DEPAIMRNT OF COMMELCE
BULEAY OF MIRSS

FINAL REPCORT OF EXPLOSION, KEYSTOME Koo 2 MINS,
EEYSTONG (AL AHD COXE COay RETDTORE,
BeDOYELL COURTY, WEST. VIRGINIA,

APRIL 2, 1928,

Ce Po Howell, Explosives BEnginecr, and
Josee Redyard, Foreman lMiner Car 7.


bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody


IEDEX

b 'A% g kTt 3 L= AP e T Y L st T TR LY
BTy 3 T PO T T P IY PR PRI Y R T SR YU Y P TY Y ¥
ﬁm@x@yﬁ&ﬂoniuaugcaai«-outﬂccai»a.r:oa.n§i¢onoaca&&.rnn.;¢utcu-c.
GﬁﬂﬂiﬂEBttiincnoatatpauctba;0u¢0Qo¢oaiontioht¢ucwi|-adttonatfntb
0Ol BRBesessscsasrsnnssenss 60 nsonsstssstesssessescinissssshentns

ﬁinﬁng (k3 o1 1 ¢ A S T L L L T YT T YT 2]

Tontilontion ond o 08es e st cesspnescasinsivsrsssesa s sioibnasneds

Pable 1. Analysoe of MING nlPecesvoccovnssssrncanssanconves
ﬁ&&l&ﬁﬁdq.¢dc.touciatoa&nu»#ai)ﬂhc;Qunan.ant&;gc»ﬁ.a;.uin.ito«tﬁ
Li@htinﬁae-nt»ao(cca-&vttaogntoqcets;ac&ticiq.qnQabcqoaitoﬁincaa
¥achinery Undergrouliflessvevsesnscrcscesnsssnsvsnrsstessssnsssnse
§X$1§$i?éﬁoqf¢usyonuaoﬁtot.a;cn.q;aot’aooootootnuoﬁntﬁgoatuacooc

ﬁs&‘!i&'i.’l#"'*.‘vﬂﬁﬁﬁC‘O!0..‘0'.t&..‘.i&‘_‘..."“"‘!‘.'.

surface i3 1o i ) g L L ST TR YT TR L Y 3
B Y T T S L L L T T R Y Y I YRR Y
511 2 T L Ty

Pable B¢ Bocord of upt oamDliBecsesssssssnsercsonnvensrnes
GO Ul e s e s aa v s E N A NP AR SRS RO EOUNOANSRS N AAAIETEENBIOIRARNDS
Salient conditione bmsediately oprior 10 explopionscassesaceserns
Provions BRDIOB IO e s et e vsos0serssassNsssssrnsneanssntestssusss
PLODAXtY GalB e s s s u ot et s vaarauns e -0 ee s tasestesssnisatcssstsnaise

Tetails of fovestign:lon {fue wap in Avpondix)eescescoosssscnres

=< ~3 -3 -3 -3 -2 g? i Lt 0 a4 bav » | ég

o
[~ [ =)

1la
11
11
12
12
13


bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody


I¥DEX {contd ).

State Ingnootors’ ConCluBionSesnesosascassavssnsnuvetsesnnaney

Ewmary of Eviden00eccccanossssrincnsrssunnavsaccssrssstosnsses

PRODALLE GBUSGesestnrerusearrnsacossessninOsshtsssIETORIISIOIR
Resom anintiontsescvrncosesvssaressossussncssnscosnisersscsven
Ackrowl ed@nentBesssnasssasnrssrsccssesarnsorasissasesesvnnsess
Ly T T T P,

Map of nortion of Weystone ¥o. ® mine and deteils

tas snalvein renorde

Vesoription of mine Yo accompany dusi enslysie revoris

Duet snslyeic renoris

16
15
16
16
el


bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody


FIBAL BEPORT OF SXPLORION, HSYOTOED KOs 2 BIEs,
LR ORE O0AL AND QOUHE C0. HEYSTORR
MeDOYEIY COUNTY, WEST VIRQINIA,

. APRIL 8, 1988,
By
£. P, Howell, Swplosives Mgincer, and
Jesse hedyerd, Foreman Miner Car 7,

INTROTUCTION,

A gae end dust explosion occurred in the Yeywtone Ho.
2 mine of the Teycione Cosl ami Coke Commany, Yeyrtone, MeDowell
County, vert Virginis, about 10330 a.m, Jorday, April 2, 19%
during the doy shift. There were 120 man in the mine ot the
time of the explosion and an additional 100 men in the »djecent
comnected Yereione mine Bo. 1. Thero were 8 fatalitioe and none
injared. The ma af the nen killod are given in the appondix,.
All others escaned.

The probable csuse of the explosion wee the ignition
by a carbide lemp of a body of gus, ssid goe mﬁw’f baon Forced
down off the god, againpt %hé air current by & major fall or cave
of rocke 7The explosion wae locaiised yet it waé p@n&g&teﬁ %o
somé oxtent by coml duet. No vock dustling lmd been done in the
mina. It was stated that all working places and all entries
outby these pluoes, if used for hsulage or traveling, were watered
wookly.

