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FINAL REPORT ON
liAT.BER lUNE EXPLOSIOW

PICKANDS-MA'l'HER AND COMPANY
MATHER, PENNSYLVANIA.

lIAY19, 1926.

Intl'Oduc'Uoa:

OnMay19, 1928, at 4:0'7 P.M. a gas and duet exp1osioa

occurred in the Mather mine of the Plck811da-Mather and Company

at Mather, Pa. This explosion occurred at a t1me when the
day and night shifts were changing. Four hundred and sixty-two

men were employed on the day shift and 151 on the night shift.

Many of the day shift men had lett the mine but there we~ about

270 men in the mine when the explosion occurred, of these 209

were within the area 1nvolved and 8bout &1esoaped trom the UJ1-

affeoted area without assistance, although some of those who es-
caped received minor cuts and bruises. Of' the 209 men in that

part of the 'mine e.t1'eoted by the explosion 14 escaped sately, 2

died in hospitals atter being resoued and 193 were killed out-

right, by violence or were suffocated by afterdamp. About two-

thirds ot the persons killed were in the path 01' the explosion

and were killed by Violence or burned to death and one-third

were overcome by afterdamp wi thin an hour or two atter the ex-

p1081on. One grollp of 6 men, on the west side of the mine,

attempted to ereot a brattlce cloth barricade at a point about
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lnyest1ga'te and report on the cause of the exploaitm.

A number of nearby coal oampame. sent rescue te81U

and equiJDetlt to the mine immediately after the explosion. The7

assisted in advancing the recovery work and in building stopplDg8.

Thel1st will be found l:l appendix x,

~e l4I1ther 001l1ery18 located 1n the state of Pennsyl-

Tenia, Onens COunty, Morgan'l'ownahip" The mine 18 &erred by the
ala.

Monoagaq'Railroad, eo branoh conneoting wi th the PennqlTlU11a IUdl .•.

road. The mine post office Is at .Mather~ Pa. '!'he main office

of the Plckands-J.W.ther and Company18 located in Cleveland. Ohio.

'1'heprincipal officers of the company are as tollows:

Cleveland, Ohio.

Mr. :s. Herbert Evans, general auperin\endent, Jilather, Fa.

Mr. George Weightman, mine foreman, Mather, Fa.

G. S. Baton and company, Consulting kgineers.

Numberot Iinployees:

The mine normally employs inside 613 men, 101 of these

are employed on the night snift. The night and day shift :foroea

of the mine produce 3600 tons of coal daily' ••

i'he openings to the coal seam at the ldather mine con-

aisted of 3 ahafts each of which were 340 to 500 teet deep_ The

main hoisting abaft 1s located near the center of the acreage
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owned and 1s equipped wlth selt-dumping cages. '1'h1s ahatt &1eo

serves as an intake Bhatt ~or Yelltllatlon. The secondshatt 18 .

about 850 teet north 01' the main shatt and Is diYlded into 2

cODipU'tments, one of which 1s used tor return &11",the .,.ntllat-

ins fan being connected to the top otthis ccaputment. The

other 'OODlpartment is used tor lowering and hoisting men and ma-

terial and alao sen-es &s an intake airway tor 'Ventllatlcm.

The third shatt whlch 1s about 8500 teet north of the _In shaft

18 used as an Intake airway tor ventilation and i8 equipped .1th

. a stairwaY tor an en t in emergencies. seTeral men were rescued

from. this opening.

Coal Bed:...
)(ather mine 1s operating in the Pittsburgh coal bed

which at this place has an average ~iCkne.8 of about 7a Illche8

ud has a aUght average cUp to the southw•• t. The coal is

triable •. 01' high volatile content and 1s used principally u

coking and. gas coal.. There are 2 slate partings :3 to 4: 1nches

apart about 3 ~eet tram the bottom. Inmediatel,y over.ly'1ng the

coal bed til.re 1s a bed of shale or dnwslate a toot or more

in thickness, which falls readily when unsupported. In order
I

to hold this drawslate and maintain a fairly good.1'001' coad1-

tion without timb$rlng, about fA toot of top coal 18 lett to

support the drawalate.

A.nalzs1a of Coal:

Twoface eamplea of the coal bed were taken w1th1n
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the explosion zooe. A ccaposl te analys1s 1s as tollowan 14018-

ture 3.2 per cent; Yo1at118 .matter M.15 per cent; f1xed oarbon

55.1 per oent; ash 7.55 per cent. Twotace samples were collected

by G. N. MoLellan on June lQ. 1928. Theae- samples were analyzed

at the Pi tt8b~gh Laboratory of the Bureau of lf11nes. For de'ta1led

analysia reports ~y B. M. Cooper see appendix III. Comparison

1f1th typical a:o.alys1a of coal from the Bveau '8 Experimental Mine;

moisture 1.85 per cent; volatile matter 36.43 per c.eat; fixed car-

'bon ~.66 petr cent; aeh 7.04 per cent, as gl.•en above, shows that

,the coal tram the Mather mine has a slightly lower ratio of vo18-

tile cOmbustible to total combustible matter and is slightly higb.-

er 1n fixed carbon tmd ash. The slight difference incomposi tion

is not 'sufficient to make any appreciable difference in the ex-

plosib111 ty of the coal from. these two m.ines and results of ex-

per1mentaobtalned w1th dust fran Experimental Mine coel may be

applied to Mather mine.

