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FINAL REPCRY ON
BATHER MINE EXPLOSION
PICKANDS-MATHER AND COMPANY
- MATHER, PENNSYLVANIA.
MAY 19, 1928.

| >0n Kay 192, 1888, at 4:&7 P.ké. 8 gas and dust explosion
eccu;red,in the Mather mine of the Pickends~lather and Company
at Mather, Pa.t This explosion occurred at a time when the
dﬁy and-night shifts were changing. Four hundred and sixty-two
men were employed oﬁ the day shift and 151 on the night shift.
Many of the day shift men had left the mine but there were about
£70 men in the mine when the explosion oceurred, of these 209
were within the erea involved and about 61 esecaped from the un~
affected sres without assistance, slthough some of those who es~
capad recciied minor cuts and bruises. Of the Z0OU men in theat
part of the mine affected by the explosion 14 escaped safely, &
died in hospitals after being rescued and 193 were killed out-
right by violence or were suffocated by afterdgmp. About two-
thirds of the persons killed were in the peth of the explosion
and were killed by viclence or burned to death and one-third
weré overcome by'afterdamp within an hour or two afiter the ex~
ploéion. One group of 6 men, on the west side of the mine,

a;tempted t0 erect & brattice cloth barricade at a point about



500 feet heyund the flame zons. Another group of 4 men congre-
gated at another point nearby but were overcome before they had
made any attempt to protect thémsolves. A third group of sbout
'16 men, on the east side of the mine, were overcome at a point
some distance from their working places yhile trying to escape;
there was no evidence that these men hed made any attempt to
" protect ;hamnelvas,

The explosion originated in the extreme northwestern
corner of the ﬁine'(sée mine map eppendix I, sleo appendix II)
in sélid workings whére it appesrs that an adcumnlation of ex-
plosive gas was ignited by sparks or arca from & non-permissible
storage batiery locomotive. This sccumulation of gas may have
been due to an interruption in the ventilation, poesibly a door
had been left open. MNotwithstanding the fact thet the explosion
coverpd aﬁ aree about a mile wide end & mile and half lohg, i¢
ghould be classed as one of moderate violence. The area involved
is sbout one~fifth of the entire mine. The greatest distancs
that flame traveled, ss measured along the haulage roads, is sbout
8500 feet. iToperty Gamage consisted of the destruction of doors,
stoppinsa'and ovefcasts, slight damage t0o & number of empty mine
cars, end the knocking down of timber sets resulting in extensive
roof fel 1s. |

1t is‘beliefed that the éxtensivo use of rock-dust,
although mot applied in aécordanee with the recommendations of

the Bureau of Mines and the American ingineering Standards Com-
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mittes, materially diminished the viclenee of the explosion amd
provented the extenston of propagation to other paris of the mins.
A number of rock-dust berriers, none of ivhieh however were of the
types tested at the Bureau of iines Experimental Mine, were in-
stelled; two of these barriers may have been instrumentel in
lesaening the violsnce of the explosion, especially the barrier

. &t the foot of the air shaft about a mile and & guarter from the
main shaft. Relief of pressure through this sir shaft may also
have ﬁeen a !‘actdz;_' in limiting propagation. Water was used om
the cixfter.bar of sll cosl cutting mechines and provision was
made for attaching hose to the wuter pipe lines al more or less
.regular intervals slong the 'haulage rogﬂs but there was no evi-
dence that these ha¢ been used systematically.

The Pittsburgh office of the Bureau of Mines received
notification of the explosion at & o'clock P.k., and the following
men of the Bureau's staff arrived at ﬁather. at 10:30 P.k.: lessrs,
J. J. Forbes, G. S. kcCas, G, W. Grove, E. J. Ristedt, H. Burdelsky
and H. C. Howarth. Bureau of Mines Car No. 3 with Mr. Mclellan
arrived the following morping at 5 o'cloek. Nembers of the bBur-~
eau?sratarf took active part in ceoperating with State and mine
officials in advancing the recovery work by accompanying and as-
sisting with the direction of rescue crews, controlling amd ex-
tinguishing incipient mine fires, were present by invitation at
many of the conferences on ways and means of advancingtha re-

govery. work, and also were included in the Stete's commisseion to
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investigate and report on the cause of the explosion.

A number of nearby conl companies sent rescue teams
and eguipment to the mine irmedistely after the explesion. They
assisted in advencing the recovery ‘work and in building stoppings.

Phe 1ist will be found 1: appendix X.

location:

The Mather Colliery is located in the State of Pemnsyl-

iania, Gmemal County, kKorgan Township. The mine is served by the

' aonongm;lgaumaa, & branch connecting with the Pemnsylvania Rail~

fo'ad. The mine post orfiee is at Mether, Pa. The main office

of the Pickends-Mather smd Company is located in Cleveland, Ohio.
The principal officers of the company are as follows:

Mr. Frank Ammstrong, general manager, Union Trust Building,

Gleveland, Ohio. .

