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rr~?~s ~3YI=~S\TI=-IJ~ l',;IIT3 ::L)=:J~C2IC::.

2iY1.3S~¡ iit=, ?i_.

ReLort DY C~. I. 3:ni tL, amI J. r¡ Hya~.

occurred in the '3ylcesvi 11e 0!:ift lline, resulting in. the death of 21

Saturday, July 15, 1911, at abo~t 8:05 p.D. an expiosion

men by suffocation, one of w:hom slJO\16Ò si,~ns of violence, and several

were more or less bUE~ed.
l~one of tlJe men in tl,(C affected section

of the mine esca-ped.

:~IJ:SP~!..1 Il~F'C::L:~ATI o:~.

of Sylçesvil1e, Jefferson Count?, Ia., anD, tv;elve mile.s south of ')U :Bois

,The 3yy:esville Shaft i,line is about one nile south of the town

& 8usque1~,nria ?zi lroad.
:'e to"n of Syii;esvil1e li es

of 1300 feet above sea level.
T'118 rnine is o\vned

the Casc8.cle Coal,',; Coi:e Corrr¡,,ai:y, wi th main office at

..~ y
, ..~.';.

At the time of the e~~llOFion the ;)r~pe

C. C. 'Jadd, and the :.:ine Foremrm vias Ad,en ,.lull.

:J-3010'3-Y ;_:~D
CI'~'

ti r-. ~ ..J\";ë."w.

Coal Bed. T1ie coal 'bed worlced at 3yicesville is lmo','Jl as the

Lower Freeport or D. sea~m.
It is one of the ugfCòr beds of t'ie A1le-

or 10\,¡er -grocluctive measures of the Carboniferous ase. Tiie
:;1i.6 cocil is (iituiilInous and

bed is from 5 to 7 1/2 f!3et in thiczJ.iess.

strongly coldng~ ancl is sti~~dght grecined.

. third right main off eig.'ith left (Latoratory ,To. 1::2,:155 F)

Coal Sa.rrples. A full section s~'nple of coal ,:;as t8.J:~en at tlie
and another
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samie at the face of the eigjth ieft maiD (Laboratory NO.13453.FI

The ""aeur_nts are givan in Table 1. and. the .iil.ses i

the s:pI'ønd.iX. to thiS report.

workings the sanstone comes d.wn to the coal. and. in some instacee

!!0f' The ""In roof is a strong sand.etone. In the north sid.e

cuts it out antirely. The distance between the coal and the overlying

sandstone gradUIllY increases toward. the south orkings so toot in the
(

e"t"ame southern portion of the as imch as IG feet of roof coal an

se~eral feet of siate inter~ene:i

from a poor 'l"" ncbs of brown l1me-

l100~' The imediate fioor is a hard fireclay, which is sepated

stone.

If,,isture~ The coa  at the face is us""iiy d.ry bUt the old workinS

are ro st ly ro i st. d.ue to "" ter s taning in loc"l ~.ip~' On the ""in

south iDby the eighth right butt and on the eighth right butt a i"rge

'luantity of water comee tbru@ the overiying etrata in large drops.

off considerable gas. The _unt of ga appears to increase as the burden

Q.s). The portion of the mine lying south of the i:n south ent"" give,

over the coal beCOmes greater. The gas cemes from the roof an from within

the coal bed. ¥ter being e_sed for s- time the feedere e:iust then-

selves an are no ionger audible. Detaiied oocurences cf gas are given

/

eisewhere in thie ;e"t. 'l gas weUs. about one half mile north of the

sooft fUish gas for comrcial puoses, which gss is said to be. obtained

from the strata immediatelY abOve the co.l bed. (See sale no.G1
nBSC:RIOn OF Tl SYKVILlE M:r ~.N lITllOD OF OPETion.

2\ne deveio"ment~ The SYkesvuie !l' baS tlne' sheft openings

-2-



one called the No.l,or hOisting shaft; another the air shat an the third

the ~ shaft. The No.1 or liisting shaft is a three compartment shaft,

two oompartments being used for hoisting end the third for water, steam,-

comressed air lines. This shaft is 180 feet deep. The air shaft, which

is the dowcast, is 300 fset south of shaft no.l and 180 feet deep. The

ma~~ shat, 6700 feet from the main shaft is the upest. It is 12 x 12

feet, :i 200 feet deep an is open to an entry connecting the third and

fourth butte off the sixth right. The shaft is equipped with stairs but

is seldom used for ingress or egress by the miners.

The mine is develo-ped by two sets of main entries cailed the lriain

. north and the me ii south iiadings. The mein south has a bearing S. 810

44' w. th the property line, a distsnce of about 9400 fset, with an average

as oend inil grde of about 1. 1 per oen t. The main north was driven II 7'S 16' W

 at an average ascending gre of about 1. 8 per oent for a distanoe of ap-
,

proximtelY 6200 feet, where the 000.1 is praotioallY cut out by the san-

stone cal" At present a tunel is being driven thrugh the sanstone a

distance of about 800 feet to tap a large territory of good 000.1 beyond.

considering that the mine was only opeed in 1904, the area covsred by the

workings is quite extensive, the main haulage road being over 9400 feet long.

system. The panel system has not been maintained, an the rapid advancement

System of working: The mine is worked double entry, room an pillar
~ ----,,-._, ",

of the 
main entries is due to the fact that no piiiarS have been remved;

:=~il~ and only a few room neokS have been tured,

south of the main south heading.

Yiing, The ooal was all uiercut by Harrison comressed air pucher

machines operated under a pressure of 80 lbs. For drilling rock twoi1J

Sulli van compressed air machines were used. The miners (lid their o\,;n
-3-



blasting.

entry; firing one, an then out the coal ær befo arging and

The usual method was to bore a hole in each corner of the

firing the other hole.

ge' The coal is loaded into wooden cars of - ton ca.",eity,

-- have 14 inch wlieels. The maagement aimed to Mve tlie cars con-

t)
str\.eted as tight as posBibie. 'le leaded cars are haape~ up slig.iily

above the sides. The cars are hauled by electric motors operated by

250 volts¡ Fi-ve ton reel motors are used for gathering a.'ld ten ton motors~~ in the mine.
. l- ~_ . ... /rcage on to the screens.

The

for hauling on tlie main entries.
~(~(f'.r,- (f

coal is dumped dfrectly from the--.--.-

The

size of o~ening of screens can be varied from 2 1/2 to 4 incheS. Th

coal that passes over the screens goes to the crushers and thence to the

bins aiong 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 duinped into

larrys and hauled to the ovens by electric motor.

lliditil' 2here was no me~vC~ the dust at the face.
only moisture the air receives is that which it takes up in passing

The

through the wet and abandoned. workings. steam was tUrned into the intake

shafts in winter, principally to prevent freezing in the shaft.