A map of the mine showing the general plan of the 'IfOrk-

lngs w111 be found 1n appendiX I. The mine 1s laid out tor a

large scale mining opera\10n, having ample open1ngs tor ven'tila-

tlQ11, haulage and travel. The mine 1s cut north, south, east
or development

and west by five and six parallel unt~~~~fitntr1e8, w1th tace

main e:atrioe of les8/1mponance in seta of threes and fours.

Butt entries e.re turned ott the face entries in pairs and rooms



turned therefrom on one hundred toot oenter.. The metho" of

extraction 1s b7 what is generaU7 lcnownas Bingle panel tull.

retreat. The method uaed tor the extraction afcod bas a

tendenof to keep the root ill plll.a:r areas 1n a SOWle! :physical

state and the ga..can more easily be kept tree in the extracted

area, 8,8well as pend tUng the lll8Ximumext1"8ct1oa of th6 sea.

Nomechanical loaders or conveyors are used in the mne.. The

root ot the main entries 18 kept clear of 10088 material &Ad

well timbered wher,etop coal 18 don.. In entry .ootions ot the

mine 'fIhere top cu~t_ingmachine has been used very 11ttle timber

18 required to keep the root in aBound state. In sections ot,
the mine where pillars are being extraoted, adequate Umbering

is maintained.

Ventilation and Ge.aes:
'I 'I

Jlather mue 1s ventilated '01 means of 8. 8teEl~ and
"

mas0D.r7 encased reversible. primaril¥ exhaust. tan, whlch. prior

~o the explosion, was rwm1Dg J.35 r.p.l1l •• and was exhaus'Uq 300.000

cubic teet 01' atr a millute asa1nst a 2.6 1aoh water gage. This

fan 1s double inlet. 6 teet by 14 tee" and was built bY'the JeffreY'

Manlltacturlng C~any. The entire mine was divided Ill"" 12 or 14

ventilating d1~t1'1c.t8or spl1 \8t 9 of which proVided ventilation

for the north siele ot the mine where the explosion occurred. Three

main intake' airways WhichONed as haulage roads and trave11J&g

roads were provided for carrying the ventilation into the body or
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the m1nelfhere 1t was dell Tered to the work1Dg8 1n what appeared

to be emple quanti t1es. The -.ia intake airways were tluked OIl

both sides by return airways. The 1ntake and return ainrays

were separated by good substantial stoppings ot masonry and the

return airways were carried OMr the intake airways by means ot

well constructed overcasts of masonry. Brattice cloth W8.S used

extensively to carry air to the working faces and several doors

were in use near the advance workings. As 1s the case 1n the

ventilation of .very mue, these doors and 11ne 'bratticea are

th~ weak pointe in the ventilation of this mine. However. the

percentsge 01' gas in the return. air at any 'POint 1s reported as

being lees than one-half 01' one per cent. The mine 1s rated by

the Penn811Ttmla Department of: Mines as gas.~' and in add! tion

to the mine foreman, 5 assistant mine toremen and 4, flreboases

were _ployed. also several shotfirers and rib bosses. two at

the ass1stant mine foremen and one of the flrebosses beiD8 em-

played on the night shift.

On lune 13. 1926. methane was being liberated at the

rate of 550,486 cubic teet in 24 hours, eee samples 45678 to

812M inclusive 1n the table ot air samples, appendiX IV. In

this same table semplea 45678-0 show that the workings ot 24

butt and the 12 north faces where the explosion orlg1na'ied were

liberat1ng methaD.e at the rate ot about 288.140 cubic teet in

24 hours, or enough ps eTery hour to till a 1375 toot leraatb ot

single entry .ith an explosive mixture of gas and air consi8ting

of 6 per cent or more ot gas •.
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B!ulaIe:
Elec'Uic1ty at a poten'tial ot 250 volU 1s wsed very ex-

tenslvel;y in the operation or the min•• being used tor l1ghting at the
shaft
lbottom and on ma1ut also for haulage by main line trolley "loco-

motives which are contined to main im.i&a:lde Ul"W81s. ~e coal cut-

tlag and pumpingare also done by electric! ty.. Jion-perm18sible

ato1'a88 battery locomotive. and draft aD1mals are used tor gather-
" "

