convict labor. Two hundred men
were anployed underground on the day shift; fifty on t he night shift
and fifteen men were employed on the surface. According to the State
Mine Inspector's report for the year 1920, 163,284 tons of cosl were
produdeé. in 310 working days by 264 men; or the average daily output
for the year 1920 was 526 tons. For the year 1921, 297 men produced
in 301 working days 185,943 tons giving an average daily production of
418 toms. For the years 1920 and 1921, the tonnaze per men per shift

avereged & and le5 tms respectivelye.

Mining Methodss Belle Ellen No. 2 mine is opened by a slope
that varies in pitch from 23 degrees to 0 degrees.At an spproximate dis-
tence of 6600 feet from the mine portaly; the: coal bed is practically
flat. The slope is laid with double track =snd averages sixteen feet
wide. Qhe mine is developed by the ordinary room and pillar system
and is not laid out with reference to butts end fasces. The distance
between level and cross entries averages 250 feet. The width of main
and side entries 1s 9 feete Rooms are driven about 30 feet wide for

and average depth of 200 feet with an intervening pillar of 40 feet,



liain entries ars driven wide and gobbed with roof brushingse.
4sircourses are driven cbout nine feet wide and are not brushed. Cozal
is shot from the solid with permissible explos ives. In narrow work
a cutting of 25 to & feet is placed by pick to relieve the shots.
Four to eight lines of props spaced at three foot centers sre used
for tbimbering in rooms. Entries do not require t imbering to any

extent but it is practice to place a few lines of props in gob entries.

Haulage: Coal is hauled by mules and ropes in loose gate
wooden carse Zmpty cars weigh ebout 1500 pounds end hold sbout 2,000
pounds of coal. The track gage on main and side entries is 36 inches,
weight of rails 30 pounds. TWooden rails are used in room works.
Cers are not " topped" excessively but there is considerable spillage
thru insecure and loose ends of carse Cosl is hauled to the surface
by 20" x 48" first motion "Hardie ~Tymes engine," and washed by a

liontgomery washer.

Lightings The miners &ll use open carbide lamps.
dlectric lights are used at mein partings and at infrequent intervals

along main heulage entries.



ANALYSES AND SIZING TESTS OF ROLD DUST SAMELTS ON "AS RECEIVID BASIS® TAKEN “ROH BELLY

FLIN NO.2 MINE,

PABLE III.
No. Iabe. Ratio Mois- Ash Moist- Wgt % Wet % Remarks.
No. Ve ture plus sample on thru thru thru  thru . thru

FelF.Cs Ash grams 20 mesh 20 M 201 %48 *100 *200
. ,< Rejected Anslyzed grs., mesh mesh -mesh :

1 84176 .380 2.6 2648 29,4 1260 3040 7040 882.0 5949 3844  22.2 Out:ide explosion
' zone lst L off 9th

Right.

2 84177 377 249 24,2 27.1 1280 27.8 122 924.,0 6246 4046 22.0 Outside explosion
zone lst L off 9th
Right,.

3 84178 Y] 2.6 R2e3 2409 1268 25.1 7409 95000 6249 ‘ 3908 2240 Near Border explo-
sion zone, lst E

‘ ' _ ‘ off 9th Right.
4 84179 «377 3.5 2643 2248 1340 3344 6646 892,56 5846 34.56 1B6.6 VWithin explosion
‘ zong off 9th right.

5 84180 .388 32 379 41,1 1797 3742 6248 112840 64,7 4l.4 24.2 VWithin explosion
zone, ribs lst L

—_— off 9th Right.

6 £84181 L3711 2eDb 28,0 275 245 20.8 7942 19440 74.8 Bbed 3249 Within explosion
zone ribs 1st L
off 9th Right,._

7 84434 381 Be7T 2848 34486 1654 4643 b3.7 888.0 42,7  18.6 644 Roadway 5th L off
22nd N without
explosion mne.