Ventila.tion: The mine is venti ia-ted by a 16 foot Cap~el fan used

as a blower, operated at 80 rpm. under 1 1/2 

inch water g;uge. The fan

is near the top of the air shaft. The mine proper is ventilated by means

of two splits of air, a third, or smaller split ventilates a small section

of the abandoned. workings near bott om of a. ir shaft. One s-pli t venti letes

all of the north workings, the other split ventilates all of the south

workings. Before the air of this latter split reaches the eighth and ninth

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

the air in passing through these workings which are very wet, becomes
-4-



l

humidified almost th dew point. (See photograph of map in append_ix 

ventilating system.)

lighted with 16 c.p., 220 volt electric lights. The miners use open

Lighting: ü fhe shaft bottom and i: the main haulage ways are

lights exclusively, mainly carbide lamps.

Exlosives: Monabal No.3, a perm~issible explosive, was introduced

into the mine some time previous to the explosion on recoimnendation of

the state mine inspectors. Up to that time, black powder had been used.

The 11onobel was taleen into the mine in the inners~ ,pockets, a:'ld kept near

their working place in a wooden box. The law requires that the miner

shall not talee into the mine an amount in exceãs of that needed for one

shift. Blacle blasting powder FF and FFFF was still used by the miners

in several of the working places; at least the state mine inspectors

broug.'it out t\vo partly used cans, and the writers found. two other cans

containing black powder at the face of the headings. wïiether .the miners

had been in the practice of mixing the permssible with the blacli: powder

or not the writers are not in a position to say, but where the black

powder was found there was also found permissible powder in the box.

Testnof explosives: Â full box of mcnobel No. 3 powder was received

at the Bureau of Mines testing station from the mine magazine. The phy-

sical and chemical analyses of the sample were similar to the sample sub-

mitted by the powder compan, whi~l 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 an4

charged wham with from two to two and a. half sticks of inonobel no. 3.

Fine coal dust was then used for stemning and a wood or iron bar was usàd

for ta.ing. -5-



STORY OF THE E7~LOSION.

Local conditions: Saturday, July 15, 1911, the da:.j of the e::qJlosion

is reported as having b2en a clear, warm day.
The barometer on the

clay or the explosion ancl three days previous registered at pittsburgh,

the nearest United states '.7ea ther Burean station, as follows:

July
nn

12,
1'3,
14,
15,

Pittsburgh.
29.1/17
29.255
29.261
29.246

Corrected to sea
30.03
3C.14
30.14
30.13

level.

nit
itt'

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

e::plosion, although the mechanical capacity was greater.
The mille wa s

being 'lioriced in~,twO, .shifts, a total of 207 men being em-ployed under-

gro1Jid, 20 on the s11rface, and. 40 more about the colee ovens.
.At 3:30

p.2. on the eveninG of July 15, the night shift of 27 men and the fire-

boss ar~l the ~Th~P rrøn entered the mine.
Six of these men worked on

the north side and the other 21 i: eighth and ninth south Vlorldngs.

The six men in the north workings ancl the fire-DOSs and pump-man were

the only ones -;¡1io escar)ed alive from the mine.

'ihe explosion: rlhc fire -bOSS, John Brovm, had cOllTpleted his roiiicls

and had, just aDont reached the shaît bottom on his way from the south

workings when he felt a sliVit concussion but thou;ñt it was caused by

a man \lorlcing in the pump room. lie continued on his ",lay to the sliaft

bottom. Rere he was informed DY telephone messag'e from the engineer

on the surface that something had happened, as the air r;ressure had

suddenly dropped. and. the circuit 1Jrea1-,er would. not stay in.
=;=1'. Brovm

went to the surface, and on exa~ining the fan, which was a blower fan,

fOUlid tl;zt the relief doors had been thro,ni open
~..av 8:05 and remained

open for 15 minutes as shown by the indicator.
i,lr. Hull, the miiie

-6-



fbrèma.t" who lives close by the mine, was notified and arrived within a few
minutes.

Rescue work: :Mr. Brovm, the fire-boss,. lÆr. 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 a J

'Pointabout midway between the fifth and sixth right. where they encountered after-

d., and were unable to proceed in this direction beyond the ixth right~

Being satisfied that an explosion had occurred they went to the sixth right

and out the air shaft. Mr. Null was partially overcoma and had to be

assisted up the stairv/ay to the surface where he was soon revived. They

hurried to the main shaft, and telephoned :Mr. Byrne, the mine inspector at

Prmxsutawney, who arrived about 11 p.m. In the meantime Yr. Null asswned

charge, the superintendent being away, and organized rescue parties and im-

mediately began rescue work. The party entered the mine by way of the :min

shaft and proceeded inbye on the main silouth heading, which becomes the in-

take airwy beyond the automatic door, Which is located 1500 feet from

the shaft. They repaired the stoppings and erected temporary brattuees,

$ld r~d started up the eighth left entry when 1~. Byrne arrived and took

charge of the work. About 3 a. m. 1Tr. Elias Phillips, mine inspector,

from Du Bois who was not notified until after midnight, arrived in his auto-

mobile and relieved Mr. Byrne. About 8 a.In. the bodies on the eighth left

back entr, were recovered and remo~ed to the surface. At 9 a.m. Suday,

all the bodies had been removed and teken to the Sykesville Hardware Companyes

store which had been converted into a temporary morgue.

Need of rescue au paratus: If full equ.ipment of rescue apparatus with train-

ed miners had been available immediately after the explosion, it' ïs.. -possible

that the eight men found on the back entry of eighth left, would have been

saved.

-7-



nOTES OF EVIDElfCE OBTAIlTI BY THE BUREU OF DIHIES ENüIl8Jil.

Personnel: On Su:'1day morning, July 16, one of the Pittsburgh news-

papers contained a small account of the explosion. ~~ H.M.Wilson, Fngi-

neer in Charge, saw this account, which was the first knowledge he had

of the explosion. He iinmediately assembled Mr. Burrell and several men

Of IÆr. Paul's division (Mr. Paul being at Wi11-;es-Barre at the time).

Car Iro. 7, which had just been delivered at Pittsburgh a few days pre-
fully-

vious and had not yet been7equipped, vßS hiirrìedly fitted with apparatus
./\

from the Pittsburgh station. At 1.10 p.m. a special engine hauled the

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

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

to Du Bois, and thæice to Sykesville shaft, arriving there at 4.65 pm.

The folloY¡ing men accompanied the car: Messrs. H.lá.Wilson, Engineer in

Charge; J. a.Roberts, Mining Engineer; George A. Burell and Fraiik Seibert,

Chemists; C. 'S. Stevenson, Wm. Burke, WI. Raudenbush and W.D.Roberts, fore-

n~ and first aid miners. Imediately upon arrival at the mine, Mr. Wilson

hUlited up the officials and voltuLteered 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. Burrei~~ ,

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 Broym. :Mr.

Brown did not have any rescue a.pparatus. 1!r. Burell carried with him a

canary bird in a cage. The party proceeded up the main south heading to

the eighth left, thence up eighth left to second right butt and up the
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second butt on to ninth ieft. Here the helmets were ~ut 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. Mr. Burrell took

samples of mine air at the face of this entry (See samle No.5) 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 feet from the face

of this entry (see sample No.1); two other samples were also taken, one

just inside the mouth of the first left off eighth left main (see sample

No. 15) the other 50 feet inside of the mouth (see sa~le No. 14).