tug coal trGm the tace of the working place. to collect1 ve points

fromWhere1tis taken to the bOttomot the main shaft by 1I8.1n

Une trolley locomotives. The trolley wiri.ng and manner ot at-

taching it to supports is ot adequate torm, having cutout sw1tahes

at intel"'V'als and at all branches where development justifies such

an installation. There are 650mine cars at the mine. sane ot

ateel, others ot wood, both are at the end gate type. ne track

gage i8 44 inches, having 60 pound ralls for main haulage with 40

pound rails tor butt entr1ea and 25 poundrails tor J'OOIU. The

Width of clearance between oars and ribs Is oyer at teet 1n moat

part8 ot the mine, ,,1th shelter hole. at f'1'eqUftnt 1nterval8 eDt

having trolley wire and power lines located on the opposite aide

ot ~ck.

The minerlh;wol.'kl~c. exclusively w1th permiaalble elec-

tr10 cap l8mpse Inaddi tiOD W the eleotrlc cap lamps. each

machine crew 1s provided with a permissl ble magnet1cally locked
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tlame ,aatety l8lllp. The foreman, a8sistant foreman, tirebo ••••

and tace bo88e8 all use pel'm1s8iole magnet! cally locked tlame

safety lamps. Fixed incandescent electric 11ghts are installed

at the bottom or eatta, at pumps, door8, ud the principal

awltches along the haulage roads •.

~nins ~cb1ne£l:

lUning machinery underground is both ot \he permissible

and non-permi"s81ble type. All ooal cutting machines are ot the

cable reaJ, pet'm18.ible type. The 8torage battery 10Cl0la0tiT.s,

while 01' the clos.d tne. were not pe:rm1ss1ble, and did not carry. -------------. __ ._---~.

a permis8ible plate. The electric w1rlngB where it had not been

torn down by the torce of the explosion, was .eU installed.. All

of the power lin88 were in intake air currents .•

kiloBives:

Hercules eLF and one of the Union C01'l!pfUl¥ were the per-

missible explosivea used exclusively; 8ize of cartridge l.t by 8

inch.s, diameter ot hole 2 inch.s; depth of hole 5i to 6 teet.

The miner carries the explosives into the mine, and shotfirers

carry the detonators and explode same with electric ehot-f1rlag

units. Only clay stemming 1s used.

Drain¥!:

The mine is wet in some dip sections, and the pipe line

is arranged so that the water oan 01ther be pl&ped to the surtace

or into the mine pip. water line.. There were 14 pumps, electrio

dr1ven, three of which pumped 200 gallons each per minute to
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outs1de tor' 6 hours per day, a total 01' 216,000 gallons per 48.7.

Dust:-
Large quantities ot coLl. cuttlags from the top outting

machines are found on the r1 bs whi oh have JlUIlS1"OU8 ledges due

to the entries and rooms being wi4er at the top than at the bot-

tom. After the" explosion large quantities ot fine dust .ere

to\U1d in aU ~rt. of the explosion ~a. 'fhe qwmtit1 of dust

was so great as to attraot the attention ot the most casual ob-

"rYer. ilea 01' all clasMs, enpged on 'the recovery work, .•.•re

heard oommentingon the quanti tyo ot dust.

Tabulation and discussion ot dut eamples collected

atter the explosion will be tound in appendix V.

Water 1s piped to all perts of the mine and Is ueed

on the cutter bar ot DdD1ng_chines to aUay dust aa the coal

is being Cliat. There was no detint te plan tor wetting dOWBthe

coal at the worldDg taces or spriDkl1Dg the dust along the :road-

ways.

Rock-Dust:

This mine Is partially rock-dusted. The mine is rock-

dusted on main tace entries, parallel mains and butt entries where

track 1s laid. The aI:rcouraes on main, face 8J1d 'butt entries are

.not cleaned or roek-dusted. A considerable qUfUltl ty of rock-

.dust was used in the Mather mine. It 18 eaid that each w.ek-

end about 400 bags ot limestone dust was dla\l"1buted by a orew

of menwhowere engaged on other work during the .eek. It has
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been estimated ~hat eo to 90 per cent of this quant1ty 01' rook-

duat would be required to rook-dust the ~errl tory opened up in

a we.lets t1me in a mine the size of i\1ather mine.. 'fl1.e mine of-

t1cials say that an effort was made 1;10 advance the rock-duatlng

as the working taces abanced and t~t a .period of about :3weeks

was required to cover the advenoenael1t ot entr1es. This means

that the tace ot an entry wouJ.d not be more than 3 .eeks, or

about 75 teet in advance o~ the rock-dusting.. The "manwho d1s-

tributed the rock.-dWJt repeatedly made the atatsent that rock•.

dust was distr1 buted Iit +••~ rate ot 00,pounds per linear toot

ot entry, however, the writers of this ~port" tailed ~ see uy

part 01' the mine where rock-dust had been distributed in such

quantities" At a numberof placee a4jacent to the explosion

zone the wOlting tace was 150 to 200 feet ~--"iond the rock-dust-

ing.