The writers arrived st Teyctonme on April Pth to investi-

gnte the explosion., They attonded the coronerts inguesty wore
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wnderground threa dasye and procured gap, dust ard expliosives
taap}aa«
LOCATION,

Keystone lo. 2 mine iz 1 1/? miles northeast of Keystone,
EecDowall County, ¥e Vae, in the Pocahontas Coal Fileld, Horth Fork
Pownship, Zlkhorn ¥irimy Distriect. The tipple is about 1 1/2
miles from $he mine haunlsge opeoning at Yeyeione on the Norfelk
and Feetern Railway.

The main office of the Yeyrtone Coanl and Coke Company
was in the Union Trust Muilding, Cincimnnti, Ohio, with ?, Z.
Houston, praesident, K. H. Frankiin, goneral mamager and purchasing
agent, John K. Lewis, mining engineer.

It was currenily reporied thet the mine had been soguir-
od the day of the exvlosion by the Xoppers Coal Company of Pltts-
burghs 8.

BPLOYEES,
| Kormally Xeystone mine No. £ employed 180 men of whom
120 worked underground.

The daily production averaged about 1,000 tons,
OPENIHGE, |

This ming hed four surface openinge, all air .m-
takes, three being drift end one s 280 foot shaft opening. The
return sir passed through sertain entries of mine Hoe 1 to the
extmmst fan, which wae also the exhaust fan for miné No. 2.
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COAL BED.

The Pocahontas Ho. 3 coel bod is being mined, It i»
a low-volstile, frisble bituninous coal, The bed averages B
feot thiek and is level,s Thare iz & bone parting in the middle
of the sesm averssing & inches thick. In the explosion sedtion
& 14 ineh 'rider of coal occurs 9 %o 18 feet above the bed. This
‘ridor'Joins the conl bed & short distance inby the haulege open-
ing so here at the outorop the cosl aversges & fest, £ inches
thick.

The immediate roof ie drew slate which usually reguires
sonsiderable timbering in entries and rooms., Above the coal ‘rider '’
ie some PO feet of blue slate or sandstone,

The $meedinte bottom is slate which'stands up'well.
KINING FETHOD.

Coal s mined by the room and pillsy method. About 26
por cent of the cozl is mined on the advance. The four main
antries in the vicinity of the explosion ars driven in paire on
60 foot eﬁntera with & 78-foot pillar betwm vaire of entries.
Those four main entries are protected by barrier pillars of about
225 foet. Rooms 18 feet wide on 60 foot centers are driven 276
t0 300 faot desp from crossamtries 14 foet wide on 60 foot centers.
The cross entrier axtend some 600 feat Lfrom the ﬁnrrisr sntry -
designnted D entry ~ to the butt-off along the property line.

A ﬁry iarge percentuge - say ¥0 per cent « of the coal
is won on the rotreat., The braeskline ies 48° off both the yooms

- 3 -
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apd sutries. Hooms are driven from entry to entry and both rooms
and oross entries sre finished Just nrior t6 their need for use
ar haulpgeways,. ‘

The pillars are worked by the "pocket and wing® sysiem,
4he 14 foot wide "nockets™ ar. worked towsrd the gob and are
paraliel 4o either the roome or croes entries, The 6-foot “winge"
are worked toward the gzob from ths “pocket” side.

AMvanced mining ie with machines., On the retreat the
"pockots™ are undercut, but the "wings" are elther undercut by
hand or slabbed.

1t wap stoted 98 per cent of the coal is extracted and
that no coal has been lost DY BQUEBESS.

No coal iz losded with mechanical loaders or conveyors.

Conpidarable bimber {s required. In the 1l4=foot wide
entriee and pockets, two rows of posis spaced 8 feet sre used,
Pwo or three rows of poets are used in the roome,.

VENTILATION AND BARES.

The mine was ventilated hy a Capell reversible exhaupt
fan and by four splits. The fan was 18 by 8 feet direct conmested
%o & BBO volt DeCo 180 hormepower Vestinghouse motor of 142 PePulia
The section in which the explosion occurred was ventilated by the
richt "pimnscle™ split. This air entered et the "pimmscle” inteke,
paened through one or ancther of the main entries for some 4500
fint to & booeter fan located in & orosscut hetween 3 main and 4

main entriee. This fan war & by § feat and wes belt driven by an
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‘opon type 25 horsepower Vestinghouse motor operating on S50 volts
airect current. It woe opernted contimounsly. At the cutlet of
this fan the air wae split inte a right axsi loft “plnnugle”™ split,
The right split moved slong 4th mains to a oross over, from hore
to D ontry and ventilated workisg faces of D entry, 87 cross entry
%o 35 eross eniry, nassed down both of the 34 crose eniriee to the
butt-off, to the fsce of the tt-off emiries, along the utt-off
baek entry Yo the gob line, along the gob line to 29 crose entry to
S mains. A door Just outby 34 cross entry and minor splite Juet
inby the butteoff and gob line permitted some xir to ventilate the
b entry haulageway and the werking places off 32 and 31 eross
gutries.