This is the first case where birds were used by the Eureau of Mïnes in

the exploration of a mine after an expiosion, although they have been

used in a similar manner in forei@l countries.

Blood samles were taken by R~. Burrell from three of the bodies in

the morgue. The samples were taken from an artery in the upper part of

the arm. Two of the samples showed complete saturation with carbon monoxide

the third s le showed about 75 er cent saturation. a)

FOO~~OTE: (a) It is supposed that a ma dies when the biood is about 75 

per cent

saturated with CO, an could be saved at 50 per cent. saturation.

DETAILS OF EVIDENCE, ENTRY BY ENTR: The writers, l'Iessrs. smith and

Ryan, on the morning of July 22, sevan days after the explosion, entered

the mine accompnied by fire-boss Brovv and Forema1. :Hull, and began the

investigation for the purpose of this re ort. Ventilation r..d been tem-

porarily restored on the main entries. The work of restoring permanent

stoppings and cleaning up the mine was being rapidly carried on. Some

parts were diffieul t - - - -
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to explore on aCcoilit of falls, or on acCotUit of the ventilation not
sufficiently

having oeen/restored.

12in south headings: The first evidence of the explosion in

these entriGâ was observed near mouth of fifth right entry. The

stoppings, (dirt and stone) were daDas~d and the tope blovni out to-

ward the bacl;; entry. Very little fine dust was fO~ild at this point.

A s~nple of road dust was taken for ioa feet along the entry outside

of the fifth rig~t. (see analysis, Lab? 1\0. 12500 F). Beyond the

seventh left on the main south, all the stoppings were bloomi dovni, and

to\'7ard the bacl;: entry up to the second stopping inbye the ninth left.

From that point inbye the next two stoi~ings were slightly da~,ged.

Beyond this a slight deposit of dust was fOilid for some distance, but

no other indication of'disturbance. The e:utri es "Tere quite wet and_

fi:ÚL.g;\lS which hacl fonned on tlie timbers, had not "been disturbed.. :Eo

QpS could be detected any~here at the face workings of inain south head-

ings.

321c1: entry of eighth left: The stot~ings betvieen L~in and back

entries were blovrn dovin and toward the back entry up to the third butt

right entry. Thirty feet inbya the point where the second rivit off

the seventh left entry intersects the eighth left, a saI1rple of the in-

take air was taJ=en to ò.etermine if any methane was being generated. in

the workings up to this point. (See photograph of map.) (Note - This

spli t vGntilated all the abancloned worldngs to left of mcdn south hee.c1-

ing up to this point). (See analysis No. 11)
On this l:cl:c entry

about opposite the second right butt a 6 inch air line was broken by

the force of the e):plosion. On this back entry about 30 feet inbye

the first left the first body was fO-wid. It was facing inbye.
l-

.r_
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short distance beyend hiI the motorm's tool bex was fOun; the

metorma's bedy was found 325 feet inbye the tool box. Betvreen the

motormn and the next crosscut OUtbye, 7 other bodies were fOun, all

facing inbye; none of these bodies were bured or showed signs of

violence; the probability is that all of these men had tra..lled

outbye beyond the point where their bodies were fOun, encountering

heavy afterdaIP ha tured bank. All of these )l ha travelled

som distance from their working fa.es, tw of them having traveiied

a distance of 1,000 feet. Very slight evidence of force was found

at this point. The stoppings were not damage and the door on the

seoond left between the eighth main an back being only slightlY

llged, the direction being inbye. From this point to the fa.e of

the eighth left ba~' entry there were nO indications of force.

First left butt off eighth left. The first left butt entries

ba been driven to the line end bad not been worked for sor.e tim

prior to the expiosion. They were boarded off at the time of our

investigation, an as ventilation had not been Bestored we did not

enter them. i~ stevenson. who took air samies at the mouth of this

entry on the day foiiowing the explosion reported that the doors on

the mouth of the entry were blown inbye with considerabie force an

that he was only able to penetrate the entry a distance of 50 feet

on account of water.

Second left butt off eighth leftL Ths pair of entries VIS ex-

amned by the mine inspectors an they reported that so"' ges VIS

being generated, but everything was in a norml state an there was

no visible indication of foree. The two men who were working in
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this entry at the time of the explosion were among those found on

the eighth left back entry about 600 feet from their working face.

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

face 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

wi th them. There was no evidence of force in these entries. ~Qe

only indication of an explosion was a slight deposit of soot.

Eighth left main: Two men were working at thet face of the

eighth left main. Their bodies were found on the back heading along

wi th the other five. They had travelled about 900 feet. Everything

appeared to be in norml condition at the face of trds 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 d~stance of 30 feet gas

feeders were audible, coming mostly from the roof and from within a

few inches of the bottom of the coal. Â motor and two cars were

standing between the fourth right and parallel on the eighth left.

They were not damaged and showed no evidence of explosive force. The

motor was reversed, the bra1~e set, and the trolley pole removed from

the wire. The motormn's tool box was removed, as is the custom when

the motorman leaves the motor; and as stated before, the tool box

was found on the back entry of eighth left, a distance of 800 feet

from the motor. Every indication showed that the motonnan had left

in no great hur~J. The motor and surroundings were coated with soot.

The canvas door at this point was not d~~ged.

About 50 feet outbye the fourth right butt the door on second left
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entry was slightly damaged, one of the boards being brolcen and the

broken ends bl~TIl inbye. From this point outbye the dirt stoppings

were not damged Ulitil the first one inside the third right was

reached. The top of this was brovm toward the back entry. The door

on the eighth main between the third rignt and parallel entry \vas

blown inbye wi th considerable force. A lar§8 fall was encountered

at the mouth of the third right; this fall extended in about 40 feet

and beyond the point where the aii door had stood. Considerable force

"JaS maifest at the mouth of the third right, being diutward in direc-

tion as shown by several large timbers that had stood at the junction

of these two ent~ies, they were blovvn out about 20 feet beyond the

falL. Just outbye this fall were 14 empt:r cars, most of them were

badly wrecked. The top of the inbye car was blmv. completely off and

carriei 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 sho~n, except the stop-

pings all being blown down and toward the back entry. A heav-J layer

of soot was deposited all along this a~try.

Fourth rirrht butt entries off eighth left: On the fourth rig.lit

butts the only indications of the erplosion was a deposit of soot

which gradually diminished toward the face. The byo men working in

this heading were found just outòye the mouth of the entry on the

eighth lert and were fOUlid facing outbye. One had a broken jaw bone,

and was lying across the track. The fracture ìVoS evidently caused

by falling on the rail. The bodies were not burned.
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T'nird ri$t: At the mouth of the third right

as stated before, there was a heavy fall of roof. The evidence of a

terrific outbye force was shown by the heavy timbers being bloWiiout-

bye allowing the roof to fall. The heavy dirt stoppings in the first

and second breakthroughs were blown toward the baclc entry. The re-

maining inbye stopping' were not blown down. A heavy fall, extending

14 feet above the floor,was encountered inside the fourth breakhrough.