The ~ne dus10was not sampled regularly before the

explosion. and tht1"e 1s no record of the qWllr~ity of incombus-

tible matter preMn'· No :record was kept ot "thequanti ty of

limestone dust used 19r Of the section of the mine in which it

was distributed.

it. total or 14 rtek-dust barriers, none ot Which were

of t.he types that have been tested, were located in various

parts of the mine. 1'h.esebarri_ consisted ot a large platform

of boBrds placed in the entry abou\ midway between the root and
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floor. Thebarriers .ere supported on til macaU_OWl col.leo-

tl0D. 01' props and sticka and the quantity 01' dust til each bar-

rier H. about 7000 pouada. The position ot the barriers aDd

the me~od 01' supporting them was such that only the moat '1'10-

lent explosioDS might poesl b17 operate them, and then most 0'1

the barrier dust would tall to the floor in an unbroken .s ••

Bowever, one at these barrierswhieh was located at the toot

ot the a1rshatt near the intersection orNo.5 ain and 24 butt

may haTe materIally reduced the Violence Qf the explosion in the

a1r8hatt u an _p~oyee obsened 8II1Oke and dust but no tlame

projecting to a helpt 01' 150 to 200 teet above t.he ahatt land-

ing. A second rock-dust barrier located in one ot the entries

paralleling No. 14 right haulage road .as demolished by the torce

ot the explosion and may have had some influence in 11mting the

length ot flame in. this braneh of ·the explosion.

JUne Oonditions Prior to Explosion:

'1'll8 mine eondl t10ns prior to the explosion were nomal.
practically~t capacity

The mine was worldng :..!i.."Lbut many ot the day men had reached

th~ surfaoe before the explosion ocourred6 'Thenightshitt men

. had just about time enough to reach their working places when

the explosion occurred. The firebosses' report tor the day did

not shOJI any unusual oond1tiona nor unusual aocumulation8 ot

ps, however, this :report did shOlt' that gas had accumulated at

the face or the place where the explosion may haTe originated.

The t1reb088 and brattice men tostified that ventilation had

- 13 -



beeJl extended to the tace by mean.aot 11n brattlc8 ud that there

was no ga8 in the place at ;:,00 A..M.or' !lours 'betore Wle explo-

sion occurred. The teat1JaoDy 0'1 Blenworking 1n close prox1ll1t7
the point

to/where the· explosion probably started, 8tated that ~., lett

this aection about 2 bout's betore the explosion occurred, and

there was no unuaJJ,8l condi tlonG at that .time in the mine.

Previows §xploalot1a:

Previous to thi s time there had beeDno explosions 1n

. th1s mine. The Gates mine _ploa10n Is the I1&arest one that

. had ocQU1Ted to the Mather :mine and it was a gas and dust ex-

plasion ••

property Damage:

The explos1on was one of'moderate Violence. M..any8to1'-

pings, doors, and overcasts were destroyed, howerer, manyof the

stoppings within tho exploa101larea .••re lett lI!11Japa1red. .Man1

t1m'bers&ta were blownout allowing extensive root falls to take

place. A number ot empty mine oara were slightly d8aa&ed aa4 the

co.er plates were blo.a oft all the loecmotl ves wi th1D the area

traversed by the explosion. The first two or three flights of

.tepa at the bottem or the air ahaft •• re torn 1008••

Themine ft8 operating at tull capac!ty twomonth. af-

tel' the explosion ocourre4.

Theaiae map, appendix I, shows the magn1tude of the

atfected area. the probable origin, the location ot dust lU1d
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air _ple., the d11'ection of uploai. toZOM, the e. of tl8ae,

the end ot material toree, the 100atiol1 or t1res lett b7 the
< I
)\..,

explosion, and the approximate location ot two 11Te111ft found

66 and 14" hours aner tlle explosJ.OJl. The map doee Dot OODtatD

the 100ation ot bodies, tor the locations were not all marked ae

the bOd1.. were toUlld.

Appendix II 1s an enlupd sect!cm of the minemap

shOWing point ot origin and roree. radiating :tram"tCt; the

location or storage battery locomotive, the probabl~ caue ot

the explosioD; the. direction ot air current prior to the ex-

plosion; and the looation of bOdies that were tound near the

origin.

J!'01'Oe8:

The dlreetion or major tOl"ces and the path followed

by the explosion, as indicated by 'the deatruction ot doors, step-

pings and oYercaats. deposita or debris, the 4amageto mine

track and BUnecars, is shownon the mine .sap. see &ppen41xI.