The axhenst fan hed & capssity of 120,000 cubic feet per
mivute {118,020 cuble feet on April 12, 1928). On March 27, 1926
he right “pinmacie™ split wae deiivering 1&.6&'3{3 and the left
"simnmele™ eplit 16,500 cublc fedt per mimute,

After the explosion n re-arrangement of stonpings and
doers directed more of the air which passed through the bdooster
fan intc the seetion pmvgmcly vontilated by the right "pinnacle"
eplit. On Anril 11, 1928 this split carried 20,400 cubic feet per
mimite. The return from the gob seotion carried 14,700 oubic
foet of eir as memsured on April 10, 1928 en 29 cross entry 50 feut
inby 4 main. This represents a lose of sbout 28 per cent of the
air entering the w#plil snd indicutes the need for tighter etoppings,
and double doors along D entrys The main return earried 0.23 per

o b -
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eent mothane or a itotal of 390,870 cubic feet of methsne per 24
hours.
The pplilt ¢arried the fellewing paercentages and quanti-
tlog of methane al the indleated locations:
Hethans, cublc

location Hethane feet ver 24
Dgrearitace, houre.

At cutlet of hooster fan 0.07 20, 560

In butt~off at gob line 1B 28,940

In 28 crosacut entry o3 48,630

The mine was rated an gussy, i% ge:';amtod miesiva 88
and twe fire bosses were employed.

The smmlyseg of the four sspples of ming sir sre given
in Tabls 1. 7The gas asnalyeee reports are given in the sppondix.
RAULACGE,

The track gouge ie 44 iaches. The ¥ails are &0 pounds
on main line healsoge and 25 or 30 pounde on entries and other
haulaze, The slearance aversges 18 inchee, The thras ton care
ar® of the end gate type, smteel with wooden bottoms,

¥.in line haulsge was on intake alyr using 550 volism,
direct eurrent. For gethering haulsge was dy five Wertinghouse
and one Jeffray trolley locomotives of the non~permismible open
type and by three Ironton nmome~permissible storsge battery locomo
tives. Mules were slro used for guthering purposas, The thres
elactric locomotives used for main line haulege were of 130 howso-

power Vestinghouse spun tryne,
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LIcHTING.

There were no fized 1izhts. ‘Sotors"carried oil torches
or are lamps. Open flame carbide lermps were in generé-l YE9.
Foromen, £iro bosses and the safety inspector earried nonmpermiseidble
flame saloty lamps for imwetion PUrDOBES .

BACHINEKY UNDERGROUKD.

Beeide the nonwpermissible electrical loesmotivee mention-
ed under Keulspg, there wareused two Jeffrey sro~wall Mereutting
machinew, pormissible type; three Westinghouse nor=permiesible alec~
tric pumns; and a &~foot booster fan belted to a 25 horsepower
%%aa-tinghmea nonenernicsivle motor.

The current used for all these motors wap 580 volis
direot current.

The power lines entered the mipe through the 280 fsbt
shaft %o D entry and £F erces entry., Maln haulage wae on intake
air. BSome of the cable reel gathering motore operated on retum
air from the section lnvoived 1;1 this explbgian-.

The itrolley linee were not guarded sl Cropsovers.

BXPLOT IVES.
(a) Use.

The permissible explosives Black Dismond Nos 15 and
Monobal Yo. 9 L.¥. each in 1 1/4 by 8 ineh cartridges and B ¥
black blapiing powder were used in mining the coal. The pernipg-
gibles wers fired with 8-foot iron wire NHo. 6 electrie detonators;

the black blasting powder was fired with squibs, Miners fire
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ehots ad any time during the shift.

40 per cent ewonis dynsmite « 1 1/4 by & inches - le
weed by the rock geng for both inside s onteide work end ie
fired with fio. & dekonstors and Crescent brand Iuse,

The legs of the slectric detonators are not @lagtri-
| oally short-circuited. |

The blask blssting powder ir used in pillar work. For
{inetance the miner  werking in e "pocket® aff Looem 3 off 31 coroes
‘&nﬁry wag using ’eaiéek blasting nowders

fhe permiseible exploeives are used by miners in 1 )z
inch dismeter by b 1/2 fect deap holes in facee which are under-
out & feet. Three holes ar: uped in 18-feet wide rooms and two
or thres holee in 14 feet wide entries. The holes bottom two to
three inches below the slate and an average of two certridges {0s89
40 9,70 pounde} per hole was used.

Clay wag usped for stemming.

Current for firing wap from Willard dry cell _bﬁtteiies '
with veeossed temminale. |

¥ield samples of Black Dianond Nos. 1B and of Wonobel

expLOS(Ve S
Hoe 9 LeFe were nrocured from tha cormeny . maghaxine near Foystong,
We Vae} were submitted 4o a limited number of the safety teatl
which theme brands passed when sulmitted by the manufasturers
to detemmine sheir pernmissibility eni each passedswithin the

tolersnces, 811 the tests made upon them.
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. Kendrick, & miner who used bleck blaetiﬁg powder
testified thut somotimes after n shot the gae lights if he
does not 'fan“sghot or brush out the gus.

{b) Surface storsge.