8 84435 <374 349 18,9 22.8 1249 3046 69e¢4 8670 5445 3leb 14.9 Roadway 10th Right

' ) off new slopes
27th N,
10 84437 384 Be6 2745 33,1 1131 3l.B 6845 785.0 52.4 28,6 15.1 Roadway 22nd N bet
Bth Right & 5th 1L,




PABLE III, ( continued )

No. Iab. Ratio  Moist- Ash lMosit- Wgb % % Wet % % % Remerks.
Noe _Velia ure " plus sample on thru ~thru  thru thru thru
F.led FuCo Ash grams 20 mesh 20 M 20 M *48 *100 *200
. , Rejected Analyzed grs, mesh mesh mesh .
11 84438 373 446 2844 33.0 1400 31l.9 6841 953,0 527 33.2 19.3 Rozdway 10th Left
' ‘ off new slope.
12 84439 381 444 29,1 33.5 1193 272 7248 868,0 61.5 38,5 19,4 Roadway 3rd Left
; off 22nd N,
13 84440 0379 4,9 2442 29.1 1162 2649 7341 849,0 624 39,7 22e2 andway new Slope
; . : ' bet= 7 & 8 Right.
14 84441 385 3ed 3242 3De6 1440 27.0 ME.0  1051leB 57eB 37.9 21e8 Roadway 6th Left
. off 22nd N
15 84442 .41l ) 42,9 48,6 1195 2340 7740 92040 5947 3643 20,0 Roadway 5th Right
off 22né Horthe
: : ' off 17%h U,
17 _84444 4388 546 31,9 37.6 1118 2l.4 7646 §79.0 624 B59.6 22+2 Rocdway 3rd Left off
i : 22nd Northe
18 84445 L374 el 28,6 2647 1469 30.1 69.9  1026.5 B9e4 3848 2143 Roadway 9th Right
off new slope.
Average 382 4,3 28,9 33.2 1257 3l.2 6848 90546 D56.5 35,0 1849
Note: The foregoing road dust samples were collected in the mine under normal operating conditions.

x

*

Rib dust samples taken from ribs estimated areab60 sguare feet.

The percentages thru 48, 100, and 200 mesh screen are cumulative percentagess the weight thru

20 mesh screen represents 100%.



Hoad Dusts During the course of the investigation of Belle

illen No. 2 mine, 17 samples of road dust and one sample of rib dust
were teken at representative locations thruout the live working vlaces of
the mine. By referring to Teble III it will be noted that semple Nos. 1
end 2, Lab. Nos. 84176 and 84177 were taken in the 1st left off 9th right
Just outside of the explusion zone. Nos. 3, 4, and 5, ILab. Nos. 84178,
84179, 84180, respectively, were taken at the border and within the explosion
arecs. Noe 6, Lab. Nos 84181 was a sample of rib dust taken within the
explosion area in the lst left off 9th right entry. Sample No. 7 to No. 18,
inclusive, Labe Nose 84434 to 84445, inclusive, respect ively were taken
along roadways without explosion area in other live sections of the under-
ground workings. Table I1I gives the analyses together with the sizing
tests of all samples taken. The roadways in the 1st left off 9th right
were found to be dry on deys of the investigation and road dust was fully
& inches deep, The rozdweys in sane sections of the mine were damp to
wet, while others were fairly dry.

The Bureau's experiments in relation to the explosibility of
coal dust havo demonstrated that éhe principle factors that determine the
explosibility of coal dust are: fineness, ratio of volatile matter to fixed
carbon and percentage of non-combustibles preseat. Coal dust that is too
fine to go thru the 20 mesh sieve is considered non-sxplosive bubt coal dust
that will go thru & 20 mesh sieve is explosive and its relative sensitive-

ness to explesibility is increased by increasing the percentage of coal
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finer than 20 mesh, that is to say, coal dust all passing thru 20 mesh and
heving a certzin amount that will pass a 100 or 200 mesh is more explosive
in proportion to the percentage of 100 or 200 mesh dust present. Pitts-
burgh coal dust that passes 20 mesh and has as much as 30% of 100 mesh
dust présent, produces a strong explosion but when all passes 100 mesh and
hes 30% of 200 mesh, the explosion is violent and the violence increscses as t
the percentage of 200 mesh is increasede