Mr. J. Herbert Evans, genersl superiniendent, Hather, Pa.

Mr. George Weightmen, mine foreman, Mather, Pa.

G. 3. Baton and Company, Consulting Engineers.

Humber of Hmployees:

The mine normally employs inside 613 men, 131 of these
are smployed on the night shift. The night and day shift forces
of the mine produce 3800 tons of coal daily.

Openings:
' 7he opemings to the coal seam at the kather mine con-
sisted of & shafts esch of which were 340 to 350 feet deep. The

main holsting shaft is located near the center of the acreage
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owned and is eguipped with self-dumping cages. This sheft also
serves as an intake shaft for ventilation. The second shaft is
about 850 feet north of the maln shaft and is divided into 8
compartments, one of which is used for return air, the ventilat-
ing fen being connected to the top of this compartment. The
other compsrtment 1s used for lowering and hoisting men and ma-'
terial and also serves a8 an intake airway for ventilationm.

The third shuft which is sbout 8500 feet north of the main shaft
s ésad a$ an {ntake airway for ventilation and is equipped with
- @ atairway for an exit in emergencies. Several men were reacued
from this opening.

Coal Bed: ‘
| Mather mine is operuting in the Piltisburgh cosl bed
whieh at this place has an average thickness of about 78 inches
and has & slight average dip o the southwest. The coal is
frieble, of high volatile sontent and is used principally as
eoking and gas coal. There are 2 slate pertings S'té 4 inches
apart about 3 feet from the bottom. Immediately overlying the
coal bed there is a bed of shale or drawslate a foot or more
in thickness, which falls readilylwhen unsupported. In order
%o hold this drawslate epd meintein a fairly good roof condi-
tion without timbering, ebout a foot of top cosl is left to

support the drawslate,

Analysis of Coal:
Two face samples of the cosl bed were taken within
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the explosion zone. A camposite analysis is as follows: Mois-
ture 3.2 per cent; volatile matter 34.15 per cent; fixed carbon

| 55.1 per cent; ash 7.55 per cent. Two face samples werse cblleeted
by G. K. MeLellen on June 16, 1828, These samples were analyzed
at the Pittsburgh Laboratory of the Bureau of Mines. For detailed
enalysis reports by H. M. Cooper ses appendix II1. Comparison
with typiecal analyéis of cosl from the Buresu's Experimental Kine;
maiétura 1.8% pev;v cent; volatile matter 36.43 per cent; fixed car-
"b@n 54 68 par cent; ash '7.04 per cent, as given above, shows that
the eoal from the Mather mine has a slightly lowsr ratio of vols-~-
tile eombustible 4o total combustible matter and is slightly high-
er in fixed carbon end ash. The slight difference in compoaition
is not‘suf:iciént 40 makXe any appreciable difference in the ex-
plosibility of the coal from thess two mines and resulis of ex-
periments obtained with dust from Experimental line cosl may be
applied to Baﬁhar mine.

Methods of Minting:

A map of the mine showing the gencral plan of the work-
ings will be found in appendix I. The mine is laid out for a
lerge seale mining operstion, having smple openings for ventila-
tion, haulage and travel. Thé mine is sut north, south, eaa.t

or development
and west by five and six pearallel unroldin.g /entries, with face

R

main entrisa of less importance in sets of threes and fours.

Butt entries are turned off the face entries in pairs and rooms



turned therefrom on one hundred foot centers. The method of
extraction 1.3 by what is gensrally known as single panel full
retreat. The method used for the extraction of cosl has a
tendenoy to keep the roof im pillar areas in a sound physieal
state and the gas can more easily be kept frse in the extracted
area, 83 woll as permitting the meximum extraction of the ssam.
flo mghﬁnieal loaders or coﬁsﬁeyera are used in the mine. ‘The
roof of the mein entries is kept clear of loose material and
well timbered where top coal is down. In entry sections of the
mixie where top e_ut_ﬁing machine has bsen used very little timber
3 required to keep the rc‘of in a sound state. In seetions of
the mine where pillars are being extracted, sdeguate timbering

is maintsined.

Ventilation snd Gases:

‘ Mather mine is ventiléted by nmeuns of & steal and
masonry encased reversible, primarily exhaust, fan, which, prior
to thev explosion, was running 135 r.pem. and was sxhausting S00, 000
cubic r'oet of air a minute against a 2.6 inch water gage. This
fan is double inlet, 6 feet by 14 feet,and wes built by the Jeffrey
Kanufaeturing G@yany. The entire mine was divided into 12 or 14
ventilating districta or splita,. 9 of which provided ventilation
for the north side of the mine where the explosion occurred. Thres
mgin intake airways v:hieh served as haulege roads and traveling