Beginning at the point where the explosion originated the patha

ot the several branohes ot the uplo.! On are deeen bed as tel-

low8: The direction ot torces radia.tes t"ran the storage bat-

tery locomotive whieh ftS tound on 12 north ott 24 butt at a

point approor:imately 90 teet tram 'the taoe. The large wooden

Cover p1.atesot this locCllnOt1Teand the vack outby lbe loco-

motive ware blowa outby or towards 24 butt, !he 'bodyof the man

whoworked in \he cut ...through ~5 or 40 teet inby the locClnotlye
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was blown into the 8IlpV car which It 1s pre ••• d had just been

placed by the locQiDOUve,and debris was blown InDY trQltl. the 10-

cQllotlve toward the tace. Inb;, the aat cut-tb.roush on U aorth

the explosion had been very violent and the track was thro1m in

var1fO'\1'S' direotions. ally the last cut-througbs on 13 and 14 north

the end-gates or cara were bent inby or toward the tace. Inone

of the last n81.Jled places the miner was decap1tated and completely

d1sm~bered, the torso being foUtld sane distance tran the other

parts. 'OUtby the last out-throughs in 11, 12, 13 and 14 north

the direction ot the movement of all debris W8S toward 24 butt.

The large wooden eover plates of a battery locomotive found on

13 face 300 teet fran 24 butt were blown towa.rd 24 butt. llJl em:p-

ty car at the tace ot 25 butt otf 14 face was driven toward the

face as was an empty ear at the face of No. :2 room ott 24 butt.

The explosion traveled inby on 24 butt trQll 14 tace but did prac-

tieally no damage. Four loaded car. on 24 butt between 13 north

and 14 north were not disturbed. except that coal was blown ott

the top toward the tace of 24 butt. Between 10 north end 11 no~h

24 l;l1tt1s made up of tour parallel entries, the two entries in

the center are used 8S intakes and the two outside entries 8.8 re-

tUl"J18. 1lhe greatest torce developed 1n this zone was 1n the ex-

treme right and lett hand parallel entries blowing most of the

stopping. toward the haulage road, the entry which had been rock-

dusted, the indication being that the rock-dust in the haulage

road retarded the explosion and permitted 1t to develop more
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ra.pldl.J in the back entries. At 9 taGe (7. a, sa aDl110 BOrth)

the explosion breached north and south as •• 11 as oolltlDuin&

dlreetl1 outby OIl 24 butt. The Draach· ot the a;ploalO11 which

. traveled d11'8ot17 Gutby' on 24 butt was very weak, 11 ot 1381'.op-

pings on 1'.;-118 entry outby '1 tace wore not d8ll1agedand only the

upper halt of one ot the other 'two was blown out.

The branch ot the explosion traveling north in " 8,

9 and 10 tace oft 24 butt was violent. stopplngs were blown

out. w1\h considerable toree, doors and overcasts ore demol1shed,

emptyJB1ne cars were necked: and slightly damaged and timber sets

were knocked doml causing extensive root tells.. This branch of

the explosion extended to and into the upper end ot 29 butt tor

a distance ot about 450 teet. Avidenee of the force of th1s

branch ot the explosion wu found in 30 butt where the camraa

stoppings in the. la8t three or tour cut-thr~8 were torn loose

at the caners.

The most extensive and most violent branch of the ex-

plosion passed trom 24 butttl1rough at slagle entry' (9 n-01''th)

into the section of the mine between 24 butt and e butt. It 1.
believed. that a properly designed rock-dustbarrie1" placed 1n

the single entry retened to above Would, in aU probab111 ty J

have atopp8iith18 branch of the explosion, but as 1t was this

branch or the explosion spread .••• t to 17 tace ott 15 butt and

east to a point 1000 teet beyond the set of face entries on the

east aIde of t.he mains, making tl total distance or approximately
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eooo teet from the .'reme euten to the .'tree ••swrn 11a1ta

of the explosion. The ex~ •• atera 11m1t ot the explosIon •••

on 22 butt ott 4 taoe rIp' where the explosion died out, po•• Ib17
at 'least to a slight extent?

due to a combination ot aoud1tiona iJloludlng/~.s.lon ot all',,-----------.~ (

in advance ot the explosion 1n the dead end, reliet of pressure ~)

behind tbe explosion at the air shatt and the presence ot rook-
. as well as othe;-factors.

dust on the haulage roads,' On1, 2, 3 and 4 tace right the torce

of the explosion extended north ot 22 butt, a distance ot about

500toet to between 23 butt and 24 butt, or w1thin about 1000 teet

of the face. On tb1s same set of face entries the extension south

ot 22 butt was about 1500 teet or to a point between 17 butt and

IS butt. On 2 face right just outby 20 butt, a mining machine

was slightly damaged, stoppings along this set of tace entries

were blown out w1th considerable force and timbers were blown ou;t

causing ct,nslYe root talls. In 17, 18, 19, 20 and 21 butts be-

tween the right taces and the maiDS the explosion was rather v10-

lent, mine cars were damaged and s'toppings and doors were blown

out wi th much torce. There was no eTidence ot torce 01' tlame in

1, 2, 3 and 4 right tace outby 17 butt, except that the explosion

t:ravele~ into 14 butt right off the .mai9 tor a distance of 600

or 70Q teet where the tops were blown out ot bo overcasts. In

the be.c~ entry neal" these overcasts 8. platform loaded wIth rock-

dust to serte as a rock-dust barrier was demolished and may have

taken sQlUe part in 11mit1ng the extension of flame in this entry.