The ratio of volatile matter to the fixed carbon is an index of
the eass of the explosibility of coal dust - the higher the volative mattér
the more easily the dust is ignited. The average ratio of volstile mattgr
to fixed carbon for all samples collected is .382 and since the aversge in-
combustibles (moisture plus ash) is not more then 33.2%, the samples 2ll
fall, with the possible exception of No. 15, Leb. No. 84442, within the
zone 0f explosibility when compared with Pittsburgh coal dust that has a
ratio of «40. To render this dust non-explosive, there should e added
either sufficient rock dust to bring the total inert material up to 80%
when there is as much as 2% gas present, or sufficient water should be
added to bring moisture content between 15 or 20%. When cozl dust has
little shale dust mixed with it, the dust should be made wet until it is
& pasty mass. Referring to Taeble III, road dust sample No. 10 I1eb. No.
84437 as Dbeing fairly representative of normel dust conditioms, it would
be necessary to add about 47% of rock or shzle dust or about 10 to 12%
0f moisture.

- 10 -



Bock Dusting and Hock Dust Barriers: There is no method for
rendering road dust inert by application of rock or shale nor are rock

dust barriers used for the possible isolation of an explosion.in this mine,

fsplosivess Permissible explcsives,primed with Qap and fuse,
are used for blasting coal and rocke. About 225 pounds of explosives are
used daily to.produce an average daily outnut of 4&5 tons. Shooting is
done by the miners at any time during the shift. Clay tamping dug from
fire clay bottom is used for stemminge Drill holes aﬁerage l% inches in
diameter and are usually charged with one stick of permissible. Bxplo~
Sives are carried ianto the mine in sacks and kept generally in locked
boxes. Miners { convicts) are onlyigiven enough explosives for.the daysa

taske

Dust and Sprinklings Generslly speaking this mine is naturally
drye. This fact is substantiated by reference to table III which shows
the average moisture content for all road samples taken at 4.3%. 1t will
be noted that moisture in road szmples taken along‘roadway of the first left
off 9th right entry, the explosion zone, shows the maximum moisture content
t0 be 3e5%. Sample number 6, 1abora€ory Noe 84181, rib dust sawple taken
from ribs of the l1st left entry shows o moisture content of 2.5%. It will
be further noted that samples 7 to 18 inclusive, taken st representative
places in other live working sections thet the moisture content ranged from

3.1% to 5.7% and in one instance was 10.9%. It was observed that ribs,

¢ 11 ~



roof and roadways in the effected section on days of the investigation
wera drye. Sprinkling in the effected section was done in a desultory
way by cers, while in other partg of the mine sprinkling is done by hose at
infrequent intervels. There appears to be no systematic arrangement for
sprinkiing. In order for sprinkling to be most effective, ribs and roof
in entries as well as rooms should be washed clean of gll dust accumula-

tions and rosadways made wet to a pasty mass at frequent intervalse.

Yentilations: For details ss to method of ventilating Belle
Ellen Hoe 2 mine refer to msp which is a part of t.érls report. D he mine
is ventilated by two centrifugel fans, Buffalo Blower type, one known as
the north fen and the other the south fan. At the time of the explosion
voth fans were exhausing.

The main hoisting slope serves as the main inteke. The mine
is ventilated on a combinstion of the split and continuous system.
Under date, February 4, the guentity of air returning f rom the southside
fen measured 55,200 cu. fte. as against 40,145 cue ft. for the northside
fane In other words, spproximately 100,000 cu. fte of air was returning
from the mine workings at the time this investigetion was conducted.

Gob stoppings built of two rock walls, spproximately 4 feet
apart, filled and faced with a mixture of clay and cement; canvas brat-
tices, overcasts, and single doors were the meens used to course and

deflect air currents.



PABIE NO. IV
ANALYSES OF MINE AIR SAMPL'S TAKeN FROM BELLE BLLENN No© 2 MINE.

Lab.

Noe ) .

Tate Location ) G0, 0y CO CH, N,  Hemrks.

16371 2716722 Return @eCe 10th 2710 27 20444 .00 «28 7931

left new slope.