roads were provided for carryinz the ventilation into the body of
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the mine where it was delivered to the workings in what appeared
to be ample quantities. The mein intake airweys were flanked onm
both sides by return alrways. The intake an& return alrways
were separated by good substential stoppings of masonry and the
return sireays were carried ovwer the intake alrways b& means of
well constructed ove:easts of mssonxry. BErsttice cloth was used
extensively to carry air to the working faces and several doors
were in use near the advance workings. As is the case in the
ventilation of every mine, these doors end line brattices are
the wa'ak"pointd‘in the ventilation of this mine. However, the
pereentaée of gas in the return air &t any point is mpbrteé &8
being less than one-half of one per e¢ent., The mine is rated by
the Pennsylvania Depariment of lines a8 gassy and in addition

to the mine foreman, 5 assistant mine foremen and 4 firebosses
were employed, also severasl shotfirers and rid bosaes, two of
‘the a#siatant mine foremen and one of the firebosses being em-
ployed on the night ahift.

On June 13, 1928, methune was being liberated at the
rate of 550,486 cubic fest in 24 hours, see assmples 45678 to
81234 inclusive in the table of air samples, appendix IV. In
this seme table samples 45678-9 show that the workings of 24
butt and the 12 north faces where the explosion originated wers
1iberating methane at the rate of about 286,140 cubic feet in
24 houra, or enough gas every hour to fill a 1375 foot length of
single eniry with an expldsivo mixture of gas and alr consiasting
of & per cent or more of gn8.
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Haulage:
Electricity at a potential of 250 volts is used very ex-
tensively in the operation of the mine, being used for lighting at
/;2:& and on mains, also for haulage by main line trolley loco-
motives which are confined to mein intake airways. The coal cut-
ting and pxmping are also done by electricity. Hop-permissidle
storage battery locomotives and draft animels are used for gather-
ing coel tmm the racd of the working places to collective points
from where 1t 1s taken to the bottom of the main shaft by main
line troiley locomotives. The trolley wiring and manner of at-
taching it to supports is of adeguate form, having cutout switches
at intervals and at all branches where development justifies suech
an instellation. There are 850 mine cars at the mine, aume of
steel, others of wood, both are of the end gete type. _?he track
gage is 44 1n§hea, having 80 pound rails for main haulage with 40
pound reils for butt entries snd 25 pound rails for rooms. The
width of clearance between cars and ribs is over 24 feet in most
parta of the mine, with shelter holes at frequent intervels and
having trolley wire and power lines located on the opposite side
| of track. |
Lighting:
' The miners swopkie:. exclusively with permissible elec-
trié cap lamps. In additién to the eleetric cap lamps, each

machine crew ls provided with s permissible megnetically locked

the



flasme safety lemp. The foreman, aasistant foreman, firebosses
and ta_co bosses all use permissible magnetically locked flame
safety lamps. Fixed incsndescent electric lights are installed
at the boitom o;l‘ shefts, at pumps, doors, and the prineipal
switches along the haulage roedas.

Mining Machinery:

| Mining machinery underground is both of the permissible

. and non-permissible type. All cosl sutting machinecs are of the
.. oable reel permissible type. "rhe gtorage battery locamotives,

* while of ‘the'c.*'ioaod type, were not pormissible, and did not carry
& permissible plate. The electric wiring, where it had not been
torn down by» the foree of the explosion, was well installed. All
of the power lines were in intake air currents.

Explosives:

. Hercules CLF and one of the Unlon Company were the per-
missible explosives used exclusively; si-ze of cartridge 1i by 8
inches, dismeter of hole £ inches; depth of hole 5% to 6 feet.
The miner carries the explosives into the mine, and shotfirers
carry the detonators and explode same with electric shot-firinpg
- units., Only clay stemming is used.

Drainage:

_'I’he mine is wet in some dip sections, and the pipe line
is arranged 80 that the water can either be pumped to the surface
or into the mine pipe water line. There were 14 pumps, electric

driven, three of which pumped 200 gallons each per minute to
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outaide for 6 hours per day, & total of 216,000 gallons per day.
Dust:

large quaniitiea of coal cuttings from the top outting
machines are found on the ribs which have nwmerous ledges due
to the entries and rooms deing wider at the top than at the bot-
tom. After the explosion large quantities of fine dust were
found in all pqrfs of the explosion area. The guantity of dust
was =0 great es to attract the attention of the most cesual ob-
‘ uﬁer; Men of' all classes, engaged on the recovery work, iere
" heard commenting on the guantity of dust,

| Tabulstion and discussion of dust samples collected
after the explosion will be found in appendix V.

Water is piped tu all perts of the mine and is used
on the eutter ber of mining machines to sllsy dust as the coal
is being cut. Tﬁem was 0o definite plan for wetting down the
coal at the working faces or sprinkiing the dust along the road-
waySs.

Roek~-Dust:

This mine is partislly rock-dusted. The mine is rock-
dﬁsted on main face entries, parsllel mains and butt entries where
track is laid. The sircourses on mein, face and butt entries are
‘not eieanqd or rock-dusted. 4 considersble guantity of rock-
dust tﬁs used in the Msther mine. It is said that each week-
end sbout 400 begs of limestone dust was disﬁributed by & orew

of men who were engaged on other work during the week. It has
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been estimated that 80 to 90 per cent of this quantity of rock-
dust would be required to' rock-dust the territory opened up in
& week's time in e mine the size of Mather mine. The mine of-
ficials say that an effort was made to advance the roek-&usting
ag the working faces advanced and that a period of sbout 3 weeks
was required to cover the advancement of entries. This means
that the face of an entry would not be more than 3 weoks, or
about 75 feet in advance of the rock-dusting. The men who dis-
tributed the rock-dust repeatedly made the stetement thet rock-
dust was diatribufsd at Y rate of 43 pounds per linear foot
of entry, however, the writers of this report failed to see any
part of the mine where rock-dust hed been distributed in sueh
quantities. 4t & number of places adjacent to the exploaion
zone the working face was 150 to %U‘feet sayond the rock-dust-
ne. , . ._

The nine dust was not sampled mgula:ly before the
explosion and thite is no record of the guantity of incombus-
tible matter present- No record was kept of the quanti ¢y of
limestone dust used Pr of the section of the mine in which it
was distributed.

4 total of 14 rick~dust bnrr;ers, aone of which wers
of the types that have been tested, were located in various
parts of the mine. These barrieis consisteé of a large platfomm

of boards placed in the entry abou\ midway between the roof and
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floor. The barriers were supported on 2 miscellaneous collec-
tion of props and sticks and the guantity of dust in each bar-
rier was about 7000 pounds. The position of the dDarriers and
the method of supporting them was such that only the most vio-
lent explosions might poesibly operate them, end then most of
the barriér dgst would fall to the r;oor in an unbroken nass.

| However, one of these barriers which was located st the foot

‘of the eirshaft néar the intersection of No. 5 mmin and 2¢ butt
may have materially reduced the violence of the explosion in ﬁhev
' éirshati'as an employee observed smoke and dust but no flame
pfojecting to & height of 150 to 200 feet above the shaft land- _
ing. A second rock-dust barrier locasted in one of the entries
paralleling No. 14 right haulageroad was demolished by the force
of the explosion and may have had some influence in limiting the

lsngth of flame in this branch of the expleaion.

Mine Conditions Prior to Explosion:

| The mine conditions prior to the explosion were normal.
The mine wggagggﬁgééyi7216%5%%§2gy of the day men had resched
the surface before the explosion cccurred. The night shift men
"had just about time emough to reach their working places when
the explosion occurred. The firebosses' report for the day did
not show any unusual conditions nor unususl accumulations of
gas, howevsar, this report did show that gas head accumulated at
the face of the place whers the explosion may have originated.

The fireboss and brattice men teatified that ventilation had
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been extended to the face by means of line brattice and that there
was no gas in the placs at 9:00 A.M. or 7 hours before the explo-
sion cecurred. The testimony of men working in cloee proximity
w/ﬁﬁirﬁ"iﬁi explosion probably started, stated that they left
ihis gection about 2 hours before the @csion occurred, and

there was no vnususl condition: at that time in the mine,

Previous mloaicﬁa:
| | Previous to this time there had been no explosions in

'thia'.mine. The Gates mine explosion 13‘ the nearest one that

.haé oceurred to the Mathér mine and it was 8 gas and dust ex-

ploaion,

Property Demage:

The explosion was one of moderate viclence. kany stop-
pings, dcors, and overcasis werc destroyed, however, many of the
stoppings within the explosion ares wers left unimpaired. Many
timber sets were blown out allowing extensive roof falls to take
rlace. A number of empiy mine eafs were slightly demaged and the
cover plates were blown aff 8ll the locomptives within the area
traversed Sy the axplosion. The first twe or thres flights of
atops at the bottom of the air shaft wers torn loose.

The mine waa operating &t full capacity two months af-
ter the .explosi,on ocourred.

Mine Meps: .
The mine map, appendix I, shows the magnitude of the

affected area, the probable origin, the locetion of dust and
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air samples, the direction of ﬁ:ploaion force, the end of flume,
the end of material force, the location of fires left by the

: éx_ploaion, end the approximate location of two live msn found
66 and 147 hours efter the explosion. The map does not contein
the location of bodies, for the locations wers not all marked as
the bodies were found.

Appendix II is an enlarged section of the mine mep
showing point of origin end forees rediating from same; the
location of storage battery locamotive, the probable cause of
tize explosion; th__é_dimtian of air current prior to the sx-~
plosion; end the location of bodies that were found near the
origin.

Forces:

The direction of major forees and the path followed
by the ;axplosien, as indicated by the destruction of doors, stop-
pings and overcests, deposits of debris, the damsge to mine
track and mine cars, is shown on the mine map. Ses aippendix I.
Beginning at the point where the explosion originated the paths
of the several brenches of the explosion are described as fol-
.lows: The direétion of forces radistes from the storage bat-
tery locomotive whieh was found on 12 morth off 24 butt at s

» point approximately 90 ;‘eet fram the face. The large wooden
gover plates of thi# locomotive end the track cutby the loeo- -
motive were blown outby or towards 24 butt, The body of the man

who worked in the cut~through 35 or 40 feet inby the locomotive
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was blown into the empty car which it is presumed hed just been
placed by the locamotive, and debris was blown inby from the lo-
comotive toward the face. Inby ihe lest cut-through on 11 north
the explosion had been very violent end the track was thrown in
vartous directions. Inby the lest cut-througheon 123 and 14 north
"the end-gates of cars Qura bent inby or towaré the face. In one
of thé last named places the miner was deecapitated and completely
dismembered, the torso being found same distance from the other
parts. Outby the last eut~throughs in 11, 12, 13 end 14 north
the direction of the movement of all debris was toward 24 butt.
The large wocden cover plates éf & battery loecomotive found on
13 faee.soo feet from Z4 butt were blown toparﬁ 24 butt. An emp-
ty car et the face of 25 butt off )4 fece was driven toward the
fate as was an emptly car at the face of No. 2 room off 24 dutt,
The explosion travelgd inby on 24 butt froam 14 face but did prac-
tically no damege. four loaded cars on 24 butt between 13 north
and 14 north were not disturbed, except that coel was bHlown off
the top towerd the face of 24 butt. Between 10 north end 11 north
_24 butt is made up of four pa:allel entries, the two entries in
the center ars used as intakes and the two outside entries as re-
turng. The greatest force developed in this zone was in the ex-
treme right and left hand parallel entries blowing most of the
stoppings toward the hsulage road, the entry which had been rock-
dusted, the indication being that the rock-dust in the haulage

road retarded the explosion and permitted it to develop more
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rapidly in the back entries. At ¢ face (7, 8, ¢ and 10 north)
the exploﬁion branched north and socuth as well as continuing
directly outby on 24 butt., The branch of the explosion whioch

- traveled directly outby on 24 butt wes very weak, 1l of 13 stop-
ﬁinga on this entry outby 7 face were not dameged and only the
upper half of one of the other two was blown out.

The braneh of the explosion traveling north in 7, 8,

9 and 10 face off 24 butt was violent. Stoppings were blown
' oqtlwith cﬁnsiéérable'rbrge, doors and overcasts wore demolished,
' ampti.nﬁne cars were wrecked and slightly damaged and timber sets
were knocked down cau#ing extensive roof falls. This branch of
the>explosian extanded to and into the upper end of 2¢ butt for
& dlstance of about 450 féet. Eyidence of the forece of this
branch of the explosion was found in 30 butt where the csnvas
atoppings in theulast thres or fbér cut-throughs were tora loose
vat the corners.

The most extensive and most violent braneh of the ex-
plasibn passed from 24 butt through s single entry (9 north)
into the -secfion of the mine betwesen 24 butt spd 8 butt.v It is
believed that & properly designed rock-dust barrier placed in
the aingle entry referred to mbove would, in all probability,
have stoppe: this braneh of the explosion, but as it was this
braach ofvthe explosion spread weset to 17 face off 15 butt and
east to a point 1000 feet beyond the set of face entries or the

east aide of the mains, making & total distance of approximetely



8000 feet from the extreme eastern to the extreme western limits
of the explosion. The extreme emstern limit of the explosion was

on 22 butt off 4 face right where the explosion died out, possibly

at least to a slight extent :)
due to a ecombination of conditions including/t ession of air (
in advance of the explosion im the dead end, relief of preasure f?

. e ;
- behind the explosion at the air shaft{ and the presence of rock-

dust on cseéﬁkﬁfﬁéefﬁbiﬁfe éégf?ﬁg; 3 and 4 face right the force
of the explosion eﬁtended north of 22 buti, a distence of about.
500 feet to betiea# 23 butt and 24 butt, or within about 1000 feet
qf fhe face. On fhis same set of face entrles the extension south
of 22 butt was about 1500 feet or to a point betwesn 17 butt and
18 butt. Cn £ faeo right just outby 20 butt, a mining machine

was slightly damaged, atoppinge along tﬁis aet of face entries
were blown out with considerable force and timbers were blown out
csusing extensive roof falls. In 17, 18, 1¢, 20 and Z1 butis be-
t&esn the right faces and the mains the explosion was rather vio-
lent, mine cars were demaged and stoppings and doors were blown
cut with much force. There was no evidence of force of flame in
1,.2, 3 and 4 right face outby 17 butt, except that the explosion
traveled into 14 butt right off the mains for a distance of 600

or 700 ragt where the tops were bloﬁn out of two overcasts. In
the ba@k entry near these overcasts & platform loaded with rock-
dust to serve ss a rock-dust barrisr was demolished snd may heve
faken some part in limiting the extension of flame in this entry.'