1. The distribuding megagine vae located about LEO
feet down Burike Hollow from the mine entrance and was betwoan
160 ax@ 250 feet from three inhabited dwellings, one & ‘baaz'ding
houss. It had 18 inch walls of sandetone and a 6-inch reinforeed
eoncrete roof. .It contalned- |

1580 pounds of black blasting powder,

100 pounds of pellet ﬁowﬁer,‘

400 vowide of 40 per cent mmonie dynamite,

450 pounds of Black Dismond No. 15 {permissiblel),

280 pourds of Monobel No. 9, LeFe (permissidlel,

19280 Ho. € electric detorniors,

1650 YNo. 6 detonators,

2000 foet of fuse,

4 fow small Tibre or wood hish aexploeive carrying boxes,

A fow metel jacke or boxes for explosives and

one 18-inch steel hant crowbar.

The :ﬁagasine wse clean and good housekespinz prevailed,
Minore and other employees sre pemitted to take ‘bexaé angd omply |
powder kegs home.

Explocives are delivered weekly from the storsge magssine,
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2. The storaze magazine was located about one mile
down Burke Hollow from the mine entrance and was situated Irom
dwalling housas ap follows:

150 feet from one house
250 foet from six houses
B00 feet from fourteen housew., It wae eimilar in
construction to the distributing wagagine. It contained:
1260 pounds of 40 per cent wwmonia dynamite,
1660 pounde Honovel No. 9§ L.F, tpc;mzsame},
$000 pounds 3 F black blasting powder and

- 31800 ¥o. 6 eleciric detonators.

"he black blasbing povder was purchased in esrioad
lots about twice s yoary the permmlssible explorive was purchased
in two ton lote aboul every itwo monthe} the gloctric detonstors
wore purchased in lote of 10,000 sbout every two months.

The magasine was clean and good housekewping prevelled.
DHAINAGE. |

The mine ie naturaily dry excent in dip workinge,
such as “"swage®., Three electrically driven pumpe were in uee.
ST,

Bt very elight quantities of aéal dust were fourd
on ribs, reef or timbers. It was therefore not fesmible to ﬁra-
sure such smaples. Much fino dusti was found on the floor in
eortain places mch a8 in 3% ard 34 crose entries and especially
on the butt-off (ssmple 197), Much coarser coal and coal dust
wop found along the haulagewnys {Aw49, 151, I766 snd He979).
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Cross entrias 30, 51, 32, 35, 36, 37 and 38 and thelr
working places, D entry, 37 and 32 gide tracks and the main entries
ware generslly {ntermittently watered and were found to be generslly
mojet to wet with occasional pools of water, The most recent
watoring in these ewtién& wae on March 29, 1928. Tho plan was
to water mny given place an overa;e of on¢e & week with hose snd
epray nossle from a S-inch water line under & head of sbout 200
feot., The water wmnk was located near the collar of the shaft,
the Z-inch line neesing éow# the ehaft.

The four samples of road duets averaged 22.% per cent
ash varying from 11.4 to 26.4 per cent. The fine dust collccted
from the flat slste falls in the buti-off (semple 197) contsined
9.1 per cont moleture and £1.9 per cent sghe 63,7 per cant of
$hip 20 mesh cust passed thyough 200 meshe

The record of the roed, settled cust, ani coke samples
taken 18 given in Table 2 and by detailed cheete in the appendix.

Po prevent the propegmtion of sn explosion the dust of
this mine aMla contsin not less than 50 per cent of incomiuetivle
rotkmOust .

ROCK-IUET.

The mine had not been rock«Susteds It ie mow planned
40 rockedust the mine, two high grwémﬂ rociedusting machinos
having boen ordered.

SALIENT COMDITIONS IMMEDIATELY PRIOR 7O EXPLOSIOH.

‘The mine had been idle for the three daye March 30,

81 and Anril 1, and ag no watering wee done on those days the mine

ull-
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was undoubtedly dryer than umale. The mino wes working on April
2: the day of the axploeion,

The main fen end the booster fan wore both overating,.

The fire bose had found no gas in the miné the morning
of the explosion and had it po moted in the fire bosros book. He
tontified that he hsd tosted on the gob nesr the origin of the
éxplogion that murning.

& goe ?@e&@r wae under observstion an D sentry between
33 and 34 erovs entriss the mornipg of the explosion, the enfety
insnector, Fred Platser, being here at the time of the explosion,
Hins Foramon Dillon hsed tected at thie gas foeder about 10 mirmtbes
hefore the mlwia# tat could not find any gos. The sritere
tosted hore for goe anl could not detact any with & flame enfety
lampe
PREVICUR ERPLOFIONE, ‘

Ne explosione had cocurred nroviously in Xeystone Ro. .
2 mine.

In the adjacent Koyrione No. 1 mine 1t waw etstod that
about 1906 & foraman carrying a %torch walked into gas in an old
entry the resulding explosion causing, eay 7 fatalities., Additione
sl information regarding this explosion was not evailable.
PROPIRTY DAMAGE.