Another similar plattom nearby was not disturbed.
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In the maiD8 the tops .ere blowa out ot two OYeroa.t.

at ~ butt. From thi8 point Inby to 27 but't .toppings, doors aa4

0"81'OU1o•• ere blowa out and some of the aine cars nre 4ama&ed.

Most or the stopplDg8 .ere blown toward the haulage road, 1nd!-
I

eating that the explosion was m08t Tlolent 1n the baok entr1 •••

At the entrance to 11, 12, 13 and 15 butts ott the mains deposl t8

ot debr1s shOwedthat the explosion started into ~e •• placea.

In -15 butt trom a point about 300 teet inby the main facos to a

point about 600 feet outb,. 9 north tace, a distance ot eoo teet,

there was but it ttl. ertdence 10hat an explosion had occurred.

The ribs in this zone were still coated with limestone dust •.

The explosion traveled from 9 north face through 23, 22, 21, 20

and 19 butts into the mains. Outby 22 butt a study of the d1rec-

tion of torces shOYled that the explosion traveled outby, and 1nby

22 butt the explosion traYeled Inb1 tow~ and beyond the air

s~t to 27 butt a. ate:ted above.. The mine officials state that

large shelTea or plattoI'm. at the bottom of this air shatt were

loaded w1th rock-dust to sene as barriers. There was no ev1-

dence or such barriers at the Bhatt after the explosion and 1t

1s supposed that they were blown out and may have l1Di1ted the

extensIon 01' tlame in the shatt. However, an employee (r-lb boas)

eaw large olouds 01' dust and IIIIIOke, but no tlam.e, torced tl"Qll

the top 01' the a1~ shatt, which 1s 350 teet deep, to a height 01'

more then 150 teet. 'fhora was no damage in the ahatt and only

one or two tlights ot steps at the Bhatt bottom were disturbed ••
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Aa atated aboYe the south bnDoh of the .xploelOll aleo

ex'-.ded lnw the workings ••• t of 9 IlOrth, the _8at81'1&08t l1a1 ta

ot toroe being 15 north tace. Nearly all the menworking 1n the

rGOJUwe,st of 18 north face were overcome ~ afterd8llp. It was

1n this section that six men atteJnpted to build alNlrrioade at the

tace of a room and the bodies ot tour menwere found in a position

,which indicated that th:ey may have been dlacuaaiDg their predica-

ment when they were oTertaken by the afterdamp. The explos1on

traTeled ~_by on 7, a, 9 and 10 taces south of 15 bUtt to No. 9

butt and on,U, 12, 13 and 14 faces to No. 11 butt, the explo-

sion in theBe last named plaoes was not violent. .II1enworking at

the bottom ot the hoisting Bhatt and at the bottom of the supply

shatt telt the conoussion but none at them were seriously in-

jured.

Evidence of Heat or 'la.!:

The extreme l1mi t. of heat or flame ae indicated b:r

the presence of coked dust, burned bodies, timbers oharred or

other eJ'1denoe are MOwn'by proper symbols on the mine map, ap-

pendb: I.

Bodies found on Bo. 5 main taoe haulage road at 6 butt

were not burned but there were a few small deposi ta otookecl

dust on both :the inby and outbl aides of' timbers at 9 butt, in-

dicating that tlame died out at or near _his point. In this

zone the ontries are dry and but ve'r1' little sand 1s used on the

haulage roads, the grade being in favor of loaded tr1pSe The
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flsme1n this branch of' the expl08ioll.

'!'here were, depoe! ts of coked Aust on prope tmd 011 ~.

nba all the way &J.ongthe gob 11.e in 17, 18 and 19 butt8 otf

No. 2 tace right. In 20, 21 and 22 bUtts oft No. 2 faee right

the exploslQntraveled tram No. 5 JIl!l81n taoe toward 2 right tace

deposl ting coked dust on exposurea facing away from 5 main face.

The 11m!t8 ~t' flame on 2 faoe right are between l? and 18 butt

on theoutby end and beween E3,and 24 butt on the tab,. end. The

limit in 22 butt was at' a point abollt 1000 feet inby 2 face right.

S8t:q)les 01" dust were not' taken in this aection ot the mine.

There W8S no evidence of flame or heat inby 25 butt on

No. 5 main face. At 25 butt there were deposi 108 of coked dust

on inby exposures on the ribs. In a zone extending !'rOm 25 butt

along 5 main face and up 29 butt to No. 12 room there was no evi-

dence of heat or flame; the ribs were 810111 coated w1th rock-dust.