16372 2/16/22 22nd North Mein 10900  «25 20442 .00 o26 79407
Returne -
16573 2/16/22 22nd North Ret- 16200 .20 20.76 .00 W14 78490
, 7th left.
16369 2/17/22 Return 6th Rt. a.c. 2300 37 2022  L00 07 . 79.34
off 17th North, .
16370 2416422 New Slope Return 10000 «20 204,55 .00 .26 78499
from 9 & 10 Rts,., ,
16186 2/4/22 25 outbye last 1400 .13 20.77 .00 .14 78,96
CeCe loft asce .
Return from lst left. o
16187 2/4/22 TFace blind c.ce lst no o156 2063 .00 1,01 78.21 35! inby last open GeCe
left off 9th Right. air 1o line curtain used to
movement CLrTy air.
16189 2/4/22 Main Return from 55200 .27 20450 00 $07 79.18
S.Se¢ in manway near
upessSte :
16190 2/4/22 1Mein return from 55200 .27 20448 .00 07 79.18
southside in manway :
inbye from upcaste : .
16191 2/4/22 1lHain slope 2.C. 40145 +22 20462 .00 .0l 79.15
Horth side, : :
16193 2/4/22 In cavity mnear face no «13 18.15 .00 9.85 71.87 This cavity undoubtedly
' 1st left a.c. off air was filled with gas by
9th Right,. movement gas feeder at faces

Ail the above samples were taken at representative places in the mine. The mine was in
operation at the time of sampling. Samples taken in the lst left entry are fairly representative
of conditions prior to the explosion. Ventilation had been restored in the lst left the day

before samples were collected.
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It was found that no line curtain was used to conduct veuntila-
ting current to the faces of the lst left nesding and sircourse. The
face of the ist left neading was 35 feet from the last open crosscut and
the face of the lst left sircourse was found td be 21 feet from the rib
of the last open crosscube.

It is felt thet considerable improvement towsrds the prevention
of the aceumula%ion of gas in a@vance Workihgs could be effected by the
more efficient use of line brattices. This explosion is at least
partially traceable t0 tte non-use of line curtain to clear the faces of

the 1st left heading and aircourse.

Adr Sampless By referring to Table No. IV, it
will be wnoted that the gas content from the southside aud northside fans
with 55,200 cue fte and 40,145 cu. fte returning, contained 07% and «01%
CH4 respectively or the total gas emitted per minute from the mine workings,
gpproximates 45 cue. ft., or 2700 cu £t. ver hour.

It wiil be noted by referrving 1o Lab. Ho. 16183, sample teken in
Gavity near face of the lst left aircourse, contained 9.85ﬂ§marsh 8
sgain referring to Labe. Woe. 16187 taken ab vhe face of the blind crosscut
about 5 feet back from the face of the 1st left heading contained 1.01%
marsh gase The last open crosscut was 35 feet from the face of the head~
ing and the face of the blind cross cut from the rib of the lst left head-
ing was found to be 23 feet.s Labe o 16186 taken in the lst left air~

course 25 feet outbye from the last open cross cut showed .147% GH, with

4



1400 cu. f£te of air flowing. None of this air, however, swept the
advance faces inbye froan the last open crosscutl. Labe Noe 16370 which
is fairly representetive of the return from the Sth end 10th right entries
and side entry thereof showed «26% Gﬁé with I0,000GU.:. fte of air cir-
cﬁ_lating.

On the dsys of the investigation, gas was found with an
approved safety lemp in the advance workings beyond the last open cross-
cut in the ist left entry. On the morning previous to the explosion
the fire boss on his regulsr “round” found dangerous quantities of gas
at the faces of the lst left heading and aircourse. The pas wes
cleared’.} out according to the statement of the mine foreman, by the mine
foreman and fire-boss, the morniang previous to the explosion but no line

curtain was placed to keep faces clear of gas.

SDORY OF BEPLOS ION

The explosion occurred sbout 2:15 p.me February 2, 1922, waile
the mine was in full operation snd originsted near the face of the lst
left aircourse off 9th right. The fire boss on his examinat ion of the
1st left heading snd aircourse, on the morning of the explosion marked
both places out as they contained dangerous quantities of gas. Under
the supervision of the mine foreman these places were cleared of gas
about 8 adie and promounced safes 4 fall of roof ocourred sometbime
Guring the morning sbout 15 feet vack from the face of the alrcourses
The cgvity made by this fall measured 14 feet long, 5 feet wide at the

bottom and tapered to 3y feet at the roof; snd was 25 feet deap.
— A5 .



The face of the aircourse had been shot px"evious to the explosion

and it is believed released & feeder of gas that filled tuis cavity
in the ppof. The men who worked the face of the lst left aircourse
were presumsbly sitting on the left rib of the lst left heading about
200 feet outbye from last oven cross cub when the explosicn cccurred.
The shift rumer, after the face of 1lst left aircourse had been blast-~
ed, immediately proceeded to make an examinat ion before the men Com-
mence;d. to work and it is felt that he igmited this body of gas which
was released by shots by an open carbide lampe. he mine foreman
immedistely upon learning whet had taxen place in the lst left entry
orgenized local rescue squads composed of assista:c}t mine foreman and
several "trusty convicts" and commenced the recovery of the victims.
The ventilation was resdored temporarily with brattice clothe  Rescue
apparatus was not used by the recovery crew and as a result several of
the rescuers suffered severe headaches from effects of after damp.

Ue S. Buresu of liines truck No. I with Je Ii. Cobb foreman mine iﬁ
charge, was conducting treining work at Liasensa, ilabama, which is sit-
uated about five miles from Belle illen =nd wien Lir. Cobb learned of
this explosion he immediately called Je J. Forbes and he in turn in-
structed him to proceed to the scene of the trouble. lir. Pruett,
mine superintendent, sdvised later thst all bodies had been taken from
the mine and that there was no need of rescue appearatus or other
assistance. lir. Forbes got in touch with C. H. Nesbitt, chief state

mine inspector, and both proceeded the following momning, February 3,
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%0 Belle Hllen to make & Joiny investigation of the explosions Iire
Forbes remained for two days <t Belle Zllen and mede a detail study
as to cause of the explosion, made observations and collected data

in the way of road dust, rib dust, snd air samples.

LHVEST1GATION

An investigation was made jointly by C. H. Nesbits, chief
state mine inspector of Al gbama, He Lie Thompson, deputy mine inspector,
Mr. Fruett, mine superintendent, Iir. Belsher, mine foreman, assistant
mine foreman end J. J. Forbes of the U. &, Bureau of liines.

Before going underground the investigators viewed the bodies
0f the vietims at the prison and it was observed that 6 of\the vietims
showed effects of burns vhile three siowed 1o burns and evideatly were
killed by after damp.

The party proceeded into the mine by main <l ope thence to the
1st left off Yth rignt snd the following facts were observed:

&11 stoppings inbye from room 8 off 1st left heading and between the air
course and heading were blown towards the lst left heading with the ex-
ception of tta last two stoppings which were found intact. & curtain
which was used to deflect air into room 5 off lst left heading was in-
tact and it is believed that the explosion died away at this pointe

Lhe assistant mine foremsn zdvised the investigators that two men were
in the act of switching a car into» rooam 5 at the time of the explosion

and were thrown down by the force of the explosione 4 nail keg with
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one stick of powder and fuse attached was found intact between the 6th
end 7th crosscuts from room S A dinner pail was observed on right
rib, several feet inbye from this nail keg and evidently come from a
point inbye. Some o0ld working clothes were found sbout 10 feet inbye
from the 6th crosscut on left rib and showed no burnse.