The prineipal property damnge was the blewing out of
some 76 board stonvings, ¥ doers ané gereral roof falls. The
property Gsmege was ectimated at §10,000, Opuratione were to be

- 12 -
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resumed in thie section as soon as safaty lemne WeVzinsislled
say about April £3, 1988, |
DEPALLE OF INVESCIOATION {See map in Avpondix).

Thers m‘ wracticslly no eﬂé@t@w of force noar the
nssigred origin of the oxplomion; the bodies or slothing of the
five mon {No« 1 to 5) shovod no eviderce of forces cars end loco-
motive: were not moved; carbide lamoe were on the locomoiive; a
joore bloeck at the hase of = post was not overturned., Ths des~
sraction of some BY hoard stoonings and doors showed that the
force radinted from the bLubteoff [RHoom 1) and 33 apd 34 ervose
entriss with the greatest vielence down 37 ovoss eniry where Poole
(Fo. 7) diad of traumatic mjarim; Hine Poruman Dillon, ve.t the
mouth of Hth left wae blown, or fell, down by the rush of air und
dnet, The @xﬁer‘wﬁm of Ascistant Uine Yoreman €hite, also af
thie location; war slmilar.

?he six mon (Ho. 1 %0 By 7) were badly burnedy there
woe coneiderable coke found on the ribe inroome 1, 2, 3, 4 6nd 6
off 32 erose antry, on tov of the cars in %hé nockets botwesn
rooms 1 and ? snd in the butt-off betwoen 31 ani 32 eross antries.
In the eroescut and the twe "pockete” betwuer rooms 1 and 2 odje-
gent to 31 orose entry the timbers were charred.

There was no ovidence that explosives had burned or
exploded, osr thet uxéctﬂc arce wore formed.

The nrincipal zono of coal dust combustion avppesred
%0 be localised within 300 feet of the butt-off and 31 cross

“w 1% -
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entry with an extension down room 1 {the Wutt-off) and pose
#ibly down 3% and U4 cross entries.

the following are su.gosted Dy the writers ag the
probable causes of the limitation of the nropagation of the
explosions~ |

{s) The very smell apount of fine duet on ribs,
roof and Limbers in 50, 31 snéd 32 eroes entriesg and their rooms
due to washing 1t downs

(B} The expaneion into nearvy roome and their entriés.

-(a) The relatively low ratio of volatile to total
gombustible in the road durt as shown Dy samples A«49 &ﬁd FeT66,
namely, G.202,

{&] The high ash condent of the rond (ust se shown
by these sasples, namely, 18.9 per gent.

{¢) The poole of water, such o8 the osne in 33 cross
entry.

{f) The very low ratio of wolatile to totsl combuetible,
and the hiskh ash and moisture content of the vary {ine dusi
which settled from the 21r enrrent in the uit-off ant repre-
sented by @émnle 197. These values are respectively: ratio
0.145, ash 21.9 per_cenﬁ.'maisture 9e1 per cent, 93.1 per cent
of the sample nesced through PO meeh snd of that portion B3.7
per cent war through 200 maéh.

{¢) 1% is »lso possible that *he gas exploelon wae

not us vielent as 1t night have boen.
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The maxisum moeisture content of the roadninst
‘aamylea wae 4.0 por cent (eamvle A-49); the average wmolsture
was 3.0 per cent. The average molsture content of cosls from
Pogahontse Ko. & bed in ¥elowell County, Ve Vas 15 glven ag
844 por coent in the coal oateloque.

PRATE INFUUPOREY CORQLURIONT.

The state ihap@c%ara arndi the operating minﬁ.afficials
eoncluded that the explosion origirsted in or near the butt-off
a8t 31 orose entry and was probably caused by methane being forced
onto an open light, #ald meilhane beling released end moved from
the gob by & fall of rock.

he siate ineneciors recoumended pernirpible elegirie
cas lampe for generval illuminstion; vermieeible flame eafety
lamne for testingy rormissible explosivess rock-dusting snd more
aly in the.seetion.

SULHARY OF SVIDENCE,

The general burns of the bodles No. 1 to 53 the lack
of force at the assigned origing the force vutby thie locusy
tha sbeonce of gzae from the feeder on 1 enbry; the oroximity of
the aspicned origin to the gob line and the eovidence of greatest
edke produetion ant therefore grestest heat near the utteoff
and 31 ocroes entry =1l point to thie location as the probevle
origin of the esxplosion.

The fact that Z. M. Hall, miner, with & csrbide lamp

wos nesrest the gob line indicates thot it wes his 1ight which
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Lgnitod the gas.

He direct svidence that there hed been & fall near the
gob line at the btutt~off wes found or mulmitted, ?mtf the fact
that the fire boes, Juhn Fevern, teeted hore on the gob at 6:00
Same April B and found vo gne makew it neeossayy $0 ovrocane that
there was » fall in oxder to foroe guf off the .gob egainst the
aly current onto the butt-off. 7The finding of ooke on the ribe
of rooms 1 to 5 off 32 orovs untrys the precence of coke particles
in sample F=766, 3B0 feet from assigned orxiging the gerersl burns
on body of YWayne Doole, Ho. 7, about 1500 feet from the origing
the grester force down the entriee which were not watered - 3%
and 34 eroms mat#ﬁm and the buit-off - in nreference to follow-
ing down the haulsse apd traveling my.o 32 eroee entry, indiecates
that there wes nropagution dus to eoand fust.