In the rooms at the Inby end of 29 butt off 5 main face and at ,

the tace of ?, 8, g and 10 taoe entries there were very beavy de-

posi t8 of coked dust; also the coal was coked in place. The flame

traveled into 29 butt fran 7 tace tor a dlstanco of about 300 teet

toward 5 main faco. The road dust (sample A-42'107) in 29 butt was

high 1n incombustible matter and Jnayhave prevented propagation of

flame in this direction. Particle8 of coke in the (lust sample

also 1ndleated that tleme extended beyond this po1nt.

Flame extended inby on 15, 18 and 19 butt to 17 north

- 22 -



tace but there .•as no flame in the rooms on the .••• t aide of· 18

north tace. It was in this seetion of the mne that bodies .ere

found in groups and there was eVidence that some 01' the men had

attempted to build a barrioade. i..lthough the dust a.plea 001-

lected 1n this section were low in total incombustible the mois-

~ure content was about 10 per ceJlt and may have been sufficient

to prevent formation 01' a Buitable dust cloud tor propagation of

flame, 1t this condition existed prior to the explosion •.

Flame on 11, 12, 13 and 14 faceaouth off 15 butt trav-

eled a distance of about 000 teet to e. point beyond 12 butt.

There appeared to be large quantities of dust in this secUoD.

and 1t 1e probable that the stopping of this branch of the ex-
at least partly

ploaion was due fto relief or pressure in the worked out area and
J

at the air shatt 1nb1 this point. ?

As Ind1catedon the mme map, appendix I, there was

BO eT1denee ot 1'18lle or heat 1n 15 butt lett ott 5 main face tor

a distance ot about 1000 feet. f.f.'h1s seotion ext.nded from a

point about 150 teet inby 5 main face to a point about 450 feet

outby 9 tace. Since the flan~ of the explosion extended. to 9

butt on both 5 main taoe and 9 Borth tace or about 1500 feet

outby thIs section it is difticult to understand why flame d1d

not extend into thisseetlon also.

A total 01' about 12 small fires were found in the panel

bounded on the north by 24 butt, on the east. by 6 main taoe, all.

the south by l? butt and on the wes.t by 7 north tace. Three of

these small tires were found in 23 butt, 4 in £2 butt, 4 in 21
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butt, 1 in 6 tace betw_. so butt 8Jld21 batt end 1 at the ftra-t

cut-through between 10. 5 .ud No. t).: roou ott 20 butt. With the

exception of the location la8t Darned the•• were all Y81:7 ~1l

tires ad appeared to be depoetta of' ~D8ported incand_Ment dust;

Done of theae were ditficult to locate or extinguish. The•• tirea

oaused considerable apprehension tor a time and dela1ed recovery

workwhile they were being ext1n.gu1shed od other aectlolUJ.ere

inspected tor fire. The 1"11"8 in No. 6 roomott 20 butt was the

largest and gave ott _oke in large quantities making1t diffi-

cult to locate. Onceit was located. the efforts of' the entire

torce of menin the mine at the time were concentrated on the

bueinesa or extingu1ahing it. Rock-dust was use4 extensively ia

oontrolling this tire. The details ot extinguishing the f1re

are gl.ven in appendiXVI.

§.!!!mlea:

'!'Wo face Bomplesof ooal were taken wi'thin the explo-

alon area and are discussed under e.nW.ye1s of' ooal. see analysis

report. appendix III.

Eighteen 8.1r sampleswere taken and are 41sc\l8Sed in

appendix IV. Analysis reports are. attached to this fP pendix.

A total ot 75 road and rib dust sampleswere taken

8ubsequent to tho explosion to dewrmine whether therf!) were

lar~ quantities ot incombustible matter p:.eent. A tabulaUon

and d1scuaa1onof 'iheae dust sample. will be found 1n ",pend1x

V, also analysis reports.
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u.d ad.qua~ qwm'tl ty ot air at the W01")dD.8 ta088. '1'1le•• coat

18 that ettecttYe 1'OOk-Qu8tlas ou aot •• 40ae w"ithout repla.r

and s,yateuat1c 88JJlP1,lagand _,."18101'1; also, that 1t 18 not

sufficient to extend the rook-dustl.ag at irregular periods .1 th

reference to the ad'rancement of the worldng face8. It 18 the

OP1D1o~ ot the BuNaU'8 bl1'e.tigato1"s t.hat rook-dust1J1g, to be

effeotive, shOuld also be extended to include all entries par-

alleUng the hau.lage roads. The tact 'that 8. major1 ty of the

s·wppings between haulage roads and pe.rallel entries were blown

into the ro<;k-dusted haulage roads strengthens this opinion.