Another similexr platform nearby was not disturbed.
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In the meins the t@ps were blowa out of two overcasté
at 9 dutt. From this point inby to 27 butt stoppings, doors and
ovorcaﬁts were blown out and some of the mine cars were dsmaged.
Kost of the stoppings were blown toward the heulage road,‘indi-
cating that the explosion was most violent in the back entries.
At the antrancé to 11, 12, 13 and 15 butts off the mains deposits
of debris showed that the explosion atarted into'ﬁhese places.

In 15 but£ rrom 5 poigt about 300 feet inby the main faces to a
| point abogt-eoo,reet outby ¢ north face, a éistance of 800 feet,
;'there was but little evidence that an explosion hed oceurred.
The ribs ih this zone were still coated with limestone dust.
The explosion traveled from 9 nmorth fsce through 23, £E, 21, 20
and 1% butts into the meins. Outby 22 butt a study of the direc-
tion of forces showed that the explosion traveled outby, and inby
22 butt the explosion traveled inby toward and beyond the air
shaft to 27 butt as stated above. The mine officials state that
large shelves or platforms at the bottom of this sir shaft were
loaded with rock-dust to serve as barriers. There was no evi-
dence of such barriers at the shaft after the eiplosion and 1t
is supposed that they were blown out and may heve limited the
extension of fleme in the shaft. However, an employee (rib boss)
saw large olouds of dust and amoke, but no flame, forced from
the top of the air shaft, which is 350 feet deep, to & neight of
more than 150 feet., There was no damage in the.ahaft and oxly

one or two flights of steps at the shaft bdottom were disturbed.
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As stated asbove the south branch of the explosion alseo
extended into the workings 'asﬁ of ¢ north, the westernmost limita
of foroe bdbeing 15 north face. HNearly ell the men working 1n-the
rooms vgyt of 18 north face were overcome by afterdemp. It was _
in this soction that six men attempted to dbuild a darricade at the
face of #_roam and the bodies of four men were found in & position
which 1ndigatéd thet they may have been discussing their prediea-
ment when they wers overtaken by the afterdsmp. The explosion
tréveléd ogiby on 7, 8, 9 and lé faces south of 15 butt to No. 9
butt and onyil, 12, 13 and 14 faces to ﬁo. 11 butt, the explo~
sion in these last named pleces was not violent. len working at
the bottom of the hoiating shaft and at the boitom of the supply
-ghaft folt the concusslion but none of them were sericusly in-

Jured.

Eiidggpe of Heat or Fleme:

| The extrame 1imits of heat or flame as indicated by
tﬁe presense of coked dust, burned hodies,-timﬁers charred oy
other evidence ars shown by proper symbols on the mine map,vap—
pendix I.

Eodies found on No. 5 main face haulage road at 6 butt
werc not burned but there were a few small deposits of coked
dust on both the inby and outby sides of timbers at & butt, in-
dicating thet fleme died out at or near this point. In this
zone the entries ere dry snd but very little sand is used on the

haulage roads, the grade being in favor of loaded trips. The
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dust semples, £-42?65 ;nd A=-48706, teken at 9 butt'atter the ex-
plosion were low in inqrt matter, possibly due to the dust be-
ing carried to tﬁis peint by the explosion. éhese samples of
dns§ econtained small smounts of coke particles indicating that
flame extended to or beyond this point.

In ¢ north flame extended to beiween 8 and 9 butis or
a poiht about opposite the end of fleme on No. 5 main face. There
were deposits of coked dust on timbers at § butt snd some of the
timbefs were slightly charred st a point about 200 feet outby ¢
hu#t;’ All of the dust samples fakan at this point contained ccoke
particléé additional evidence of the presence of flame. The total
incombustible in the samples of dust (4-42701-2) taken at this
point on the haulage road contained about 60 per cent incombus-
tible mstter but those teken in the parallel entries {(A-42831-2
and L-42857-8) ea?taineﬁ only sbout 35 per cent. These dust
samples do pnot indicate that inert material atoppéd the explo-
sion; but it is possible that relief of pressure in the worked
out area and the air shaft inby this point in addition to the
rock~-dusted roadways limited the extension of flame. In 14 right
off No. 5 mein face coke particles in dust semples (4-42711-12)
was the only evidence of heat or flame beyond the overcests that
were blown out at a point 760 feet from 5 main face. Samples of
dust colleeted on the haulage road in 14 right contained nearly
62 per cent incombustibdle matter. Tﬁia and a platform in the

right parallel entry loaded with rock-dust may have limited the



flame in this branch of the explesion.