PROBABLE CAUSE.

e provable Gsuse wae the ignition by & emrbide lamp
of a body of gue, sald gae havipg been forced down off the gob
by a fall of rock.

HECGMUEZBUATICNS.

A« The followisne recormenintiens, which renresent the
bureau's ides of maximum safety, are msde to provent & recurrerce
of ruch disestere.

1, That the vorisvle lompe for i{lluminstion be
pemicsible eleetric mine lamne. vhile the writers werc at the

mine the corpany ordered nerripeible electric can lamne ard the
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mine is now operated on & ¢lowed light basis.

2. That for gee detestion pormissible, mosneti
eally-locked flume sefuety lowpey or equivelerd permiseible
Gavice, be provided and used for the vurpose, by the mine Lforeman,
sosistant wine furemsn, entry bosses, firs bossew, shot~firers,
rochine nen and sefaty lnepectors sng tluet esch such employe be
examined b 8 compeiunt official of the mine to aspure the mea's
ability to detect gas. These lsmme should be exemined by & com-
petent offioisl before being taken indo the mine wnb they should
algo be tested in o cabinet contelning explosive gas before veling
ispusd for wnerground ueo.

S, That for blagiing, permmissibdle explosivaes,
firved sleciricailys % oxclusively usedy s that as an sid to
blasting, all cwal widch i fesmsibie Yo out, shomld bo ot or
ehenred s

4. That the wlne e rocuedusied, in overy part,
whether in damy or dry comdition. 7he @m&ng hae slresdy oxdere
ad two MeSoAe Ligh nrescure rockedusting mschines, In initiasting
rocke-dusiing immedieste protection should be afforded by starting
rockedusting ot working faces wud epplyin: the rockeduet from the
face toward the wmine opening.

B. That rockedust barriere be ueed to rectionalize
the mine ac additionsl dofense, but these should rot be regarded

ap & subwbituty for generalized rock-dusting.
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6. That nermissible "oxplorlon proof™ eleotri~
cal eguipment, mining machinee, gathering motore, steticmery
motors and tﬁaif socessories and blmeting units raplaeﬁ the
neosomt nonegormiesible squiomunt. J2 & tampaiarg sxpedient,
no opon typs locomoiives or troliey wires chould e seyuitied
within 500 feat of the fece of the working places, snd then
only on the intake sir.

7. That smoking and smoker®s sunpliss, such se
smoking tobeaeco in any form, pipes, matches, sand lightere,be
prohibited unbersrounds

8, "hat wator be used on ocutter bers of machines, .
in dvenching the qosl Jued after shooting, in drenching the
eond Just &f%é? loading erd In waehing Qown the cosl on cers
in trine atdéﬁy locutions such ng et the entrance of nardings
or eidinge.

9, That neither muxiliery nor boogter fane rhould
be used undorground as & substitute for methods éf regaliny oné
cont iruoue eoursing ﬁf the sir 4o evary foce of the mines

Be To incrense further the safety of the men and the
mine the followins reconmondetions are submitted:

10. That no black blasting powders whether in
gramlar or pellet form, or dynamits be taken underground for
any purnoed.

11, That bull-dosing (mnﬂ~cap§ing; adobe, otc.)

and crovice shots be prohibited., Rocke and boulders should be

- ),E-
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hwm by ale@gingar» by namlacible explosives properly counfin-
oll in holes,

18, Teat hizh guellty wubdey coverad blasiing
ganls e used,

3. Thet the wires {legs! of sivotric detommbure
should be wleetricslly thart ¢ircuited aud this malutained
antil necespars to gonnect to the Dlusting cable. Tuir i a
arceantion againet nrasature 2lectrical firing of the slegirie
datanabars.

M. Thot vemiosible dlagking uaits only ba
nead ¢

18, "hni awosloslivoe and elgotrie dobonstors be
tavsn 1nte snd eiored in the ming in sepsrate spsli fibre or
wool boages In guenbitisse not excseding one &aﬂ'ﬁ petldmied muy g}; Fe

16, That thess condainers be stored in niches,
of recesnce, in {he rid at lwt 80 fact from the working face
snd sesaratad by at least 10 fovt.