~#enty feet outbye this fall was the end of the trolley wire on this

ent~. ~ending inbye 250 feet from this fall was a larg~ cavity in the

roof due to previous falls; the entry varied in height from 10 to 14 feát

The mine inspectors when making their investigations found this cavi ty

filled wi th gas. From about the ~eiiter of this cavity outbye, a heavy

deposi t 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. ~oth coke and dust were plainly visible on the ties. The

bottom was heavily coated wi th soot, especially in the vicinity of the

cavity; the ribs were covered with a net work of soot fila~ents. Four

empty- cars were standing outbye the last brealdhrough. They were not

damged by the explosion, but were heavily coated with coke, especially

011 outbye end of first car.

The main entry was driven about 100 feet beyond the last breakthrough.

Ventilation was obtained by means of a line of cloth brattice to wi thin

40 feet of the face. ~nis line brattice was partly destroyed. Coke was

found in small quantities on outbye faces all along the entry from last

breakthrough 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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face. A pile of coal from a recent shot lay at the face. .P.. s11ovel,

pushed into the coal pile and just reacly to be lifted. into:i,car vras

fotU1(i in place. .f. mineio' s Gai)~nd la:rnp la~T about one foot from the

shovel. The men eviiiently were in the act of loading the car vihen

the e)~losioii occurred. Their bodies v¡ere foi.md ~i, mm:ith of last

brea:t:-throùgh, badly burned about face. Conclitions were normal at

face a11c1 110 evidence of heat 01' flame back to the end of the "brattice.

:Bcl;: in the last diagonal haulage breal:-through was evidence of a con-

sideraòle inaye force. Fmn' ernpty cars in this break-thioough were

badly wrecked. The dirt in the beds of the cars was all svie'pt asainst

the i:nbye 811.(l. This crosscut had been timòered and cross-barred. Three

of the timbers 011 the right h8Dd side, looking inbye, were bluVll down

an6_ carried several feet ir-oye. The loosened end of the cross-bars

we¡'e all carried iiibye and left stand5ng at an angle of a1Jout 45 degrees.

At the in1we e11c1 of t;he cross-cut 8, heavy fall was encountered. On at-

tempting to raise the lanp into this cavity the gas e:~rloded in the lænp.

A sample of the air talcen in this cavity sho'wed 24.61 per cent. CB4,'

(See analysis 15). The distance from end of brealc-through to face

is 160 feet. A line of brattice cloth extend eel froEl the break-through

a distance of 90 feet. ~iis had all been "blown down. Near end of tlie

brattice was a loaded Cal" with consider'able colee on both outbye ancl in-

b;:T8 ends. The dry battery with firing wires WX attached was fOllid

al ongside of car, and the wires extended up to and under pile of coal

ca-p and tvvo carbid,e lamps y¡ere fotuid,

Fifteen feet inbye the end of the brattice cloth a miner's

~.~~".
also a watch whic1C stopped at

at face.

3: 55 VIaS found in the coat, shoydng tIiat the e):::plosion di:), not stop

the "latch. A diinier pail, which l12,d TIot been disturbed or oponed,
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was also found at this point.
The mine ins'Qector found a caD of FFF

black powder near here.
A heavy coating of charred dust and. soot

covered everything.
A.ÒO-Ci.t 40 feet back from 'GÌie face a 1)recllr-thrOugh

had aeen started and driven about 15 feet.

The~e was slight deposit

of coke on the outbye faces of rib projections of tbis break-throng1, but

from that point to the face there was no evidence of an eÀ~losion. The

fire bosses' mark was piainly seen on the last cross timber.

The coal

had been undercut at the face.
A shot liad been fired along the right

rib and the broken coal had not been disturbed.

The coal broke to the

fUll depth of the hole, and there was no evidence of a biow-out shot.

A five foot hole had been bored along the left rib but i~d not been

cJ:irged. G-as could be heard coming from this hole.

A ca:p coule1 be

detecte0, on the Wolf 18TI~ì all aiong the face.

A sample of air S.nd gas

was taken at the mouth of the drill hole, \wiich showed 2.25 CF4' (See

analysi s He. 16). Tne two men working in thi S 21ace were foun back at

oreak-tl1Tough, badly burned.
The back entry of this -~Jair, outsid.e h

liaula.ge break through vias entirely ciosed in by falls.

7rnen tlie in-

spectors ""de their investi,,,tion thoy were .hls to c_l over the fallE

&ld fovnd acc~unulations of ßUs.
We 'were informed that the entry Vias

?art1y ciosed by fallS :prior to the explosion.

main intake air-vray and haulage way for the ninth left workings. Tne

Second ri~ht off eighth left main:
This pair of entries ís the

break-throuv~S be~feen the main roid back were not ciosed.

Both entries

TIere very damp, esgecia11y the back entry wÌiich was the drainage way

for the ninth left workings, and it containetl ni.."my 'pools of water.
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This pair of entries was exænined very carefully, and except at the

mouth, we found no indications of an inbye force. On the contrary the

slight evidence of force tliat Vias fOllid ind.icated an Ot),tò~Te movement,

as shovm by the slight deposit of dust on the outbye faces. The in.bye

faces V7el'8 svie-pt cleai-i and had a glazed a:ppearance. On the back entry

the inbye faces were plastered wi th mud throvm up from t118 pools of

y;ater. Where this pail' of entries intersected the ninth left entry,

evidence of a terrific inbye force was apparent, expanding itself in

all à,irectiol1s on the ninth left workings. The doors on the second

.outt e:ùtries between the ninth main and .butt 'Here lilovm in1Jye with

terrific foi'ce. Travelling in the back entry of the ninth left evidence

of an inbye force gathering momentwTI as it travelled, was ShOl~l. The

first stopping was blovlJl out tovn:ird the main. 'llie remaininG i1i1J;;e

stoppings were blown out on to the main enti~ and deposited against the

op~posite side. The force was so great in some -places that it carried

the track wi th it. Colre was fOU11.d along tllis entr-J, mostl;y on t:,e

outbye face, and dmst on inbye face. ~70 men working at the face of the

back entry were found facing outbye at the poin'Ìj of last breai'!-thr01,l,gh,

a short distance from the face. These bodies sllowed no Si~lS of violence.

Nïnth left main: (See sketch lIo. 2) On the ninth left main directly

opposi te 12.st break-'Ghrougiì. tvíO Tn en were vTorldng, making the first cut

for the fourth butt. The liiachine runnert s bod,y was found lying across

the 11a chine. The scraper's bocly was fou.nd about ¿'.to feet in'bye, '.ii th the

head toward the face of the coal. The ventilation was carried to Ìace
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of the ninth main by means of line brattices cloth from the last break-

through. This brattice ha been partly destroyed by the explosion. but

ha been repaired before this investication. Ten feet bac~ from face

gas was ~caping from the coal, and a samle of the gas was taken from a

small cavity in the t!oof. (See sample No. 71. Thirty feet back from

the face gas could be heard escaping from feeders along the right rib,

aboùt one f'oot from the bottom. The Violf lam, on being lild close to

this rib showed a small.cap while gas samle was being taken. (See sample

No.6). The face of this entry was very wet. There was no evidence øf'

coke or dust at the face, but about 30 feet from the face, dust and soot

were founL adhering to the inbye: f'ace of the timbers and rib. Just

outside of the last breakhrough ooke was found on the inbyefaces.