Tﬁera véxa,dopoaits of coked dust on props end on the
ribs all the way along the gob lime in 17, 18 and 19 butts off
No. 2 face right. In 20, 21 end 22 butts off No. 2 faee right
the explosion traveled frém,Ho. 5 main face towerd 2 right face
depositing coked dust on exposures taéing awey from 5 main face.
The iimita of flame onvz face right are between 17 and 18 dutt
- on the outby end anﬂ between 25 and 24 butt on the inby end. The
1limit in 52 butt wes at~d_pointv#bouz 1000 feet inby 2 face right.
Samples of dust weré not taken in this section of the mine.

There was no svidence of flame or heat inby 25 butt on
Ro. 5 main face. At 25 butt there were deposits of coked dust
on inby exposures on the ribs. In a zone extending from 25 butt
along S main face and up 29 butt to No. 12 room there was no evi-
dence of heat or flame; the ridbs werc still coated with rock-dust.
In the rooms at the inby end of 2% butt off 5 main face and a3
the face of 7, 8, 9 and 10 face entries there were very heavy de-~
posits orAcoked dust; also the coal was coked in place. The flame
traveled into £9 butt from 7 face for s distance of about 300 feet
toward 5 main face. The road dust {ssmple A-42707) in 2¢ butt was
high in incombustible matter and may have prevented propagation of
Tlame 1n.this direction. Particleé of coke in the dust sample
~ elso indicated that flame extended beyond this point.

¥lame extended inby on 15, 18 and 10 butt to 17 north



face but there was no flame in the rooms on the west side of 18
north face. It was in this section of the mine that bodies were
found in groups and there was evidence that some of the men had
attempted to build a barricede. Although the dust ssmples col~
lected in this section were low inm total incombustible the mois-
ture content was about 1C per cent and may have been sufficient
to prvveﬁt formation of a suitable dust cloud for propagation of
tlaﬁe. if thia condition existed prior to the explosion.

?laﬁe on 11, 12, 13 and 14 face scuth off 15 butt‘trav—
eled a distence of about 800 feet %0 a point beyend 12 butt.
Therse appeared to be large guantities of dust in this section
and it is probable that the stopping of this branch of the ex-

at least partly

plosion was due Ao relief of pressure in the worked out area and
A .

at the air shaft inby this point. !

- Ag 1gdicateﬁ on the mine map, appendix I, there wes
no evidence of fleme or heat in 15 butt left off 5 main face for
a distance of about 1000 feet. This section extended from &
peint about 150 feet inby 5 main face %o & point about 45C feet
outby ¢ face. Since the flame of the explosion extended to 9§
butt on both & main face and 2 north face or about 1500 feet
outby this section it is difficult to un&erstaﬁd why flame did
not extend into this section also. |

A total of about 12 smell fires were found in the panmel

bounded on the north by 24'butt, on.the aasti by 6 main fsce, on
the south by 17 buit and on the west by 7 north face. Three of
these small fires were found in 23 buit, 4 in &2 butd, & in 21
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butt, 1 in 6 face between 20 butt and 21 butt end 1 et the first
cut-through between No. § and No. & rooms off 20 butt. With the
exception of the lécation last named t!_iese were all very smsll
ti.rea and appeared to be ddposita of transported incandescent dust;
none of these wers difficult to locate or extinguish. These fires
caused coasiderable apprehension for a time end delayed recovery
wai-k while they were being extinguished and other sections were
inspected for fire. The fire in No. 6 room off Z0 butt was the
largeat Qnd ‘gave off smoke in large quantities making i+t éifﬁ—-
cult to 10;:&#&. Onee it was located, the efforte of the entire
force of men in the mine &% the time were concenirated on .tha
business of extinguishing it. Hock-dust was used extensively in
controlling this fire. The details of extinguishing the fire

ere given in appendix VI.

Semples:

Two rgce aﬁmples of coal were teken within the explo-
sion aree and are discussed under analysis of ccal. See anﬁlysis
reporis appandﬁ 111,

Eighteen sir samples were taken and are diseussed in
appendix IV. Anelysis reports are attached to this & pendix.

A total of 75 road and rib dust samples were taken
subsei;uent to the explosion ‘o determine whether ther.é were
large quantities of incombustible metter present. A tabulation
and discussion of these dust semples will be found in eppendix

¥, also snalysis reporis.



State Imspectors’ Comelusions and Verdict of Coromer's Jury:

4 copy of the State Inspsctors’ report is attached
to this report as appoadii ViII. The writers of this report
wére requested to serve with the commission of inspectors who
fomulated this report and ere in full accord with the conclu-
sions as to the cause and origin as set forth in the report,

- The verdiet Qf‘theICOrener's Jury is included in
this report as asppendix VII.

. Deposits or‘eakéd'duat on timbers, mine cers and the
coal surfaces, slso particles of coke present in practically
all dust samples, are‘avidenee that propagation was aided by
the presence of. coal dust, A thorough and searching study of
the direction of major forces leads %o the comclusion that the
explosion originated at a nen-permissible storsge battery loeo-
nmotive near the face of 12 morth off 24 butt. It is the judg-
ment of the Bureau's investigators that inflammable 283 wWas
ignited at the storage battery locomotive referred to above,
the presence of this gas being due to an interruption in the
normal flow of air at the working faces in the seetion of the
mine referred to.