17, That wooden Prmning bars only be ueed,

15, That all thote be fired by ﬁm@-é;”‘irwe,préﬂ
srably whon =11 ofher emnloyest sre out of the mins. |

19. That, whon foasiblse, all usdergrouni @gui-ment
spapniad by sisgtricity should he on pure intake air,

#0¢ That ventilation ghounld be improved by

cleaning air courses and eresting tight stonpings and doors.
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£1. ™hnt more substantiel stovnings of income
bustible meorial ‘em:h op brick or concrete should bo usel
than the prosgns wosd-vualn mm@s:itim soated wodden shouvninge.
Theee rhould he ainedighb.
£22. Thet at lensi tvo Topcue Crows, traingd in
The ure of self-gontained minewrescue broathing soparstus ard
the ALl Service gre oasie, #hmld be m@ilablo, m enge of amer-
goney. Tuch crows should be selected from among the underground
officiale and sﬁmrin&andemm |
23. Thet ot lempt two note (1) mincereecue
breathring snnerctus and five All fervice gaes maske should be
maindained and kent on hand for ENETSANCYT LG,
Mg ohat 5 incure that theoe pafety nensuroe
ayo-carriod out sdequat@ gurcrvision showld be provided.
7o {ilustraiel- |
in) Rffective rockmdueting regquires cyshem-
ntie end rognler sempling to inoure %e 2Qequasy.
{b} The e;cluaiéa use of nernissible explo-
jves »nd permineible egquirment presunposes that no black
blasting nowder, dynemite or non-pemisecible equirment be taken
ints the mine.
{e} Frequent and regular inspection of per-
miseible mining equioment ie necessery %0 ineure its contimmed

pemizs%ilityn
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{d¢] The exclusion of smoker's sunplies from
the mine requires occasional snd unsnnounce@ searching of the
- men as they entsr the mine.

254 fi‘hét new nagasines for explosives should bve
eonstructed of lean cementemortar for in addition te other fav
orable feadures no mingiles will bo thrown in the event of an
sxplosion within 1t., The aresu of Mings will furnlsh & blue
nrint of this type of magsaine upon reducet.

26. Thet consideration be ziven to so loesting
and barricading the magasine thet thay will conform %o the
Amorican Table of ﬁistam&as;

27, That detormtors and eloctri¢ detonstors bhe
not stored with explorives.

28, The exhauet fan should be provided with ex-
plosior- UBDOTE |
ACHIONL L3k ETE &

The seristance and cooperation of the following come
pany officiale expaéi‘zed this investigs&ion sl 1p gratefully
scknowledged, They were ¥ A, Yilson, gensral mxpermtex;dént;
F, 4. Hourton, mine suporintendenty C. ¥, Dillaxd, nine foremans

Tobert “hite, assiestant mine foremans

}iespe_ctmuy subinitted,
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ADPENDIZ.

e loeasion of tho men killed iz the ming is gliven
on the man. Thelr nausk, octuvatione »ud ey mmbere sre

glven below,

Homa Coloy Quownstion

1 Be Mo Hall  white minsr

2 Yelter vade eolored motorman

3 Fe ¥ a"zwﬁavan% vhite ainer

4 doe “regton ' colored brakeman

B Archie Frasfer oolorad braienan

6 Je % Cogchran white niner

? Yaynen Poole eviored trapper

8 ¥red Pintger white safety 1:1&;3@3%0:
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Form 6—137

U. S. BUREAU OF MINES

E—DESCRIPTION OF MINE .
(1) State .. Want Virginias (@) County . MeDowell . (3 Town Kaygttaézs)
: ost office.
(4) Mine sample of ..___ Goal Dagd (5) Coal field . Pogahontas (6) District._ BlRhoxn
(Muterial—for coal give classification.)
7) Mine .. yatone ¥o.. &2 Drift
( ) ne Keigl\%me.) 5.0.; 2 (b. Kind of-;pening——if shaft give depth.) (c. Height of opening above sea level.) v
......... 1% H.B. of Haeystone _R&H
(d. Distance and direction from town.) (e. See., T., and R., if necessary.) (/. Railroad connections.)
Keystone Ho
(g. Shipping point.) (h. State if wagon mine or prospect and give distance from shipping point.)
" (8) Coal bed o] zas___gg _
( ) oat be F@%hﬁﬁ (a. Name.). 5 (b. Geologic system.)
F » YR 0
(¢. Formation.) (d. Dip, degrees.) (e. Strike, direction.)
9) Mining system -................ —and-pil . (10) Undercutting Each ine. . 8008 )
( ) Hng system Eg?ﬁnga;;v 5 10O %}ﬁganeh, ete.) ( ) Undercutting -4 (Hand or ma%h%g)y -,eﬁ)

(11) Explosives -----------------31a-a4k---1;}aaiﬁ%gﬁ&ﬁﬁzéér--é---gtaﬁais&ible Dxygen

(b. Used for roof or floor.) .

(13) Sales agent
" (Name and address.)

14) Output per day _...3.# X 15) Maximum day’s output 16) Last year’s output
(19 putp Y(Ave%g&%ﬁss ﬂbtt%‘g ) Y P (During past year.) (16) P

(Gross or net tons.)

17) Output £ d orkings, per cent : 18) Lifetime of mine 8
( ). utput from advance wi g8, per cen i pgsﬁt.) (18) I%szwmmd.)
(19) Run-of-mine, per cent "‘Z&Bmﬁ’ﬁﬁii'" (20) Is coal screened? Yes (21) Type of screens....... Ehalrey
(22) Type of washer Tone (23) Per cent of coal washed -
(24) Maximum size washed ) (25) Sizes produced
(Washed coal.)
26) Sizes produced ... . - 27) Is coal picked?. . ....___= S WL T
. ( ) Sizes produc 3{4‘“ (OR3P not washed. ) @) Is P (gﬁ%mébo T belt.)