The first body was found between "t he 6th and 7th crosscut in-
bye lying scross the track. { Refer to map for details of evidence).
This body was burned sbout arms end faces .4 mule was found 10 feet
inbye from locgbion of lst body znd underneath mule were two bodiles
severely burned. 4 trip of three loaded cars wes found intact, but
the inbyeiend of coal faces were coked znd showed evidence of intense
heate The fourth body was picked up between the front end of loaded
trip end mule,severely burned. A miner was engagel in raking car
opposite room neck, as indicated on the map, wien the explosion occurreds
This men was burned sbout the face, arms and chest and was removed from
‘the mine shortly efter the explosion and put under the doctor's care.
The £fifth body was found, at end of loaded trip ageinst thevlef’c rib,
severely burned. Three other bodies were picked uwp between last car
of trip and open crosscubt unburned. These three men presumably worked
in the bPlind crosscut nesr the face of the lst left headings The ninth
- body was found opposite open crosscut and it is believed that this was
the shift rummer who had proceeded into the face of the aircourse with
open light to make and examinat ion after shots had been fired, and ig-
nited en accumulation of gas which resulted from fall of rock hear the
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‘Heavy deposits of coke were observed on inbye s ides of props in last
open crosscut while a much thinner ceposit covered the outbye sides-—
all the vrops in the last open crosscut were intact. On the other
hand hegvy deposits of steel grey coke were found on the outbye sides
of proys -in aircourse 15 feet outbye from last crosscut and & samewhat
thinner deposit occcurred on the inbye sides of theée Props.  All props
in aircourse were intact. & miner's cap was found in the aircourse a
few feet inbye last open crosscut, and it is reported that a carbide
lamp was picked up midway in this crosscute. There was loose coal at
the face of the aircourse and two shot boots were observed in the coal
face. These shots worked fairly well, and showed no conclusive
evidence of Deing overloaded or misplaceds The faces of the left sir-
course and heading were measured and found to be 21 and 35 feet, respect~
ively, from lest open crosscut. = o line curtainlwas used to conduct
current
the ventilating/te either faces. Geas was found st the faces of the
headinggblind crosscut and aircourse the day of the investigetion,

also a snall feeder could be hesrd at the face of the aircourse.

CONCLUSIONS
le It‘is tie investigator's belief that this explosion was
caused by ignition of gas near the face of the lst left alrcourse by
an open cerbide lamp. It is believed this freshly blasted face re~
lezsed a gas feeder and this guantity of gas together with the ges
which was being normally emitted from the coal caused an accumulation
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inbye the last open crosscut. It wes found that the face of lst left
aircourse ﬁas 21 feet froan the last open crosscut and that no means
were amployed to conduct the veantilating current to the facee

2s The heavy deposits of coke on the outbye sides of props
in the lst left aircourse together with heavy deposits on inbye sides
of props in the last open crosscut is in@icative that the explosive
force worked outbye in the aircourse and blew out the stoppings in the
direction of the 1lst left neading, thence traveled inbye with decreasing
violencs in the heading. The explosion wave was propagated to more oi,
less degree by dry infladmable dust that was tbrown into the mine atmos-
phare. It is felt that this explosion was stopped in its destruective
path and confined to the locality of its origin by the large percentage
of non~-combustibles in the road dust together with rock surface exposed
in the heading which approximetes 55% of the heading verimeter. This
exposed rock surface, it is felt acted, so to speak as a partial rock
barrier.

Se By a careful study of Table Noe IV, giviang analyses of
mine air samples collected at the faces of the 1st left entry and the
return therefrom together with the samples taken in the mein return
from the mine shows conslﬁsively that this is a gaseous mine. It wes
found that epproximately 100,000 cue ft. of air was returning from the
mine workings, and this return is representative of a gasseous mine.

it is felt that if this quantity of air was properly distributed and
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conducted to advance workings by the use of line braitiees, accunula~
tions of gas such as occurred on the day of the explosion v uld undoubted-
ly be minimiged. 1t spparently has been the practice after a place has
been stwt to meke an examination with open lighte This is an extreﬁely
dangerous practice and should be discourageds rlaces should be examined
before and after blasting by an oflicial with approved safety lemp end
if gas is found, means should be provided for clearing the faces of gas
before permitting men to worke.

4. During the days of tuis investigation, the roadways in
the lst left entry were found to be dry. This fact is further sub-
stantiatéd by reference to Table Mo. III, FHos. 1 to 6, inclusive,
which shows moisture content in these road samples to renge from 2.5%
to 5.5%. It was also found that no sprinkling lines traverse the
effected section and thet aprinkling had been done in a desultory way
by cars. 4gain referring to Table Wo. ILI, samples 7 to 18, inclusive,
tsken in various other representative places thruout the ming,,the
moisture content ranged from Sel% to 5e7% with the possible exception
of laborstory Llo. 84443 which shows 10.9%; also the average moisture
content for 18 samples is 4.5%.r 411 of these semples are too low in
moisture and are well vithin the explosibility range. It is spparent
that the sprinkling system where pipe lines traverse uanderground work-
ings was not efficiently used. it is rd ¢t that considerable improve-
went could be effected by the extension of sprinkling lines into the

1st left entries eand that sprinkling in all sectious of the mine be
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prosecuted vigorously at frequent intervals and that the ribs and roof
be thoroughly washed down and rosdways mainteined in a pasty mess.

De It wes found that shooting was done from the solid by the
use of permissible explosives, also thet clay tamping dug fron the
bottom fire clay was used for stemming and that blasting was done at
any time during the wbrl«:ing' shifte I‘c is felt that improvemsnt could
be effected in the metiod of blasting by the undercutting of coal with
approved uwndercutting mining mechines and blasting it cdown with per-
missible explosives when all men were out of the mine by & system of
shot Tirers, using hand batteriss with glectric detonatorse.

6e It was found that stesm was introcduced to some extent
in the intaking sir current. It is belileved that the humidification
of this mine can be mate:r?iall:} helped if the intaking air Were pre-
heated end exhaust steam subssguently introduced.

7. It was learned thset tne recovery of bodies was performed
by officials and obhers without the use of oxygen bre.thing spparatus;
and as a result several of the rescuers suffered from the effects cof
the after danpe. This is a Very dangerous practice snd shouvld be dis-
couraged. It is felt that a far safer practice would be to maintain
rescue equipment and ac rew of competent rescue men well trained in
rescue and recovery methods. This procedure wuld minimize the chance
of rescuers losing thelr lives while doing recovery workes The records

of the Buresu of liines show where wmerous rescuers not wearing self-
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contained oxygen breathing svparatus have lost their lives while
attanpting to do recovery work in atmospheres charged with after

damgp which is prevalent after explosions and fires.

R0 i NDAT IS

I. It is recommended that sprinkling lines be extended
into &l liva working secticns of the mine. Sprinkling to be most
effective should be prosecuted thoroly and regularly in &ll sections
of the mine inciuding vorking facese. All dust being weshed down from
roof, ribs, timbers, and dust on the floor maintained in a pasty mass.

2. Care shouid. be taken tocarry a suffi;:ient quantity of
air to live waorking faces in order to dilute and render harmless all
gag emitted under present o;;erating srectices.

3 It is recommended thst before and after faces have been
freshly blasted that an examinat ion be made of such faces by a cou-
pétent official for gas and if gss is found, means should be provided
for its immediste 'removal before permitting men to worke.

4o 1%t is recommended that the uresent practice of firing
shots by fuse at any time during the working shift snd when =11 men are
in the mine should be performed by gcompetent shotfirers who would "fire"
the mine by the use of electric detonators and blasting machine after
21l men had left the mina.

B« 1% is reconmended thet the practice of shooting from
the "solidh shou.id be discontinued gnd that electric coal cutting
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machines of the permissible type, &pproved by the Bureau of Lines
for use in gaseous mines sbould be used for undercutting the coal
before blasting. It is further recommended that all electric under-
ground equipuent be confined to use only on intaking air currents.

6 Rince dangerous accunuletions of gas are likely to occur
the adoption of closed lights is strongly recomménded, preferably the
electric permissible csp variety.

Te 48 an additional preventive measure for limiting a possible
explosion fronm propagating thruout the mine it is recommended that
rock dust barriers be installed in separste ssctioms of'the minee. Tor
further particulars on rock usting end rock dust barriers, refer to
Buresu of llines Technical paper Liv. 84 by Geo. S Rice, chief mining
engineer of the U. u. Bureau of Liines, Washingbton, D. C.

Bs It is strongly recommended that oxygen mine rescue breath-
ing apparatus together with a treined crew of rescue and first aid men
be maintained for possible emergencies.

Se Grest care should be tsxen to see that not more than
- 15 pounds of permissible explosives be used per hole and that the
present practice of tamping s hots by incombustible stemming be cone

tinued.

Approved by:

Jo We PAUL, 5%,
Chief of Coal Mining Investigations,
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