“Lessons t0 be Lesrned:

There are two lessons to be learned from the condi-
tions as they relate to this explosion. The first is that very
careful and unrelenting supervision and attention be given %o

the ventilation of coal minesto meintain an uninterrupted flow
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and adequate guentity of air at the working faees. The sscomd
is that effeciive rock-dusting ¢sn aot be done without rdsular
and systematic sampling and supervision; also, that 1t is not
sufficiont to extend the rock-dusting &t irregulur periods with
retarencé to the advancement of.the working faces. It is the
opinion of the Bureau's investigators that rock-dusting, tc be
effactive. should also be extended to ineclude all entries pear-
alleiing the hahlage rouds.‘ The fact that & majority of the
| stopplngs bctéaeg haulage roads and perallel entries were blown
into the mk—dﬁsﬁd haulage roads strengthens this opinion.
Recommsndations:-‘ | ' |
Inveatigations of mine disasters are made by engineers

of the U. 5. Bureau of lines with the hope of securing informa-
tion which may aid in preventing the recurrence of similar dis-
esters. The officisls in charge of Hather mine ere duly commended
foé their efforts to reduéo t0 the minimum the hazards of coal
mining by the adopiion of such modern practices as the use of
_parmisaible explosiveas fired electrically and by authorized shot
firers, electric cap lamps for lighting and permissible type min-
ing machines for cutting coal. However, these additional safe
practices are offered as reccmmendations with the hope that they
mey aid in preventing a similar dissster in the future.

1. It is recommended that spescial attention be given to
the maintenance of an uninterrupted flow of air at all working

faces, especially plages where inflemmable ges is likely to be
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liderated. This sir should be free from poisoncus gases and by
analysis contain not more than 1/2 of 1 per cent of inflmmsable
gas nor less than 20 ﬁer cent of oxygen.

2. 1t is recommended that temporary steoppings or doors
built of brattice cloth or wood be dispensed with and that only
permenent substantial stoppings and doors be used in directing
the flow of air cufrentn.

| 3. 1t is recommended that the ventilation of the mine be
30 designed that overcasts of masonry will be used instead of
doors, dut where doors are necessary they should be so arranged
fhat the opening of any.door will not interfere with the normsl
flow of sir at the working facea. Provisions should also be |
made for promptly taking cere of the ventilation in case of dam~
age to any door. |

4 It is recommended that rock~dust be distributed in
every part of the mine, whether dsmp or dry, in accordence with
 gpecifications given in Bureau of Mines Serial 2606 snd recom-
mended by the &ﬁariean Engineering Standards Committee "“Recom-
mended American Practies for Rock-Dusting Coel Mines®, quoted
in Buresu 6r Hines - Information Circular 6030, Copies of botk
the serial and the circuler may be obtained by request from the
Director of the Bureau of Mines. Propagation of an explosion
bf coal dust eaﬁ not oceui if the mine is properly rock-dusted.

| S5« It is recammen&éd that rock—du#t barriers of a re-
liable snd dependable type and subatanfial censtructién be in~

stalled supplementary to generalized rock-dusting. Only such
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and found effective
type of berriers that have beem teated/should be used in any

case;

6. It is recommended that water be used in sufficient
qua;:tities in ali working pleces to keep the ribs. free from
machine cuttings snd that the coal be thoroughly wetted before
loading. Since water 1s piped to the face of all iorking places
for use on the cutter har of coal cutting machines, this recom-
‘mendati.on may be édopted readily.

g ;7. - It is .reamended that the empty mine cars be aprimkled
with water haf,ora-they are sent into the mine &s an aid to pre-
veniing thevaccmul-ation of coal dust.

8. It is recommended thet all mine cars be kept in dust-
tight condition and that topping be limited in order (o prevent
- spillage of coal along the haulage rcada,

8. It is reccmmended that only peprissidle type slectric
minixig machines, storage battery locomotives and other permis-
sible slectrical equipment be pqmitted inby the last pemmnt
or substantial fireproof stopping, or past open rooms or entries
which within a d:latanée of 300 feat have faces or workings giv-
ing off methane. When trolley or non-permissible storage battary‘ A
lpcomotives are smployed, they should be used only in w@mir alisolutely
fise: of-iéxplosive gas.

10. Tt is recommended that sll permissible eleetrical

_ with prompt efficient repairs
machinery shall receive frequent systematic inapeetiony/ to imsure

113 maintenance in a permissible condition at all times.
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. _11.l It is recommended that power lines shall not bde placed
in return aircourses, oxtended bdeyond breakihroughs closed with
permanent stoppings or placed in any position where inna.mgblo
gas 18 likely to be encountered,

1z, it ie recommended that supervision be increased in
frequency and intensity during working hours, and espeeially
during the period whep workmen are changing shifts.
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