Five empty cars were standing at the mouth of the last dia.gonal haulage

breakthrough. Two of them Viai'e on the main track and two in the break-

through. They viere all wrecked. The one at the mouth of the break-

through had the endgate blown off tb:ward the baok entry. A ¡ inch cap

was detected in the safety lam over a still fall near this point,

about 130 feet from the face. A sa.le of air was taJen at this point.

( See s&nple No.9).

From this point out bye the rib was charred considerably, as

shown by the scaling of the coal. Coke was found on the outbye a.ù dust

on inbye faces. The tracli: 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 is a continuation of the second .butt off

the eighth left, no coke was found, although there was considerable dust

and soot. On the props at the mouth of the first right butt a coating

of

- ie -



dust about 1/8 inch thick was found on the inbye faces, and a thinner

coating on the outbye face. The coal was chipped off by the heat. The

track had been removed on this entry, from the third butt baclc to main

south; the entry contained several pools of ~~ter. The explosion con-

tinued out these entries on to the south mains and a~parently then dying

out. Seventy five feet outbye the first right entry a gas sample was

taken (See sample No. 10). This is a sa~21e of the main ret~ITn air from

the eighth and ninth left workings. The difference in the metli..e con-

tent in the air at this point and where samle No. 11 was taken repre-

sents the methane being given off by the eighth and ninth left workings

at the tune of our investigation.

Third butt off the ninth left: (See sketch No.3). This pair of

entries is a continuation of the second right off the eighth left. Wwo

men were working at the face of the back heading; their bodies were

foun at the last diagonal breakthrough about 130 feet from the face.

They were found facing outbye and slightly burned. The entry dipped at

the face, and at the time of this investigation was partly filled with

water, preventing OUX reaching the face. A pile of coal could be seen,

as if from a recent shot, but it was nearly covered with water. The fire-

boss Who had been to the face before the v~ter had accumlated, stated

that the shot was a good one and :part of it ha been loaò_ed out; the

miners' shovels were lying on to:p of the remaining pile. This state-

ment VlaS verified by Mr. Burrell who took gas sarm.?les at the fa,ce on

the day following the explosion. (See analyses No. i, 2, and 3.)

A.bout 40 feet from the face there was a tool box on the right hand side,

-19-



with shovels and piclc chained to the loelc, also an auger extending out the

inbye end of the box. The inbye end of the auger and sllOvels were

covered wi th slate and dirt. The box tras forced inbye as far as the

slack Cl1ainwoulu penuit. The outbye end of the ooxwas twisted away

froü rib, indicating an inbye force. A short distance out-oye the tool

box on the lef'b side was a hand piip. Colee was found on the inbye

siG.e of the hand.le and the inbye flanges were plastereú flush wi th mud

and coke. Just inside the last break-throu@i on the left side vas

another tool awi powder .box. It was plastered with colee on both in-

bye and out bye face, with more on the inbye face. Hear the box, two

carbide lamps, a miner' § cap and a stick of monobel were found.
.,

~.,

short distance out bye the box we found three detonators which had not

been separated from each other, one of which had been exploded. The

inspectors when making their e)~~ination found a 5 pound can partly

filled with FF black powder, near this point. Five loaded ears were

standing be low the shoo-fly switch, the tope of which were sv/ept out-

bye to some extent. The inbye end of the insiò.e ca.r was plastered

wi th dust and road dirt about 4 inches thick. Mixed in thi s dirt

were several pieces of heavJ paper, such as is used in TIIDking cart-

ridges for black powder.

On the swi ten at fføuth of the shoo-fly, three anpty 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 blov~1 dovm, and their re-

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

Second rif';'ht butt off ninth.left: This pair of entries had been

driven to the property line, a distance of 700 feet. The room necks

had been tured and the entries ter;:porarily abandoned. The stoppings

in this pair of entries had been blmv. out from the back to the main

entry. Evidence of heat was shown in these entries bil heavy deposits

of coke on the inbye face ezposures of the room neck, while the out-

bye face exposures were plastered with charred dust. The deposit in i

lio. 1 room neck was very heavy, but the deposits gradually decreased on

going inbye to the fifth room neck. FroID the fifth room neck to the

fece the entries were dam and no coke was foud.

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

driven to the bo~~dary line, a distance of 900 feet. The room necks

were tured, and the entries temporarily abandoned. The stoppings

were all bll1wn down and toward the main entry. Dust was found on the

neck of the fifth room on the inbye face exposures. Four different

lcinds of co1',:e were also observed at this room neck, besides the stal-

acti tic carbon. Coke 1/2 inch thick ~~ been deposited on the inbye

face. ~1is could be removed in pieces as large as 8 inches long and

from 3 to 4 inches wide. On the outbye face stalactitic carbon 1/2

inch long, and a mass of small silvery gray coke globules about 1/32

inch in diameter_ had formed about i 1/2 to 2 feet from roof, while on

the comner of the room neck there was considerable coke formed in situ.

On the outbye face of room No. 7 silvery colored blister coke bad
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formed. From room No. 7 to Room No. 9 inclusive. coke was found on

both exposllres of room neck. The coking along this ent:r was evi-

dence of the most intense heat in the mine. From room No. 8 the

amount of coke graduallv diminished toward the faa." and entirely

disappeared at room No. 13. From here to the face the only evidence

was a heavy deposit of dust. Â short distance from the f'ace a large

fall had resulted from the explosion. No gas was detecteg!ver this

fall by the Wolf" safety lamp. There was another large fa.ll at the face

which extended into the last llreak-through. Gas sample No. 4 was taken

over this fall. Â sample of coke was taken in this pa.ir of entries,

(See dust s~TIple No.7).

Main south headings: The explosion wave passed out the eighth

and ninth left headings in to the main south entries with consider-

able force, expending itself, and gradually dying out inpye and out-

bye along these entires and. in the right entries as shown by evidence

stated previously in this report.

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

at the time of the explosion. The wood brattices at the mouth of

entries were not damaged. A wooden ai~ door at the first butt was

blown inbye and the frame damed. The next stopping inbye the air

door ha the top blown off toward the back. These were the' only

stoppings dænaged in this entry. Eeyond this poi~t there was no trace

of the explosion.

Sixth rip:ht off main south: This pair of entries was not be ing

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

Were all blown inbye. The dirt stoppings between main and back were
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all daxiiagec.l as far as the seconcl butt. The air door at first butt

yr,as blo,m inbye vri th considerable force. 11ust was deposited all

along the entries u~f to the fourth butt on both the inbye and the

Oli.toye faces. The greater am01.it of dust was on the outbye faces.

At mo'cLth of second butt some charred dust was f01:m.d which was the

only evidence of heat. Ten feet beyond sixth butt a srouple of rrdne

air ViaS taken which represents the return air fi'oiT¡ all the north side

workings. (see Sænple ~o. 5.)

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

seventh right were blovni inbye. None of the stoppings between wEin

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

outbye faces of rib e)~osures was observed up to the second butt.

Eighth rL;;ht off main south: 'lhis 'Pair of entries VTas very

moist, and did not ShOV1 any evidence of the explosion.

IIain north headings: On the main north 'iiOrldngs there were no

signs of an eTolosion. The mei" Viho 'were worJdl1g at the face of

these entries escaped unl~rmed. At a point about Olj'posite the sec-

ong ri€71t off tLe main south a door was fOD~1d blovm d07n1 and toward

north main. The door was rotten and a very slight force ivould, have

been sufficient to have blovni it down. .A sample of roa(i dust was

taken on this entry, where it had not been affedted by the explosion.

(see Sænple No.5.)

SlJ1f1,=.â.o-qy OF :EvID3l:rCE OF CûlJRSE TW~VT:SED BY L.210SIOì\.

The foregoing evidence a-ppears to fix the source of the explo-

sion in the third butt entries off the eighth left (see Sketch 1:0.1)
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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 \vay to account for

an ignition at this point it must have originated near the face, and on

reaching the cavity where it ha room to expand it may have ignited some

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

by a back lash.

The explosive wave increased in force as it passed out the third

butt entry, as sho~~ by the effect in the stoppings. The first two not

being damged and the two nearest mouth of entry being blown out complete-
entry

ly. At the mouth of the BTlbxIIJ 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 standing in the entry. One

branch passed in the ~ eighth left main entry and gradually died out

due to the damness 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 vmter, where it died out. At the secord right

butt 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

force W8W foun 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.

\1hen the explosion wave reached the ninth left and exp:nded in

these entries which were comparatively dry and dusty, it received added

fuel, causing it to become more violent an then expanded in all direc-

tions. A wave returing down the second butt which we believe acoounts

for the slight evidenoe of an outbye force in this pair of entries. The
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main brch continued up the back entry of ninth left. The dl1t added

fUel and the violence in ased as the distance covered increased. blOW-

ing the stoppinS down with terrifiC force. No coke was obeerved until

near the face of these entrieo (sea sketch No.2) but evidence of the

mst violent force obServed axhere in the mine was foii along these

entries. as the staping were blOwn out an across the entry with snch

force the t the track was carried with them. iiear the face some coking

was observed. ~o man on the ninth main were operating a coal cutting

machine about 50 feet back from the face. The machiiSt'S body waS

fou lying across the machine while his helper was foii in ner the

face of the entry. Tbre was 11 ttie evidence beyond the last diagonal

break throngj to shOW the direction of the force. wit evidence there

was of inbye force was probablY destroyed by the retur or recoil wave

whioh we think accouts for the coking on ures foii

near the last breakthrOugh.

Another brach fro'" this seconry explosion went np the third

rigjt (S.e ""etch No.3) bnt the evidence near mouth show a terrifiC

inbye force. All the stoppings between main and back were blow ont

an scattered so the direction was herd1y determne. On the back entry

from the diagonal crossent the evidence showed an ontbye force. Oon-

silierab1e ooke was foii. mostly on inbye exposures, show here

was considerabie flame.

Another branch of th exposion which burst out of the second

bntt off eigjth left into the ninth main went ont the ninth entries into

the main sonth entry an expended itself inbye on the main south an on

the seventh rigjt lltry, graduallY dying out. dne principallY to the

_nees an the ciiracter of dnst. No coking was observed on the por-
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tion of ninth entries 
traversed by this branch of the explosion, a1 tho

a slight charring of the ribs was observed in a few places. Very heavy

deposi ts 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 risht entries off the ninth left. The

room necks haò_ just been turned from these entries and temporarily

abaudoneè. 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 coking was found

almost entirely on the inbye exposures of the room necks while the out-

bye exposures were plastered with chrred 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 nintli room the coking gradually decreased inbye and

disappeared at room 13. From this point to face no coking was observed

but a thick settlement of charred dust covered the floor.

CONCLusions A-iW LESONS.

Road and Coal 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

valuable clues. On the main north heading, dust bad accumlated in no-

ticeable quantities but not in a large amount. A samle was taken near

the center of the track for a distance of about 300 fee g the scoop
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to pick up small amounts at reßu1ar intervals. It 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 prinvipa11y from the sand used by

the motor. Outbye the fifth right off the main south a sample of road

dust taken in the same maer showed similar results.

In the eighth and ninth left workings pools of water were

fourid at intervals. The roads were swept clean mang it difficult

to judge the road dust.

Comparing the analysis of the road dust with the average analy-

sis of the face coal shows that the force of the explosion had died out

when the percentage of moisture in the dust was 4.46 per cent above that

of the face coal as received, and the ash content 7.2 per cent higher

than that of the face coal. Whether or not this condition of the dust

existed at the time of the explosion we are not in position to say.

The samle of coke considering ash and moisture free, shows a loss of

7.14 per cent. volatile matter.

In the anlyses given in tables 5 and 6, one of the chief

points of interest is tlie dying out Of the explosion along the maincontents
south headings when the ash and mOisture/were so low. This may be ac-

comited for by the cænpany using large cars and prohibiting the miners

from loading them above the sides, thus preventing the coal from falling

off along the road. Wht coal did fall from the cars came principally

from the cracks in small amounts. It was soon saturated with moisture

and was packed firmly by the miners walking oV'er it. TJie coal is not

very friable. This is shown by a sample of the road dust in which only

268 grams passed through a 20 meshsiève. About 56.4 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.

~etp~e: The mine was termed non-gaseous in the Mine Inspectors'

A.~vßl 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 custo~ary in these places

to use canvas brattice to keep the circulation close to the face, but

in one instance the brattice v~s back 70 feet from the face. Metiinne

was ID10wn to accw~la te in cavities in the roof, and the usual practice

was to blow it out with compressed air.

The return from the north workings showed practically no methane,

while the south workings gave as high as 0.37 per cent in the return from

Dhe ei~~th 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 samplel ME was collected. This shows 64 cubic feet of methane

per 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 wi th an eXp'losive gas.

Table No.7 shows the results from a number of mine air sa~ples.

Sa~~ies No.1,2 and 3 were taken in main headings off third left butt off

ninth left about 9:00 p.m. on the day following explosion.

San~le No.1 was from near the mouth of this entry.

Sample No. 2 about 150 feet from the face.

Sample No. 3 vms tal~en at the face.

Sample No. 4 VIaS taken at the face of the first left butt off ninth

left ten days after the explosion.

Sample No. 5 was taken on the sixth right ~2in ten feet inside of the
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sixth left butt. ~Dis srnple is the return air and is to show the &~ount

of methae be ing given off in the north workings.

Sample No. 6 was taken about one half mile from the Sykesville shaft

from the top of a gas well. The well is only about 180 feet deep. ~ne

gas is reported to be found near the top of the coal. This sample con-

tains more or less air.

Samples Nos. 7, 8, ~" 10, 11 and 12 were taken fx about ten days

after the explosion.

Sample No. 7 was taken from a small cavity in the roof about 10 feet

from the face of ninth left main. Methane was ~ being generated about

one foot from the bottom of the coal.

Samle No. 8 was taken along the right rib of ninth left main about

30 feet from the face and one foot from bottom of the coal. The gas feeders

were very audible. The Wolf safety lamp showed a distinct cap when held

close to the rib near the feeders.

Sample No. 9 ,~s taken about 130 feet from the face of ninth left main,

in a small cavity in the roof. There were no audible feeders. The Wolf

safety lamp gave a quarter inch cap.

Srurrle No. 10 was taken be~¡een the first butt and main south. ~nis

sample is to show the amount of methane in the return air coming out of

ninth left heading. Compaeswith Samples No. 11 an~ No. 12.

Sample No. 11 was taken on the back heading of the eighth left 40 feet

inbye the second butt entry off the seventh left. This sæIple is to show

the amount of methane being generated in the workings up to this point.

Sample No. 12 was taken inbye sedon4 right butt. This sample is to

show 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.
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Sample No. 13 was taken at the mouth of the first left butt entrJ

inside of canvas brattice.

Sample iTo. 14 was taken 5 feet inbye of Eo. 7. Samples No. 13 and 14

were taken about 26 hoUl~s' after the eÃ.1?losion. The mine air at this point

had been disturbed but little.

San~le No. 15 was taken from a cavity in the roof over a recent fall

at the end of the last breakthrough on the bacle-heading of the third rig,iit

butt off eighth left.

Sample No. 16 was taken from a drill hole at the face of the back-

heading. Gas could be heard escaping from this hole.

CON C L U S ION.

Cause of explosion: As stated before, the eÃ.~losion originated at
back en try of

or 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 160 feet

beyond the last breakthrough and the line of brattice cloth was 70 feet

from the face. The back ent~J was the intake and outbye 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 im-

possible to crawl along i t. ~nese falls liberated methane, and may rilve

also impired the ventilation, or, as the inspectors state, the door on

the eighth main used to divert the air up the third right back entry L~Y

have been left open. Either of these conjectures, along with the fact

tÌint the ventilation v~s back 70 feet from the face, would easily account
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for ~~ accumulation of gas in this entry, especially when one considers

that, providing the v~~tilation was impaired, there was enough gas being

generated in the Vlorldngs in tl1e eiglith left entries to fill 940 linear

feet of the entry per hour. A larg~ part of this gas was probably COID-

ing from the third right butt entries. This æount of methae may have

been in excess of the normal aIT~unt on account of the restoring of the

ventilation. The fire boss had e)~mined this entry at the beginning

of the sbift, and his mark was fou~d àt the face. Evidence 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

aft er the explos ion, and a sample taken at the mouth of it showed 2.25

per cent methane. li:riy of the above may have allowed enough gas to ac-

cumula te, which aided by the dust throvm into suspension by the shot,

could have been ignited by the flame of the shot, or possibly an open

light. \Vhile tlus shot inay not have direct bearing on the explosion,

yet the explosion must have occurred at the twie or very shortly after

it was fired. The loaded car had been dropped dovnl to the diniier buck-

ets, and the men had taken the detonators and a stick of "monobel" out

of the box to charge the other hole. They had evidently not returned

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

ing yiire had not been detached from the battery, or the other ends re-

moved from under the fallen coal. They were probably going to eat while

wai ting for the smoke to clear away, as is usually the cus tom. They had

not done this, however, as their buckets had not been touched. That a

-31-



combination of tlmonobei,i and black powder may have been used. in th2t

haJ.f full
charge is very probable, as the mine inspectors found. a c&:'of FFF blacJ;:

powd.er in this entry. The flame from this charge may have ignited the

g;as that had accuulated at the face. The flame from the ignition of

the gas was propogated along the entry to the cavity on the third ri&ht

butt main as before mentioned, ~here there may have been an accumlation

of gas. The dust thrown in suspension was ignited and the e);:losion

propo6~ted in the direction previously described.

CONCLUDING F~.r~PZB: The mine as a whole was in good condition,

and fairly well 2æninistered. The system of mining and the layout of

the mine was good wi th the exception that the panel system was not

IDßintained, many of the rooms being~oled t~~ou&h into the next panel.

Fne use of open lights could be criticized, especially in the eighth and

ninth left workings, as these entries were kno~m to generate meth~~e

&nd were worli:ng under a heaV'J cover and toward a mine that was using

locked safety lamps exclusively, and for that re2smn great precaut ions

should have been used in these workings.

The ventilation VÆS carried by brattice cloth to the faces ot

the entries that were known to give off metrilne, but in the case of third

rignt back entry off eighth left the line brattice v,~s about 70 feet back

from the face. The objection to this sysýem of ventilation in use is

that there are not sufficient splits. Too large an area is ventilated

by one split. There was not one overcast in the mine. rne wznagement

realized t~ßt their system was faulty, and had contemplated changing it;

however, it vms not done prior to the eÀ~losion, but i~nediately after
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the disaster they began building tk two overcasts so as to give the

eighth and ninth entries each a sepal's te split of air.

The explosives employed at the mine at the time of the explosion

were of the permissible class, but no avparent check was kept on the men

as to the amount each man carried into the mine. That erplosives, other

than pe~~issible, were carried in is shovni by the finding of cans of

black powder in four different entries. The men usuaiiy kept the ex-

plosives locked in boxes near the working face. The men did their mrn

shot firing, &~d the shots were not inspected before hand and coal dust

was used for tamping.

The syste~r. of watering the mine and rendering the coal dust inert

was inadequate, as the company depended solely on the passage of the air

through the Viet abandonecl vmrldngs for humidifying. In the wiii t e1'

exhaust steam is turned into the do~n cast, mainly for the purpose of

preventing freezing in the shaft. rTo method of \vatering the dust at the

face is used, although there are precautions against fire, whereby the

large pup can be connected on to the compressed air line, and in five

minutes water can be discharged at every working place. This might be

utilized for spriiikling the working faces. The only objection to it

might be caused by water collecting in sags and reducing the capacity.
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TABLE EO. 1.

STAl1D~1D SECTION OF COAL BED, SYICSSVILLE SFáFT MIl,~.
.

Laboratory No. 12,553, Section sacrple from face, third riglit butt off
eightli left.

Laboratory No. 12,455, Section sample fræn pillar between eighth left
main and back heading in last crosscut.

- - - ~ - - - - - - - - - - - - - - - - - - - - - - -" - - - - - -
Laboratory No. 12,453 LaboratorJ No. 12,455

----------------
ft. in. ft. in.