(28) Per cent of coal coked (29) Sizes coked :

(At mine.) (Screenings, crushed, washed, etc.)

(30) Type and number of ovens (31) Remarks
. (For any additional information indicate after

silbject by mark X if additional information is given here.)

(82) Can MNos. A I or H) 49 ' H :89-&@\70 Nos. obﬁm":ples form) ?“’?'65 H _9?% ------------------
(38) Laboratory Nos. gy gy KiATSBY il B ldt T & AR 8 -B36T9 3 41680

(34) Mine sampled 8t —...._..__

(Numbe)

points, by ..

Above information copied from Card A by . _____ Fizeher Ol o é@ﬂrzﬁ ...................... , 19 28
' g * » 6—6372
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Form 261

Test No

Sample of _ROAD

Town

__________ dust (through 20-mesh screen).
Operator. Eeystone Goal & Coke Go.

State..._ We V8¢
Xayatone

DEPARTMENT OF COMMERCE
BUREAU OF MINES

DUST-ANALYS!1S REPORT

Lab. No. A 41676
Can No.h (R) 49

Location in mine.__ L&8"' in room & off 32 oross entry
Method of samplingbh3® 10 m. 2ample Gross weight, s
Date of sampling______ 41088 Date of Lab. samp]ing-----:@:.ﬁs_gﬁ _____ Date of analysis

Net weight, gms. S8% 20 ___

For B. of M. section_________ Hine Aoce Collector__..__Be Po _Howedl
Arr-DRY Loss B.5 (Ag%“‘rried) (As ?e%ﬁil%ed) (Moigtc\’ﬁé' free) (Moisum? and ash free)
% | Moisture _ B 4.0
E: Volatile matter _ 14.9 144 186.0 20T ®
£ | pixed carbon 57.2 58,2 BY.5 9.5 .
"l s 26,4 £7.5
o .100.0 100.0 100.0 | 100.0.
Hydrosen Grams ___Pex Oent
2 [, Dean 268,0 42.8
2 thre 20 mesh 267.0 57.8
5 total wt. of smmple 885.0
i Sulphur VX w_o 507
| Ash YE P C .
C::'}:f“ Calories
determived | p itish thermal units. repent-~relatively large amonnt, ...
- Cumulative
Screen test, through 20 mesh _ - perlc()egt.
through 48 mesh _. .. : - 47 .4
through 100 mesh ' -£8.0
through 200 mesh 1.9
Area from which sample was taken (sq. ft.)
Date, ... Moy ¥,-1988 (Signed) B L L —— ; Chemist,

¢ This figure is the ratio of volatile combustible to total combustible. 119383
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Form 261 DEPARTMENT OF COMMERCE
BUREAU OF MINES

Test No DUST-ANALYSIS REPORT Lab. No A aﬂ?
Sampleof __ ROA® dust (through 20-mesh screen). Cen No.. 383
Operatorxﬁyﬁt_m Gosl & Coke Qes Mine __‘Kﬂx&tsixnjﬁ
State___._ s Yo, County ____ﬁﬂﬁﬁiﬁn _________ Bed ..._Focahontan #3
Town .. Keystonea -
Location in mine__$r& main just outhy 35 smle tyeek '
Method of sampling_ khxn 10 m. sampl® Gross weight, bs. ... Net weight, gms.. ¥ 81e0
Date of sampling. 4=1l=88 Date of Lab. sampling ... &m@¥=88 _ Date of analysis_______________
For B. of M. section Eine Aco. Collector..._ s Ba_ Howell
Ame-DRY LoSsg 1.2 (Ag%Arerd) (As geooeA-iLved) (Moigt?:}%' free) (Moistu.rg a4 ash free)
ﬁ Moisture Y ] 16
5; Volatile matter .. | 14,9 16,2 AB0 | sﬁ,},(a)
-E Fixed carbon - £9.4 58T (9.6 79.9
*Laa S TN 25.0 25.4
o 106.0 190,0 100.0. | 100,60
Hydrogen % m 1,1 SO *ay Coank
3| OB, 20 mesh _BA5.0__ | 52.1
2| fhre 20 mah Y1.0 67.9
_:g ggga;. wie of sgemyle 1078.0
i Sulphur L | w 201
Fr— T
C:L';T Calories
determined | B itish thermal units.|_Gokad, particles present=-nons
Cumulative
per cent.
Screen test, through 20 mesh 100
through 48 mesh __.. - . ~ BEY
through 100 mesh : ' B8+ B
through 200 mesh : L.

Area from which sample was taken (sq. ft.) -

a Thig ﬁgure is the ratio of volatile combustible to total combustlble 11—9383



Form 261 DEPARTMENT OF COMMERCE
BUREAU OF MINES

Test No.__ DUST-ANALYSIS REPORT ; Lab. No_& 41578
Sample of RIB dust (through 20-mesh screen). Can No 197
Operator. Kay stone Qual & Coke Jo, Mine BayEicne £8
State. Fe Vae County __ B¢Dowell Bed ