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saturday, July 15, 1911, at about $:05 w.m. &1 explosion

hev]

occurred in the 3ykesville snaft iline, resulting in the jeath of 21

D

men by guffocation, one of whom snowed giens of viclence, anc several

were more or less purned. one of the men 12

e affected section

of the mine escaped.

The Sykesville Sraft ine is sbout one mile south of the town

of Sykesville, Jefferson Gountys Z2.. and twelve miles couth of Da Rels
on the Puffalo & gusguehanna Reilroad, The tormn of Syzesville lies
at'an~ef§vation of 130C feet above sea level. The mine is ovned

“ﬁT:OPerated by the cascade Coal & Coke Comnany, Wi

Ppffalo, B.Y. 4t the time of te exmslosion tne Superinten&ent WAS

ST AT
= il e

Goal Bed. mhe coal bed worzed
ILower Freepcrt oOr D, sea&n. It is
gheny oTr 1ower productive measures of the nerbonifercus &ze. The
ped is from 5 to 7 1/27fget in thiczness. e coal is bituminous and

strongly cOKing, end is streight greined.
Coal Semples. A full section gemple of coal was taxen at tne

third right main off eizhth left (Labvoratory ~0. 12,485 F) and encther
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one called the To.l,0Tr hoisting shaft; aunother the air shaft and. the third
the man-way shaft. The Yo.l or hoisting shaft is a thr.ee compartment shaft,
two compartments peing used for hoisting and the third fdr water, steam,and
compressed alr lines. This shaft is 180 feet deep. TIhe sir shaft, which
is the downcast, is 300 feet south of shaff To.l and 180 feet deep. The
merway shafl, 6700 feet from the mein shaft is the upcast. 1t is 12 x 12
feet, & 200 feet deep and js open to an entry connecting the third and
fourth butts off the sixth right. The shaft is equipped with stairs but
is seldom used for ingress OT egress by the miners.

The mine 18 geveloped by twoO gets of m2in entries called the ¥ain
north and the mein south headings. Tne wein south has 2 bearing 5.81°
44' W, th the property line, & distence of about 9400 feet, with an average
ascending grade of about 1.1 Der cent. The main north was driven ¥ 73° 16'W
at ar average ascending grade of sbout 1.8 per cent for a distance of ap-
proximat-ely 6200 feet, where the coal is practically cut out by the sand.-
stone cap. AL present 2 tunnel is being driven through the sandstone a
distance of sbout 800 feet to tap a large territory of good coal beyond.
Considering that the mine Was only opened jn 1904, the area covered by the
workings is guite extensive,the main haulage road being over 9400 feet long.

aystem of working: The mine is worked double entry, room and pillar

syst?am. The penel system has nct been naintained, and the rapid advancement
of the main entries is due to the fact that no pillars have been removed ;
mwmmmm and only & few room necks have peen turned
south of“ fhe maiﬁ south heading.
¥ining: The coal was all undercut DY Farrison compressed air puncher
machines operated ppder & pressure of 80 1lbs. For drilling rock Two
AD

Sullivan compressed air machines wWere used, The miners did their own

-



plasting. The usual method was to bore a hole in each corner of the
entry; firing one, and then loading out the coal X before charging and
firil;g the other hole.

Houlage: The coel is loaded into wooden cars of two ton capacity,
3.3::1 have 14 inch wheels. The management aimed to have the cars con-
str‘i.\cted as fc1=,ht as poss:.ble. The loaded cars are heaped up slightly
gbove the sides. The cars are pauled by electric motors operated DY
250 volts; Five ton recl motors are used for gathering and ten ton motors
for hauling on the main entries. Mules gre not used in the mine. The

d,_,.xf;*xt_\,,:,i W
z L }43

coal is dumped directly from the : tg the secreens. The

gize of opening of screens can be varied from 2 1/2 to 4 inches. ‘The

coal that passes OVer the screens goes to the crushers and thence to the
pins along with the screen coal, and from there to the large bin by means
of a Jeffrey conveyor. From the large storage bin the coal is dumped into
larrys and hauled %o the ovens ‘oy electric motor.

Hunidity: There was no me‘chod/x erinz the qust at the face. The
only moisture the alr receives js that which it taxes up in pass ing
through the wet and abandoned workings. Steam was turmed into the intake
shafts in winter, -principally to L,reven‘l: freezing in the shaft.

Ventilation: The mine is ventilated_by a 16 foot Cappel fan used

as a blower, operated ot 80 rpm, under 1 1/2 inch water gouge. The fan
is near the top of the air shaft. The nine proper is ventilated by means
of two splits of air, 2 third, oT smaller spfl.it ventilates a small section
of the sbandoned workings near bottom of air shaft. Cne split ventilates
all'of the north workings, the other split ventilates all of the south

workings., Before the air of this 1atter split reaches the eighth and ninth

headings, it ventilates all the abasndoned area up to this point. However,

the air in passing through these workings which are Very wet, becomes
A



hgnidified almost th dew point. (See photograph of mep in appendix for
gentilating system,)

Lighting: X% fhe shaft bottom and =X +the main haulage ways are
lighted with 16 C.P.» 250 volt electric lights. The miners use open
lights exclusively, mainly carbide lamps.

Explosives: lMonobel Ko. 3, a permissible explosive, was introduced
jnto the mine some time previous to the explosion on recomendation of
the state mine inspectors. Up to that time, black powder had been used.
The lonobel was taken into the mine in the miners' ,pockets, and kept near
their working place in & wooden box. The law requires that the miner
shall no%t take into the mine an amount in exceds of that needed for one
shift. BPlack blasting bowder FFP and FFFF was still used by the miners
in seversl of the working piaces; at least the state mine inspectors
brougat out two partly used cans, and the writers found two other cans
containinz black powder at the face of the headings. Whether the miners
bad been in the practice of mixing the permissible with the black powder
or not the writers are not in a position to say, but where the black

powder was found there was 21s0 found permissible powder in the box,

Testzof explosives: A full box of moncbel Fo. 3 powler was received
at the Bureau of Hines testing station from the mine magazine. v'i‘he phy-
sical and chemical analyses of the sample were similar to the sample sub-—
mitted by the powder COMpPAIY, which had been previously tested, and so no
further tests were deemed necessary. Double strength electric detonators
were used. They were detonated by a dry battery.

Preparing shots: The men drilled the holes about five feet deep and

charged whem with from two to two and & half sticks of monobel No. 3.

Tine coal dust was then used for stemning and & wood oY iron bar was uséd

for tamping.
B



Local coundifiouns: Saturday, July 15, 1911,

is reported as having been &

day or the explosion and three days previous registered at Pittsburgh,

the nearest United States vieather Dureau station, as follows:
Pittsburgh. Correched to sea level,
July 12, 29.147 30.C3
na 13, 29.2b5 3¢, 14
w14, 29,261 30,14
w15, 29,246 30.13

The output of the mine was shout 1300 tons per day at the time of the

oreater. The mine was

ferl

w

explosion, although the mechanical capacity wa
being worked in stwo: shifts, a total of 207 men being employed under-
ground, 20 on the curface, and 40 more sbout the coke ovens. At 3:30

.

n,m., on the evening of July 15, the night shift of 27 men and the fire-

)

the pump man entered the mine. 2ix of these men worked on
the north side and the other 21 pn eighth and ninth south workings.
"he six men in the north workings snd the fire-boss and pump-man were

he only ones o escaped alive from the mine.

The explosiocn: The fire boss, John Brown, nad completed his rounds

and had just about reached the sheft bottom on his way from the south.
workings when he felt 2 slioht concussion but thought it wes caused DY
a man working in tihe pump TOOM. Te conbinued on nis way to the shaft

bottom. Here he was informed by telephone messSaze from the engineer

on the surface that something had happened, as the sir pressure had =
suddenly dropped and the circuit breaker would not stay in. ir.Brown
went %o the surface, and on exemining the fan, which was a blower fan,

found +thet the relief doors pad been throwvm open at 8:05 and remained

open for 15 minutes as showi by the indicator. e, Tull, the mine

——



foreéman, who lives close by the mine, was notified and arrived within a few
minutes. R

Rescue work: Iir. Brown, the fire-boss, Mr. Null the mine foreman,and the

machinist, equipped with Wolf safety lamps, decended the shaft and proceeded to
investigate the south workings. They penetrated the main south heading to a2 B
pointabout midway between the fifth and sixth right, where they encountered after-
damp, and were unsble to proceed in this direction beyond the sixth right,
Being satisfied that an explosion had occurred they went to the sixth right

and out the air shaft. Mr. Null was partially overcome and had to be
assisted up the staiﬁ:ay %0 the surface where he was soon revivede They
hurried to the main shaft and telephoned iir. Byrme, the mine inspector at
Punxsutawney, who arrived about 11 p.m. In the meantime Hr. Full assumed
chargze, the superintsnd.ent being away, and organized rescue parties and im-
mediately began rescue work. The party entered the mine by way of the main
shaft and proceeded inbye on the main skouth headiﬁg, which beccmes the in-
take airway beypnd the sutomatic door, which is located 1500 feet from

the shaft. They repeired the stoppings and erected terporary brattuc_:es,

znd had started up the eighth left entry when lMr. Byrne arri_ved-and toqk
charge of the worke. About 3 a., m. r, Elias Phillips, mine inspector,

from Du Bois who was not notified until after midnight, arrived in his auto-
mobile and relieved lir. Byrne. About 8 a.m. the bodies on the eighth left
back entry were recovered and removed to the surface. At 9 a.m. Sunday,
211 the bodies had been removed and teken to0 the Svkesville Hardware Compeny®s

store which had been converted into a temporary morgue.

Teed of,-zjesQue ‘apparatus: If full equipment of rescue apparatus with train-
ed miners had been available immediately after the explosion, It'is: possible
that the eight men found on the back entry of eighth left, would have been
saved.

- .



NOTES OF EVIDENCE OBTAINED BY THE BUREAU OF MINES ENGINZERS.

Personnel: On Sunday moraing, July 16, one of the Pittsburgh news-
papers contained a small account of the explosion. ixr H,M.Wilsonm, Ingi-
neer in Charge, saw this account, which was the first knowledge he had
of the explosion. He immediately assembled ¥r. Burrell and several men
of ¥r. Paul's division (Mr. Paul being at wi{lkes-Barre at the time).

Car No. 7, which had jus’c: veen delivered at Pittsburgh a few days pre-
fully

vious and had not yet beexg\\/equipped, was hurriedly fitted with apparatus

from tﬁe Pittsburgh stat'io.n. 4% 1.10 p.m. a special engine hauled the

car to the Union Station, where it was attached to a regular P.R.R, train

and taken to Red Bank, Pa, From there it was taken by a special engine

to Du Bois, and thence to Sykesville shatt, .arriving there at 4.85 pm,

The fol'lowing men accompanied the car: Messrs. H.M.Wilson, Engineer in

Charge; J.C.Roberts, Mining Tngineer; George A. Burrell and Frank Seibert,

Chemists; .C.B,.Stevenson, ¥m. Burke, ¥m, Reudenbush and W.D.Roberts, fore-

man and first aid miners. Ixﬁmediately upon arrival at the mine, Hr,Wilson

mmted up the officials and volunteered the services of himself and men.

There was nothing they could do at the time as all the bodies had been

recovered or located.

W-D.
Preliminary investigation: About 9:30 p.m. Messrs, Burrell_,ji}oberts,

Seibert, Burke, Stevenson and Raudenbush, equipped with rescue apparatus,
entered the mine before ventilation was restored, for the purpose of tak-
ing samples of the mine air. The party was led by fire-boss Browa. Ir.
Brown did not have any rescue apparatus. Ir. Burréll carried with him a
canary bird in a cage. The party proceeded up the main south heading to
the eighth 1left, thence up eighth left to second right butt and up the

s P



second butt on %o pinth left. Here the helmets were put on and the party
proceeded to the face of the third butt off ninth left. These men were
the first to explore this entry after the explosion. Ir. Purrell took
samples of mine air at the face of this entry (See sample Wo, 3) and upon
noticing that the canary bird showed no ill effects in this ‘air he opened
his helmet. Samples were also taken at a point 150 foet from the face
of this eantry (see sample Fo. 1): two other samples were also btaken, one
just inside the moﬁth of the first left off eighth left main (see sample
Yo. 13) the other 50 feet inside of the mouth (see sarple Fo. 14).
This is the fir_ét case where birds were nsed by the Bureau of ¥ines in
the exploration of a mine after an explosion, although they have been
used in a similar manner in foreigm countries.

Blood samples Were taken by ir. Bgrrell from three of the podies in
the morgus., The semples were taken from an artery in the upper part of
the arm. Two of the samples showed complete saturation with carbon monoxide

the third sample showed aboutb 75 per cenb sajuration. (a)

FOOTNOTE: (&) It is supposed that a man dies when the blood is about 75 per cent

saturated with G0, and could be saved at 50 per cen’q.saturation.

DETAILS OF EVIDENCE, ENTRY BY ENTRY: The writers, Hessrs. Smith and
Ryan, on the morning of July 22, seven days after the explosion, entered
the mine accompaenied by fire-boss Brown and Foreman Null, and began the
jnvestigation for the purpose of this report. Ventilation had been ftem-—
porarily restored on the main entries. The WOTK of restoring permanent
stoppings and cleaning up the mine was being rapidly carried on. Some

parts were difficult - - - -

9-



to explore on account of falls, or on account of the ventilation not
sufficiently
having been/restored.

ein south headings: mhe first evidence of the explosion in

these entried was observed near mouth of fifth right entry. The
stoppings, (dirt and stone) were damaged and the tope dplown out to-

P

ward the back entry. ; little fine dust wae found at this point.

4 sample of road dust was taken for 100 feet along the entry outside
of the fifth right. (see snalysis, Lab? Fo., 12500 Fl. vBeyond the
seventh left on the main south, 211 the stoppings were blown down, end
toward the back entry up to the second stopping inbye the ninth left.
From that point inbye the next two stoppings were slightly damaged.

Eeyond this a slight deposit of dust was found for some distance, butb

no okther indication of disturbance. The entries were quite wet and
fungus which hadé formed on the timbers, had not been disturbed. o

was could be detected anywhere 2% the face workings of main south hezd—
ings,

Tack entry of eighth left: The stoppings between main and back

entries were blown dovm end toward the back entry up to the third butt

T

famdd
B

ht entry. Thirty feet inbye the point where the second ri ght off
the seventh left entry intersects the eighth left, a sample of the in-
take air was taken to determine if any methane was beingz generated in
the worlcings up to this point. (3ee photograch of mep.) (Kote - This
slit ventilated all the abandoned workings to left of mein south head-
ing wp to this point). (See enalysis ¥o. 11) On this mck entry
about opposite the second right butt & 6 1nch 21ir line was broken by

the force of the explosion. On this back entry about 30 feet inbye

the first left the first body was found. It was facing inbye. A
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short distance peyond him the motorman's o0l box Was found; the
motorman's body wWas found. 525 feet inbye the tool bOX. petween the
motorman and the next crosscub outbye, 7 other bodies were found, all
facing inbyes none of these podies were purned or shcwed signs of
violence; the ﬁrobability is that all of these men had travelled
outbye peyound the point where thelr bodies were fomd, encountering
heavy afterdan® had turned pack. All of these men had travelled
gome distavce from their working faces, two of them having fravelled
a distance of 1,000 feet. Very slight evidence of force was found
at this point. The stoppings were.not damaged and the door on the
seoond. left petween the eighth main and back being only slightly
jamaged, the direcfion peing inbye. From this point %o the face of
the eighth left back entry there were no jndications of force.

Pirst left putt off eighth left: The first left putt entries
nad been driven 4o the line ond had not been worked for soOme time
prior to the explosion. They were poarded off at the time of our
investigation, and as ventilation had not been sestored we dia not
enter them. yr Stevensoml, who took air sarples at the mouth of this
entry on the aay following the explosion reported that the doors on
the mouth of the entry were blown inbye with considerable force and
that he was only able to penetrate the entry & distance of 50 feeb
on account of water.

Second 1eft butt off eighth left: This pair of entries was €X-
smined by the mine jnspectors and they reported that some gas was
beling generated, but everything was in a normal state and there was

no visible sndication of force. The two men who Were working in

“11-



this entry at the time of the explosion were among those found on
the eighth left back entry about 60C feet from their working face.

Third left butt off eighth left: Two men were working at the

fsce in the third left butt which had only been drigen about 100 feet.
They were found on the back entry of the eighth left, a distance of
800 feet from their working face. These men had their dinner pails
Wwith them. There was no evidence of force in these entries, The
only indication of an explosion was a slight deposit of soot.

Tighth left main: Two men were working at thei face of the

eighth left main, Their bodies were found on the back heading along
with the other five. They had travelled about 900 feet. Everything
appeared to be in normal condition at the face of this heading and
outbye to the mouth of the fourth right butt. ‘The stoppings were

not damaged and only a slight deposit of soot was observed., Just
outbye the mouth of the third left, for a dastance of 30 feet gzas
feeders were audible, coming mostly from the roof and from within a
few inches of the bottom of the coal. A motor and two cars were
standing between the fourth right and parallel on the eighth left.
They were not demaged and showed no evidence of explosive force. The
motor was reversed, the brake set, and the trolley pole removed from
the wire. The motorman's tool box was removed, as is the custom when
the motorman leaves the motor; and as stated vefore, the tool box
was found on the back entry of eighth left, a distance of 8C0 feet
from the motor. Every indication showed that the motorman had left
in no great herry. The motor and surroundings were coated with soot.
The canvas door at this point was not damaged.

About 50 feet outbye the fourth right butt the door on second left

-12-



entry was slightly damaged, one of the boards being broken and the
broken ends blown inbye. From this point outbye the dirt stoppings
were not damaged until the first one inside the third right was
resched, The top of this was bkown toward the back entry. The door
on the eighth main between the third right and parallel entry was
blown inbye with comsiderable force. A large fall was encountered

at the mouth of the third right; this fall extended in about 40 feet
and beyond the point where the ai# door had stood, Considerable force
was monifest at the mouth of the third right, being Qutward in direc-
tion as shown by several large timbers that had stood at the junction
of these two enteies, they were blown out about 20 feet beyond the
fall. Just outbye this fall were 14 empty cars, most of them were
badly wrecked. The top of the inbye car was blown completely off and
carried outbye some distance. The four outside cars were also badly
damaged. Continuing out the eighth left there was no coking or evi-
dence of flame found, and as there were no timbers or obstructions on
the entry there was little evidence of force showm, except the stop-
pings 2ll being blowm down arnd toward the back entry. 4 heavy layer
of soot was deposited 2ll along this entry.

Fourth rizht bubt entries off eighth left: Om the fourth right

butts the only indications of the explosion was a deposit of scot
which graduslly diminished toward the face. The two men working in
this heading were found just outbye the mouth of the entry on the
eighth left and were found facing outbye. (ne had = broken Jaw bone,
and was lying across the track. The fracture was evidently caused

by falling on the rail, The bodies were not burned.
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Third right: (See sketch ¥o. 1) At the mouth of the third right
as stated before, there was a heavy fall of roof. The evidence of a
terrific outbje force was shown by the heavy timbers being blown .oub-
bye allowing the roof to fall. The heavy dirt stoppings in the first
and second breakthroughs were blown toward the back entry. The re-
maining inbye stoppings were not blown down. A heavy fall, exbending
14 fest above the floor,was encountered inside the fourth breakthrough.
Twenty feet outbye this fall was the end of the trolley wire on this
entry. Zxtending inbye 250 feet from this fall was a large cavity in the
roof due to previous falls; the entry varied in height from 10 to 14 fedf
The mine inspectors when making their investigations found this cavity
f£illed with gas. From about the eenter of this cavity outbye, a heavy
deposit of coke was found on the inbye faces, and dust on the outbye faces,
Inbye from about the center of the cavity the coke was deposited on out-
bye faces, Both coke and dust were plainly visible on the ties. The
bovlom was heavily coated with soot, especially in the vicinity of the
cavity; the ribs were covered with a net work of soot filaments., Four
empty cars were standing outbye the last breakthrough, They were not
damsged by the explosion, but were heavily coated with coke, especially
on outbye end of first car.

The main entry was driven about 100 feet beyond the last breakthrough.
Ventilation was obtained by msans of & line of cloth brattice to within
40 feet of the face, This line brattice was partly destroyed. Coke was
found in small quantities on outbye faces all along the entry from last
breaitthrouzh to the end of the brattice. From the end of the brattice

to the face no coke was found. A car, partly loaded, stood at the
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faca. 4 pile of coal from a recen hot lay at the face. L shovel,

pushed into the coal pile and just reedy to be lifted intorcar was

found in place. & miner's cap and lamp lay about one foot from the
shovel. The men evidently were in the act of loading the car when
the explosion occurred. Their bodies were found at mouth of last
break-through, bedly burned about face. Conditions wers normal at

face and no evidence of heat or flame back to the end of the brattice.

s gvidence of & con-

W

Back in the last diagonal haulage breakx-through w

siderable inbye force. Pour emcty cars in this break-through were
badly wrecked. The dirt in the beds of the cars was all swept against
the inbye end. This crosscut had been timbered and cross-barred. Three

of +the timbers on the right hand side, looking inbye, were blovm down
and carrisd several feet inbye. The loosened end of the cross-bars

were all carried inbye and left standing at an angle of about 45 degrees.
4t the inbye end of the cross-cubt z heavy fall was encountered. 0On at
to raise the lamp into this cavity the gas exploded in the lamp.
4 sample of the air takea in this cavity showed 24.61 per cent. CHa.

(See 2nalysis 15]}. The distance from end of break-through to face

is 160 feet. & line of brattice cloth extended from the break-through
a distance of 90 feet. This had all been blowvn down. . Hear end of the

o

brotiice was a loaded car with considersbls coke oun both outbye and in-

nds. The dry battery with firing wires wzs attached was found

&’
<3

a

0]

sl oneside of car, and the wires extended up to and under pils of coal

at face. Tifteen feet inbye the end of the brattice cloth a miner's
ﬂ_Lﬁw

can and two carbide lamps were found, also & watch s 7iici stopped at

5:55 was found in the coat, showing that the explosion 4il not stop

rbed or opened,

the watch, A dimmer pail, which had not been distu
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was also found at this point. The mine inspector found a can of FF

vlack powder near here. A heavy coztin of charred dust and soot
covered everything. spout 40 feel back from the face & preai-through
had been started gnd. dviven apout 15 feelb. There Was slight deposit

of coke on the outbye faces of rib projections of this preak-throush, but
fyom that point to the féce there was no evidence of an explosion. The
fire bosses' mMaTK Was plainly seen on the last cross timper. The coal
hed been sndercut at the face. 4 ghot had been fired along the Tl ght
rib and the broken coal had not been aisturbed. The coal broxe to the
fq1l depth of the hole, end there was no evidence of a blown-out shot.

L five foot hole had been bored zlong the left rib put had not been

charged. cas could De heard coming from this hole. 4 cap could be
detected on the e Tolf lamp 2ll along the face. 4 semple of &ivr and gas

1rill hole, which ghowed 2.25 CHa. (See

F-i

was teken at the month of the
analysis Ho. 15). The two men working in this place were round hack at

hreak-througi, padly burned. The back entry of this mair, 04

ot

heulage bresk through was emnv
spectors node their inve sstismation they were able to cra¥l over the falls
and found acowmilations of &&S. we were ini rormed thab the entry was

partly closed by falls prior to the explosion.

Second rignt off eichth left mein: This palr of entries is the
main intake alr-way snd hawnlage way foOr the ninth left workl ings. The
preak-throughs petween the main and back Were not close Both entries

were very 4amp, especially the back entry wnich was the drainage wWay
for the ninth left workings, and it contained many pools of water.
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This pair of entriss was examined very carefully, and except at the
mouth, we found no indications of an inbye force. On the contrary the

slight evidence of force that was found indicated an outbye movement,

\j‘

it
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as shown by tha slight deposit of dust on the outbye faces. The inbye

faces were swent clean and had a glazed Cn the back entry

the inbye faces were plastered with rumd thrown up from the pools of
]

water. Where this pair of entries inbtersected the niunth left entry,

evidence of a2 terrific inbye force was anparent, expanding itself in

21l direciions on the ninth left workings. The doors on tihe second
bust entries between the ninth main and bubtt were dblown inbye with
terrific force. Travelling in the bvack eantry of the ninth 1eft evidence
of sn inbye force gcgthering momentum as it travelled, was shown. The
first stopping was blowm out toward the main. The remaining ianbye

stoppings were blown cut on to the main entry and deposited agsinst the

o

opnosite side. The force was sg great in some places that it carried
the track with it. Coke was found aloag this entry, mostly on tie

-

outbye face, and dmst on inbye face. Two men working at the face of the
back entry were found facing outbye at the point of last break-through,
a short distance from the face. These bodies showed no sigus of violeuce.

N

Winth left mzin: (See sketch Fo.2) On th
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ocposite last break-through two men were working, meking the first cut
for the fourth butt. The machine runner's body was found lying across
the machine., The scraper's body was found about 4C feet inbye, with the
head toward the face of the coal., The ventilation was carried to face
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of the ninth main by means of line brattices eloth from the last break-
through., This brattice had been partly destroyed by the ezpiosion, but
had been repaired before this investication. Ten feet back from face
£as wes e.tcaping from the coal, and a sample of the gas was taken from a
small cavity in the foof. (See sample Yo. 7). Thirty feet back from
the face gas could be heard escaping from feeders along the right rib,
about one foot from the bottom. The wolf larm, on being Beld close to
this rib showed a small,cap while gas sample was being taken. (See sample
No. 6}. The face of this entry was very wet. There was no evidence 6f
coke or dust at the face, but about 30 feet from the face, dust and soot
were found adhering to the inbye face of the tizbers and ril. Just
outside of the last breekthrough coke was found on the inbye faces.

Five empty cars were standing at the mouth of the last diagonal haulage
breakthrough. Two of them were on the main track and two in the break-
through. They were all wrecked. The one at the mouth of the breglk-
through had the endgate blown off toward the back entry. A T inch cap
was detected ir the safety lamp over a small fzll near this point,

about 130 feet from the face. A sample of air was taken at this point.
( See sample No. 9).

From_this poinfc outbye the rid was charred considerably, as
shown by the scaling of the coal. Coke was found on the outbye and dust
on inbye faces. The track was shifted up the hill, and in places the
rails were bent by the force of the explosion. On the ninth main, out-
side of the third butt, which 1s a continuation of the second butt off
the eighth left, no coke was found, although there was considerable dust
and- soot. Cn the props at the mouth of the first right butt a coating
of
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dust about 1/'8 jnch thick was found on the inbye faces, and & thinner
coating on the outbye face, The coal was chipped off by the heat. The
track had been removed on this entry, from the thira butt back to mein
south; the entry contained seversl pools of water. The explosion con-
tinued out these entries on to the south mains and avparently then dying
out. Seventy five feet outbye the first right entry a gas sample was
taken (See sample Ho. 10)}. This is a sarple of the mair return air from
the eighth and ninth Jeft workings. The difference in the methane con-
tent in the air at this point and where sample Ko. 11 was taken repre-
sents the methane being given off by the eighth and ninth left workings
at the time of our investikation.

Third bubt off the ninth left: (See sketen No. 3). This pair of

entries is a contiruation of the second right off the eighth left. Two
men were working at the face of the back heading; their bodies were
found at the last diagonal preakthrough about 120 feet from the face.
They were found facing outbye snd slichtly burned. The entry dipped at
the face, and at the time of this investigation was partly filled with
water, preventing our resching the face. & pile of coal could be seen,
as if from a recent shot, but it was nearly covered with water. The fire-
poss who had been to the face before the water had accumulated, stated
trat the shot was a good one apd part of it had been loaded out; the
miners! shovels were lying on top of the remz2ining pile. This state-
ment was verified by lr. Purrell who took ges samples at the face on
the day following the explosion. (See analyses ¥o. 1, 2, and 3.}

Avout 40 feet from the face there was a tool box on the right hand side,
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with shovels and pick chained to the lock, also an auger extending out the
inbye end of the box. The inbye end of the auger and shovels were
covered with slate and 4irs, The box was forced inbye as far as the
slack chain would permit. The outbye end of the vox was twisted away
from rib, indicating an iobye force. A shori distaace outbye the tool
box on the leit side was & hand punmp. Coke was found on the iubye
side of the handle and the inbye flanges were plastered flusi with mud
and coke, Just inside the lagst bresk-througi on the lert side was
another bool snd powder box. It was plastered with coke on both in-
bye and outbye face, with more on the inbye face. Hear the box, two
carbide lsmps, a miner's cap and a stick of monobel were found. A
short distance outbye the box we found bthree detonators which had not
been separated from each other, one of which had been exploded. The
inspectors when making their examination found a 5 pound can vartly
filled with FF black powder, near this point. Five loaded cars were
standing below the shoo-fly switch, the tope of which were swept out-

bye to some extent. The inbye end of the inside car was plastered

with dust and road dirt sbout 4 inches thick. Hixed iun this dirt
were several pieces of heavy paper, such as is used in making cart--
ridzes for black powder.

On the switch at moubth of the shoo-fly, three empty cars were
standing, but were not damaged. From this point out to the mouth
of the entries there was no distinct evidence of the direction of the
force. All the stoppings were completely blown down, and their re-

mains so scattered that the direction in which they were blown could
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not be determined.

Second right butt_ off ninth left: This pair of entries had been

driven to the property line, 2 distance of 700 feet. The room necks
had been turmed and the entries temporarily abendoned. The stoppings
in this pair of entries had been blown out from the back to the main
entry. Evidence of heat was shown in these entries by heavy deposits
of coke on the inbye face exposures of the room neck, while the out-
bye face exposures were plastered with charred dust. The deposit in
Yo. 1 room neck was very heavy, put the deposits graduvally decreased on
going inbye to the £ifth room neck., From the f£ifth room neck to the
foce the entries were damp and 1o coke was found.

First right off ninth left: This pair of entries had also been

driven to the boundary line, 2 distance of 900 feet. The room necks
were turned, and the entries temporarily abandoned. The stopping
were 211 blown down and toward the main entry. Dust was found on the
neck of the fifth room on the inbye face exposures. Four different
xinds of coke were &lso observed at this room neck, besides the stal-
actitic carbon. Coke 1/2 inch thick had 3een deposited on the inbye
face. This could be removed in pieces as large as 8 inches long &nd
from 3 to 4 inches wide. Cﬁ the outbye face stalactitic carbon 1/2
inch long, and a mass of small silvery grey coke zlobules about 1/52
inch in diameter had formed about 1 1/2 to & feet from roof, while on
the coener of the room neck there was considerable coke formed in situ.

Cr the outbye face of room Ho. 7 silvery colored plister coke had
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formede From room No. 7 to Room No. 9 inclusive. coke was found on
both exposlires of room neck. The coking along this entry was evi-
dence of the most intemse heat in the mine. From room No. 8 the
amount of coke greduslly diminished towerd the face and entirely
disappeared at room No. 13.  From here to the face the‘ only evidence
was a heavy deposit of dust. A short distance from the face a large
frall‘had resulted from the explosion. No gas was detectedover this
fall by the Wolf safety lamp. There was ancother large fall at the face
which extendéd into the last break-through. Gas sample No. 4 was teken
over this fall. A sample of coke was taken in this pair of entries,
(See dust semple No. 7).

Mein south headings: The explosion wave passed out the eighth

and ninth left heedings in to the main south entries with consider-
able force, expending itself, and gradually dying out inbye and out-
bye along these entires and in the right entries as shown by evidence
stated previously in this reporte.

Pifth right off main south: This entry was not being worked

at the time of the explosion. The wood brattices zt the mouth of
entries were not damsged. L wooden a2it door at the first butt was
blovn inbye and the frame damsged. The next stopping inbye the air
door had the top blown off toward the backe. These were the only
gstorpings demaged in this entry. Beyond this poipt there was no trace
of the explosion.

_Sixth right off main south: This pair of entries was not being

worked at the time of the explsion. The wooden stoppings at mouth

were all blown inbye. The dirt stoppings between main and back were
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211l damaged as far as the second butt. The air door at first butt

wvas blown inbye with considerable force. Dust was deposited gll

L7,

along the entries up to the fourth butt on both the inbye and the

cutbye faces. The sreater amount of dust was on the outbye faces.
135 [ [}

At mouth of second butt some charred dust was found which was the

only evidence of heat. Tenn feet beyond sixth butt a ssmple of mine
: b ¥

air was taken which revresents the return air from all the north side
workings. (see Sample Fo. 5.)

Seventh right off main south: The doors at the mouth of the

seventh right were blown inbye. Hone of the stompings between main
(=% of I o

A

and back were damaged. 4 slight deposit of dust on the inbye and

outbye faces of rib exposures was observed up to the second butt,

-

off mein south: This pail

Tighth ri;

o
+

of entries was very

moist, and did not show any evidence of the explosion.

.

H2in north headings: On the main north workings there were no

signs of an explosion. The men who were working at the face of

these eatries escaped unnarmed, At & point about opposite the sec-

ong right off the main south a door was found blown down and toward
north mein. The door was rotten and a very slight force would have

been surficient to have blown it down. A sanple of road dust was
takxen on this entry, where it had not been affedted by the explosion,
(see Sample ¥o. 5,

OTTErT ™ A

=) A
SUREARY

. OF $7 TRAVIRSED BY I

i ;?’AJ\JL_:ICJ. .
The foregoing evidence appears to fix the source of the explo-
sion in the third butt entries off the eighth left (see Sketel ¥o.l)
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The forces seem to have gone both inbye and outbye from a cavity in the third
right butt off eighth left; however, as there is no way to account for

an ignition at this point it must have originated near the face, and on
resching the cavity where it had room to expand it may have ignited some

gas which czused an inbye force; oOr the movement may have been caused

by & back lash.

The explosive wave increased in force as it passed out the third
butt entry, as shown by the effect in the stoppings. The first two not
being damaged and the two nesrest mouth of entry being dlown out conplete—
ly. At the mouth of the :Z;Igm the explosion branched in three dir-
ections, the main branch continuing out the eighth left main with terrific
force as shown by its effect on the 14 cars stending in the entry. One
branch passed in the imfx eighth left main entry and graduaslly died out
due to the dampness of the. entries. Another branch crossed onto the back
entry. of the eighth left and thence into the first left entries, which
" were partly filled with water, where it died out. At the second right
putt there was another division, the main branch continuing out the
eighth left onto the main south and the other branch evidently going up
the second right butt, although as stated hefore, no evidence of an inbye
foree wes found except at the mouth and where they intersected the ninth
left, There was not the slightest evidence of coke and very little dust
in the second butt entries; the walls were moist in most places.

Then the explosion wave reached the ninth left and expanded in
these entries which were corrparatively di-;,r and dusty, it received added
fuel, causing it to become more violent and then expanded in all direc-

tions. A wave returning down the second putt which we believe agcounts

for the slight evidence of an outbye force in this pair of entries. The
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main branch continued up the back entry of ninth left. The gust added
fuel and the violence jnereased 28 the distance covered snereased, blow-
ing the stoppings down with terrific force. XoO coke was ovserved until
near the face of these entries (see sxetch No. 2) but evidence of the
most violent force observed anywhere sn the mine Was found along these
entries, as the stoppings were blown out and across the entry with such
rorce that the track was carried with them. Near the face éome coking
was observed. myo men on the ninth main were operating & coal cubtting
machine about 5C peet back from the face. The machinis‘é's body was
found 1ying across the machine while his helper w&s found in near the
face of the entry. There was little evidence peyond the last diagonal
presk through to show the direction of the force. What evidence there
was of inbye force Was probably destroyed by the return or recoil wave
which we think accounts for the coking on the inbye exposures found
near the last preskthrough.

Another prench from this secondary explosion went up the third
right (See sieteh Ho. 3) but the evidence near mouth showed & terrific
» inbye force. A1l the stoppings petween main and back were blown out
ond scattered sO the direction Was nardly determined. on the back entry
from the diagonal crosscut the evidence showed an outbye force. Con-—
giferable coke was found, mostly on inbye @XpOSUTES, showing that there
was considerable flame.

Another pranch of the explosion which burst out of the second
putt off eighth 1eft into the ninth main went out the pninth entries into
the main gouth entbry and expended jtaelf inbye oD the mzin south and on
the seventh right éntry, gradually dying out, due principally to the

dampness and the character of aust. To coking was observed on the por-
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tion of ninth entries traversed by this branch of the explosion, altho
a slight chsrring of the ribs was observed in a few places. Very heavy
deposits of fine dust covered everything. The track had been removed
and the entries contained many pools of water, Branches of this wave
went up the second and first right entries off the ninth left. The
room necks had just been turned from these entries and temporarily
sbandoneé. The evidence of the most intense heat in the mine was found
in these entries and the faces of the room necks afforded a good place
to observe the coking effect. In the second right, the ccking was found
almost entirely on the inbye exposures of the room necks while the out-
bye exposures were plastered with charred dust. Coke was found at the
first room neck and gradually decreased inbye to the fifth room, and
from that point to face no more coke was observed. In the first right
entries the coking was slight up to the fifth room neck. From this
point to the ninth room the coking was heavy and found mostly on the
inbye faces. Four different kinds of coke were observed here showing
intense heat, From ninth room the coking gradually decreased inbye and
disappeared &t room 1%5. TPFrom this peint to face no coking was observed

but a thick settlement of charred dust covered the floor.

CONCIUSIONS AND LESSONS,

Road and Cosl Dust: To judge the conditions in the mine before

the explosion by subsequent observation may not be conclusive evidence,
nevertheless portions of the mine which were unaffected will furnish
valusble clues. On the main north heeding, dust had accuwmilated in no-

ticeable quentities but not in & large amount. A sample was taken near
the center of the track for a distance of about 300 feet, using the scoop
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to pick up small amounts at regular intervals. 1t showed 23.6 per cent.
ash and moisture. As we approached the rail the ash content would be-
come greater, for the ash is derived prineipally from the sand used by
the motor. Outbye the fifth right off the main south a sample of road
dust taxen in the same manner showed similar results.

In the eighth and ninth left workings pools of water were
found at intervals. The roads were swept clean meking it difficult
to judge the road dust.

Comparing the analysis of the road dust with the éverage analy-—
ais of the face coal shows that the forece of the explosicn had died oub
when the percentage of moisture in the dust was 4,46 per cent above that
of the face coal as received, end the ash content 7.2 per cent higher
than that of the face coal. ﬁheﬁher or not this condition of the dust
existed at the time of the explosion we are not in position %o say.

The sample of coke considering ash and moisture free, shows a loss of
7.14 per cent. volatile matter.
In the enalyses given in tables 5 and 6, one of the chief
points of jnterest is the dying out of the explosion along the main
contents
south headings when the ash and moisture/were so low. This may be ac-
comnbted for by the company using large cars and prohibiting the miners
fyom loading them above the sides, thus preveating the coal from falling
off along the road. What coal did fall from the cars came principally
from the eracks in small amounts, It was soon saturated with moisture
and was packed firmly by the miners walking over it. The coal is not
very friable. This is»shown by 2 sample of the road dust in which only
268 grams passed through a ZOFmesh.sieve. About 66.4 per cent. of the

sample was too coarse to readily propogate an explosion and would retard
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the action of the remaining 23.6 per cent of dust, leaving but 6.5 per
cent of the road dust as available volatile matter.

ethane: The mine was termed non-gaseous in the ifine Inspectors’
Annual report, and open lights were used by the miners; however, gas
feeders were audible in several places in the eighth left workings and
at the face of the ninth left heading., It is customary in these places
to use canvas brattice to keep the circulation close to the face, but
in one instance the brattice was back 70 feet from the face. Hethane
was known to accummulate in cavities in the roof, and the usual practice
was to blow it out with compressed zir.

The return from the north workings showed practically no metiane,
while the south workings gave as high as 0,37 per cent in the return from
the eighth left with about 17,300 cubif feet of air per minute, The ven-
tilation, however, had not been completely restored in the south workings
when the samplef wers was collected. This shows 64 cubic feet of methane
rer minute; or taking 5 per cent as the lower explosive limit, would give
76,800 cubic feet of fire damp per hour, which is capable of filling 1280
feet of entry per hour with an explosive gas.

Table Fo.7 shows the results from a number of mine 2ir samples.
Sarples No.1,2 and 3 were taken in mein headings off third left butt off
ninth left about 9:00 p.m. on the day following explosion.

Sarple Yo.l was from near the mouth of this entry.

Sample Yo. 2 about 150 feet from the face.

Sanple Yo, 3 was taken at the face.

Sample Mo, 4 was taken at the face of the first left butt off ninth
left ten days after the explosion.

Szmple No. 5 was taken on the sixth rizht main ten feet inside of the
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sixth left butt. This sample is the return air and is to show the amount
of methane being given off in the north workings.

Sample No. 6 was taken about one half mile from the Sykesville shaft
from the top of 2 gas well, The well is only about 180 feet deep. The
Bas is reported to be found near the top of the coal. This sample con-
tains more or less air,

Semples Nos. 7, 8, 9,,10, 11 and 12 were taken f£rmx about ten days
after the explosion.

Semple ¥o, 7 was taken from a small cavity in the roof about 10 feet
from the face of ninth left main. IHethane was takem being generated about
one foot from the bottom of the coal.

Sample No. 8 was taken along the right rib of ninth left main about
=0 feet from the face and one foct from bottom of the coal. The gas feeders
were very audible. The Wolf safety lamp showed a distinct cap when held
eclose to the rib near the feeders.

Semple ¥o. 9 was taken about 130 feet from the face of ninth left main,
in 2 small cavity in the roof. There were no audible feeders. The Wolf
safety lamp gave a quarter inch cap.

Sample WMo, 10 was taken between the first butt erd main south., This
sample is to show the amount of methane in the return air coming out of
ninth left heading. OCompareswith Samples Fo. 11 and Fo. 12.

Sample No. 11 was taken on the back heading of the eighth left 4C feet
inbye the second butt entry off the seventh left. This sample is to show
the amount of methane being generated in the workings up to this point.

Sample Fo. 12 was taken inbye sedond right butt. This sample is to
spow the methane contents of the air going from the eighth to the ninth
left workings in first right butt off eighth left., Compare with Sample 11,

—-29~—



Semple No. 13 was taken at the mouth of the first left butt entry
inside of canvas brattice.

Sample To. 14 was taken 5 feet inbye of Wo. 7. Samples No. 13 and 14
were taken about 26 hours after the explosion. The mine air at this point
had been disturbed but little.

YSample Ho., 15 was taken from a cavity in the roof over & recent fall
at the end of the last breakthrough on the back-heading of the third right
butt off eighth left.

Sample Fo. 16 was taken from a drill hole at the face of the back-

heading. Gas could be heard escaping from this hole.
CONCLUSIOHN,

Cause of explosion: As stated before, the expleosion originated at
back entry of
of near the face of/the third right butt off eighth left, and was caused

by the ignition of gas either by an open light or by the flame from a
shot in the face. The back entry of the third right was driven 16C feet
beyond the last breaskthrough and the line of brattice cloth was 7C feet
from the face., The back entry was the intake and ouﬁbye the last break-
through it was not used as a haulage way. It was partly closed by falls
prior to the explosion, and at the time of this investigation it was in-
possible to crawl along it, These falls liberated methane, and may have
also impaired the ventilation, or, as the inspectors state, the door on
the eighth mein used tc divert the air up the third right back entry may
have been left open. REither of these conjectures, along with the fact
that the ventilation was back 7C feet from the face, would easily account
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for en accamulation of gas in this entry, especially when one considers
that, providing the ventilation was impeired, there was enough gas being
generated in the workings in the eighth left entries to fill 940 linear
feet of the entry per hour. 4 large part of this gas vas probably com-
ing from the third right butt entries. This smount of methare may have
been in excess of the normal amount on account of the restoring of the
ventilation. The fire boss had examined this entry at the beginning

of the shift, and his mark was found a% the face. ZIvidence also points
strongly to the fact that a blower of gas was struck by the drill hole
in the face, as we could hear the gas escaping from this hole ten days
after the expiosion, and a sample taken at the mouth of it showed 2,25
per cent methane. Any of the above may have allowed enough gas to a2c-~
curmlate, which aided by the dust thrown into suspension by the shot,
could nave been ignited by the flame of the shot, or possibly an open
lizht. While this shot mzy not have direct bearing on the explosion,
vet the explosion must have cccurred at the time or very shortly after
it was fired. The loaded car had been dropped down to the dimmer buck-
ets, and the men had taken the detonators and a stick of "momobel" out
of the box to charge the other hole, They had evidently not returced

to the face after firing the shot, as it was not disturbed, and the fir-

sne wire had not been detached from the battery, or the other ends re-

[HA]

moved from under the fallen coal. They were probably going to eat while
waiting for the smoke to clear away, as is usually the custom. They had

not done this, however, as their buckets had not been touched. That a
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combination of "moncbel" and black powder may have been used in that

. . ‘ . . . half full
charge is very probable, as the mine inspectors found a can/of FFF black
powder in this entry. The flame from this charge may have ignited the
zas thet had accuwmulated at the face., The flame from the ignition of
the gas was propogated along the entry to the cavity on the third right
butt main as before mentioned, where there may have been an accumulation
of zas. The dust thrown in suspension was ignited and the explosion

propogated in the direction previously described.

COXCLUDING R

FARVS: The mine as a whole was in gocd condition,
and fairly well administered. The system of mining and the layout of
tze mine was good with the exception that the panel system was not
mainteined, many of the rooms being™holed through into the anext panel.
The use of open lights could be criticized, especially in the eighth and
ninth left workings, as these entries were known to generate methan

end were working under s heavy cover and toward a mine that was using
locked safety lamps exclusively, and for that reasén great precazutions
should have been used in these workings.

The ventilation wes carried by brattice cloth to the faces of
the entries that were known to give off methane, but in the case of third
right baclk entry off eighth left the line brattice was about 70 feet back
from the face, The objection to this syshem of ventilation in use is
that there are not sufficient splits. Too large an area is ventilafed
by one split. There was not one overcast in the mine., The management
realized that their system was faulty, and had contemplated chenging it;

however, it was not done prior to the explosion, bul irmediztely after



the disaster they began building tha two overcasts so as to give the
eighth and ninth entries each a separste split of air.

The explosives employed at the mine at the time of the explosion
were of the permissible class, but no apparent check was kept on the men
as to the amount each man carried into the mine., That explosives, other
than permissible, werevcarried in is shown by the finding of cans of
black bowder in four different entries. The men usually xept the ex—
rlosives locked in boxes near the working face. The men did their own
shot firing, and the shots were not inspected before hand and cosl dust
was used for tamping.

The system of watering the mine and rendering the coal dust inert
was inadeguate, as the company depended solely on the passage of the air
through the wet abandoned workings for humidifying. In the winter
exhaust steam is turned into the down cast, mainly for the purpose of
preventing freezing in the shaft. No method of watering the dust at the
face is used, although there are precsutioas against fire, whereby the
large pursp can be connected on to the compressed 2ir line, and in five
minutes waber can be discharged at every working place. This might be
utilized for sprinkling the working faces. The only objection to it

mizht be caused by waler collecting in sags and reducing the capacity.
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TARPIE TO. 1.

STANDARD SECTIOH OF COAL BED, SYIGESVILIE SEAFT MIKE.,

Laboratory ¥o. 12,853, Section sample from face, third rignt butt off
eighth left.

Laboratory o, 12,455, Section sample from pillar between eighth left
main and back heading in last crosscut.

Laboratory Fo. 12,455 Laboratory Wo. 12,455

TE. in, £t. in.
Roof coal = = = = = = = = = - B — -
Draw slate—- = = = = = = - = - R e —— _—
Bony coal - = = = = - = = — C 8 —-- === e 8

Coal = —m = = — m - = — - 0 7T1/2 - - - - - 0 8 1/2
Cannel cogl - = = = - = = = 0 R 0 5
Coal — = = = = = = = = — 1 I e —_— -
Bony coal - = = = = = = = = 0 01/2 = =« = - - 0 1
CO8Ll = = = = = - - - - — 1 31/2 - == = = 3 1

Yining slate— - = = = - - — (a) © 11/2 - == = = (a) © 11/2
002l = = = = == = -~ = 0 91/2 - = = = - 0 9

5 81/2 = - - - - 5 10 1/2

NOTE: (a) excluded from sample.

————-_———————————-————-——————_i——-————

TABLE NO. 2.
PROXIMATE ANATYSIS OF SYKESVILLE COAL SAMPLES
) Y )-0 ((

-——————----—-—.——_—-_—-———..-————_——_————

-—..__-_.__-_.——.:———_—-—--—-—.-_-._—_-———_....——-._—._—

Sample as Hoisture and Sample as  Hoisture
received. Ash free, Received &nd ash free
Ioisture - — — - - 2.53 ——— 2.44 —
Volatile matter- - 29,50 32.79 28,44 31.91
Fixed csrbon, - - 60.48 67.21 60.68 68,09
Ash, = = = = = = ~ 7.49 o 8.44 —
100.00 100.00 100,00 100,00
Sulphur - - — - - - 1.21 1.45 1.32 1.48
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TABLE 3.
SECTIONS OF ROCF COAL.

Laboratory Fo. 12,457 F. A section sampleé of ‘roof coal was taken

over the fall in the third right butt main off left eighth entry.

Leboretory Ho, 12,471 F, A section sample of roof coal was: taren

near the mouth of third rignt butt off the eighth left main entry from

a cavity in the roof.

Laboratory Mo, 12,457 F. 12,471 F,
£t. in. ft. in.
Slate (roof) — — — = = - - - — . -
Bony €08l - —— = = = = —~ - 0] 1 G 8
Coal = = = = = = = = = =~ 0 4 —— —_
Bony coal- = = = = — = = - 0 0 1/4 - -
Coal = = = = = = = = = = 0 11/2 - -
Slate = = < = = = - = - = (a) © 1 {a) 0 - 21/2
Coal = = = = = = = = = - (a) © 11/2 -_— -
Sulpire = = = = = = = = = C C 1/4 - —
Coal = = = = = = = = = = 0 4 — -
Slate - = = -0 = - Lo (a) 1 9 —_— —_
Coal - « = = - e - - =~ 0 10 — J—
Slate = = = = - - - - = (a) 0 '3 —-— —
Coal - = = = = ==~ 0 7 — -
PONY e e e e = = e C 3 0 11
o2l = = = = = - == - - 0 1c 1/2 1 0 1/2
Slate - = - — = = = = = - (a) _ 0 41/2 — —
6 01/2 2 10

PROTIFATE AWALYSIS OF ROOF CCAL SAITPLES,
~ isboratory Yo. 12,457 T, 12,471 7.
“Coal as loisture and :Cozl as loisture and
Received. Ash free, :Received Ash free.
illoisture 2.0b —_— : 0 1.94 ———
Volatile matter, 28,44 34.7¢  :+ 29,01 56,09
Fixed Cartomn, .bd.b1 65,30 : 5l.36 65.91
Ash 156,00. ‘ — s 17.69 ——
100,00 1C0. CC s+ 1C0.00 100.00
Sulphur 4,01 4,89 : 2.28 2,84

=Z6 -



RCAD DUST ANALYSES,
Leboratory Mo, 12, 469)-- Road dust from north main heading umaffected
(Sample lip. 5) ) by explosion.
Laboratory ¥o. 12,500)-- Road dust outbye the fifth right on south main.
(Sample Yo.6) ) The explosive force died out on reaching this
) point,
Laboratory Yo. 12,499)-- Road dust from center of track between seventh
(Sample No. 7. ) right and ninth left on main south.

Per cent : Per cent Per cent % A
Leboratory Mo0.12,469 F., DMoisture : Vol.matter : Fix'd Carbon:ish : Sul:
As received, - - - — — — 7.68 :  26.25 : 50,16 : 15.92: (.16
Ash and moisture free- - ~——— 34,35 : 65,656 1 —— (1.5
Laboratory Fo, 12,500 F,
As recelived, - - = - « - 6.85 24,28 : b3.7C : 15,17 (u 9@
Ash and moisture free- - -— ¢ 31,13 : 68.87 i ~—— :(1.29

- e o e et e e — = e o

Laboratory ¥o, 12,499 F,

As received, - - - - — - 8.55 : 24,29 : 50,39 : 16.77: (.25
Ash and moisture free- - - 52,53 : 67,47 i - : Q.55

Tt e e e = wm e s e e e e mr e e e e e = e e e m e e e o e e o e e

TABLE 6,

CCITD DUST AWALVSES.

e R S s — e am e e ke me em re mm e e me e e e me = ew we R am e e e e = e

Laboratory No. 12,470 F.)-- Coke taken from inbye side of ribs on main
Semple o, 8, ) heading of second right butt off the ninth left
) -
)

Laboratory MNo. 12,456 F )-- Coke and dirt plastered against the inbye
Sarple io. 9, side of empty car by force of explosion in
back head of third right butt off ninth left.

Laboratory Wo. 12,470 F., 4.66
As received

Ash and moisture free. - - H 25.21
Laboratory No. 12,456 F.

As received — = - - — — - 12,94 : 21.23 s 37.31  : 28,52 :(1.66)
Ash and moisture free - — —— : 35,36 : 6B.74 1 - :(2.80)

e mm e et wmr wm mm e e mm e pe mr mE ke e e me e aw mw e e e e e RE e o ar e e e v ew e

20,70 ;61,39 : 13.25 :(1.49

:(1.7@

‘J
KN
-3
[Xe]
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G4AS S4uPLES AFTIR ZXPLOSIOH,
Sample To. Laboratory Fo. CCsp 0o CC CEg .
1 1775 £.08 20,32 0C0 0.45 79.18
1776 0.07 2C.29 00 C.44  79.20
2 1780 .27 19.62 00 1.29 78.82
3 1777 0.16 20.10 00 1.12 78.62
4 1815 0.61 168,91 C0 0.80 79.68
5 1807 1,83 18,33 0O 0.02 79.82
1808 6.0 20.48 0OC 0.0C 79.43
6 1813 0.45 1.34 OO 67.94 30,27
1814 C.60 1.55 GO 67.10 30,77
7 1819 0.35 18,82 0C 19.32 64,51
8 1818 .06 20,40 CO 1.53 78.01
9 1805 0.44 19.65 CO 1.15 78,76
18C6 0.49 19.73 CO 1.15 178,63
10 1811 .24 19,95 CO 0,32 79.39
1612 0.20 20.16 00 0.36 79.88
11 1809 0.33 20.22 00 0.06 72.39
1810 0,04 20,40 OO ¢.09  79.47
12 1817 0.06 20,72 0O C.37 78,76
13 1779 0.08 20.80 .09 ¢c.c6 78,97
14 1778 0.08 20.56 .3b 0,21 78.80
15 18C4 0.15 12.91 OC 24,61 62.33
16 1816 0.51 19,50 00 2,85 7.4
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In closing, the writers wish to thank the officials of the com-
pany, especially Superintendent C., C. Gadd and ine Foremen, Aden Full
for the courtesies extended us, and assistance rendered while making

these investigations.

Pittsburgh, Pa. February 9, 1912,
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Seene at the explosion of the Sykesville mine.