Roof coal - - - - - - - - -
Draw slate- - - - - -

Bony coal - - - - - 0 8 0 8

Coal - - - 0 ! 1/2 - - - - - 0 8 1/2
Cannel coal - - - - - - - - 0 3 - - - - - - 0 5

Coal - - - - - - - - 1 11
Bony coal - - 0 0 1/2 - 0 1

Coal - - - - 1 3 1/2 3 1

:Mining slate- (a) 0 1 1/2 (a) 0 1 1/2
Coal - - - - 0 9 172 - 0 9

5 8 5 10 1721 2

NOTE: (a) excluded from sample.

- - - - - - - - - -- - - - - - - -
TABLE NO.2.

PROXIMATE AIlALYSIS OF SYKSVILLE COAL S1,!PLES.
) ) )-( ( (------------- --- - ------ ------- ----

Laborator, No. 12,453 Laboratory No .12,455------- -------------
Sample as
received.

Mo is tl.re and

Ash free.
Sample as Moisture
Received and ash free---------

Moisture - - - - -
Volatile matter- -
Fi::ed carbon,
Ash, - - - - - - -

2.53
29.50
60.48
7.49

100.00

32.79
67.21

2.44
28.44
60.68
8.44

100.00

31.91
68.09

100.00 100.00

Sulphur - - - - - - 1.31 1.45 1.32 1.48
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TAB L E3.

SECTIONS OF ROOF COAL.

Laboratory ITo. 12,457 F. A section sampléof.roof coal vms taken

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

Labors. tory .IfO. . 12,471 F. ,A section . sample of roof coal was taker.

near the mouth of third right butt off the eighth left main entryfroL:l

a cavity in tIie roof.
Laboratory No. 12,457 F.

ft. in.
12,471 F.
ft. in.

Slate (roof) -
Bony coal - --

Coal - - - - -
Bony coal- - - - - - -Coal - - - - - -
Slate

Coal - - - -
Sulphur- -

Coal -
Sla te - - - - - - - -

Coal
Slate

Coal - - - -
Pony - - - _ _

Coal -
Slate

(a)

0 1
0 4
0 0 1/4
0 1 1/30_
0 1 (a)
0 ): 1/2
0 0 1/4
0 4
1 9
0 10
0 3
0 7
0 3
0 10 iiz
0 4 1fZ
6 o i 2

o 6

(a)
(a)

o 2 1/2

(a) .

o
i

11
ø 1/2

(à) 2 10
FaTS: (a) Excluded from sample.

TAB L E 4.
PROXnJATE AliMYSlS OF ROOF COAL SPl'I?LES.

Laboratory No.d 12,457 F~ 12,471 P.
Coal as M ure and :80a1 as Moisture and
Received sh free. :Received Ash free.

L.loistui;e 2.05 1.94
Volatile matter, 28.44 34.70 29.01 36.09
Fixed Carbon, .53.51 65.30 51.35 63..91
Ash 16~OC 17.69

100. 00 1eo.oo lCO.OO 100.00

Sulphur 4.01 4.69 2.28 2.84
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T .á B L E 5.

ROAD DUST 1JJJiiYSES.--------- ----------
Laboratory No. 12,469 )~- Road dust fræn north main heading IDiaffected

(Ssmn1e No.5) ) by eJ~losion.
Laboratory no. 12,500)-- Road dust outbye the fifth right on south main.

(Sa~ple No.6) ) The explosive force died out on reaching this
L point.

12,499)-- Road dust from center of track betvieen seventh

) right and ninth left on main south.

Laboratory ~To.

( SaJ1til e No.7.

Per cent
Laboratory lIo.12,469 F. Moisture

As received, - - - -
Ash and moisture free- -

7.68

Per cent
Vol. matter

Per cent %
Fix'd Carbon:Ash

01
l~

SuI:

Laboratory No. 12,500 F.
As received, - - - - - -
Ash ffid moisture free- _

6.85

laboratory No. 12,499 F.
As received, - - - - - -
Ash ffid moisture free- -

S.55

26.25
34.35

: 15.92: (;. 16)
: ---: (1. 525

50.16
65.65

24.28
31.13

53.70
66.87

15.17: (0.98)
--- : (1. 2~

24.29
32.53

: 16. 77: (l. 25)

: (l. 6~
50.39
67.47

T Å. B L E 6.

COKED DTJST A TTALYSES.

Laboratory llo.
Sample T~O. 8,
Laboratory liTo.
Sample lTo. 9.

12,470 F. )-- Coke taken from inbye side of ribs on main

) heading of second right butt off the ninth left
12,456 F )--- Coke roid dirt plastered against the inbye

) side of empty car by force of e~~lo5ion in
back head of third right butt off ninth left.

Laboratory No. 12,470 F. 4.66
1-:5 received
Asm alid moi sture free.

Laboratory No. 12,456 F.
As received - - - - - 12.94
Ash and moisture free

20.70 61.39 13.25 : (i.4~
25.21 74.79 : (1. 7y

21.23 37.31 28.52 : (1. 66)
36.26 613.74 : (2.84)

- - - - - - - - - - - - -
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T A B 1,
"" 7 .L/

GAS Siû.1ES ~4iFTI:B ::1:PLOS I01~, SYL-iSVILLL liIl~J~.
- - - - - - - - - - - - - - - - - - - - - - - - - - - _. - - - - - - - -
Sample :rio. Laboratory lIo. CO2 O2 CO CH4 N.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 1775 0.05 20.32 00 0.45 79.18
1776 0.07 20.29 00 0.44 79.20

2 1780 0.27 19.62 00 1.29 78.82

3 1777 0.16 20.10 00 1.12 78.62

4 1815 0.61 1B.91 00 O. SO 79.68

5 1807 1.S3 18.33 00 0.02 79.92
1808 0.09 20.48 00 0.00 79.43

6 1813 0.45 1.34 00 67.94 30.27
1814 0.60 1.53 00 67.10 30.77

7 1819 0.35 15.82 00 19.32 64.51

8 IS18 0.06 20.40 00 1.53 78.01

9 lS05 0.44 19.65 00 1. 15 78.76
1806 0.49 19.73 00 1.15 7S.63

10 1811 0.34 19.95 00 0.32 79.39
1812 0.20 20.16 00 0.36 79.&S

11 1809 0.33 20.22 00 0.06 79.39
IS10 0.04 20.40 00 0.09 79.47

12 1817 0.08 20.79 00 0.37 78.76

13 1779 O.OB 20.80 .09 0.06 78.97

14 1778 0.08 20.56 .35 0.21 78.80

15 lS04 0.15 12.91 00 24.61 62.33

16 1816 0.51 19.50 00 2.25 77.74
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In closing, the væi ters TIish to tharuc the officials of the COff-

~any, especially Superintendent C. C. Gadd and Mine Forema, Aden Hull

for the courtesies extended us, roid assistance rendered while making

these investigations.

Respectfully suòmi tted,

tJ)// \ / i ~,' 'æf7~a. /-./~ ~
Assistant IÆining Engineer.

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