Recl)IlIDlenda\1o1;l.l!:

Investigations ot' mine disasters U'e made by engineers

ot the U. S. Bureau of 141neaw1th the: hope of Heuring informa;"

tiOD whioh lB81 aid in l'revenUng the recurrence ot similar dis-

asters. The ofticial. in charge of •• ther miDe are duly commended

for their eftorts to reduce to the minimumthe hazards or coal
Ja1tUl18 by the adoption of such moden practice8 as the use ot

permissible explosives tired electrically and by author1zed sho1i

firers, electrIc cap lamps tor lighting and ~1'!Il18s1ble ~ype min-
~~

ins machines tor cutting coal. Bcmn'er, these add! t:1onal safe

practiceiS are offered as recQlllnendations 11'1th the hope 'that ~hey

mlqud In preventIng a s1m1lar disaster in the future.

1. Itts reo<ll1'l1ended that 8pe01al atten~lon be giTen to

the maintenance ot an uninterrupted flow ot air at all wor1d.D8

faces, especially places where inflammable gas 1s likely to be
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libera.d. This air 8hould be tfte trompo18OJ10U8sa- aDd"by

analysi. oontain not IIlOre thall 1/1 of 1 per oent ot 1ntl_ble

gas 1'1or les. than 20 per cent 01' oxygen.

2. It 1B J'8cCIIllnendedthat t••porary ewpplap or doors

'built of brattlce cloth or woodbe d1speasedwith and that onl7

permanent substantial a'topplngs and doors be uHd 1n directing

the flow of alr ourrents.

"5. It is reoODl'dndedthat the vent11ation otthe mne be

80 designed that overcaets of mtl80n!'7 1f111 be used lutead ot
" "

doors, "but where doors are necessary they should be so arranged

that tlie opening of any door will not interfere w1th the nomal

flow of air at the working faces. Provisions should also be

madefor promptly taking cal'8 of the ventilation in case of dam-

age to any door.

4. It is reO(mlm8n4edthat rock-duet 'be distributed in

every part 01' the mine, whether damp or d17, in aoeordanoewlth

spec!tloat1 ons siven InBureau ot Mines serial 2606 and reocm-

mendedby the AmericanEngineering Standards CCIIIlli ttee "ReCQIIl-

Jl8nded.AmerioanPractice tor Bock-DustingCoal. Ja1n •• ", qu.oted

1n BIlreau ot Mines" In1'oma1;10n Circular 6030. Copies of bOth

the serial and the circular maY'be obtained by request from the

Director ot theBu:1'eau of Mine.. Propagation of an explos1cm

by coal dust can not occur it the mille Is properly rock-dusted.

5. It is recQIBl!1ended that rock-dust barriers 01' a re-

liable and dependable type and substantial cons"tructlon be In-"

stalled supplementary to generalized rock-dust1ng. only such
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and found effective
type or barrters that have HeD tested/should be used in 8D7

case.

6. It is recOJ!llllll8l1dedthat water be uaed 1n suffici •• t

quanti tiea in all worldug places to keep the ribs. free fl'<D

machine cuttings and tb.e..~ the coal be thoroughly wetted be1"ore

loading •. Blnce water 1s piped to the face of all working places

tor use on the outter bar of coal cutting machines, thla recem-

.mendation may be adopted readi1,y.

7. It 1'8 recClIlInl8n4e4 that the .~pty mine cars be sprinkled

w1 th water before they' arennt into the mine as an aid to PJ'8-

venting the accumulation of ooal dust.

8. It 1s reoommendedthat all mine oars be kept in dust-

tight eond1tion and that topping be lim! ted in order. to provent

apill8g$ of coal along the haulage roads •.

9. It 1s reoommended that only por.m1s81ble type electric

mining machines, storege battery locomotives and other peDB1e-

sible electrice.l equiJlUent be permitted 1nby the laetpermanent

or substantial fireproof stopping, or past open rooms or en1irles

whiob wi thin a distanoe or 300 teet bave faces or workings giv-

ing off methane. Whentrolley or non-penni.sible &torage 'battery

looomotives are employed, they should be used only in <atr."~olutely

10. It 1s recQIm1endedthat all permissible electric81
with prompt efficient repairs

maohinery shall receive trequent systemat.ic inspeetioJ:y'to laeure

1ts maintenance in a permissible condition at all times.
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.11. It 18 ~ed tba\ pow.r 11•• 8 .ahall an be placed.

in 1'8turn alrcour.....Xunde4 1teYOJldbl'8&kthrwall8 cloeed .1 th

pemaaeat .toppings or plae.ed 11'1aD7. po&l tiOll where iDtlammable

gaa 18 mely to be 81'100Ull.Hel.

12. It is 1'8COIfJmendedthat 8upe1'Tlalon be lncreased ~n

t:r."eq,l1e1'1cyand lnwnst \7 during worJdughours. and •• peelal17

during. the period. whea woliaHnare changing shift ••
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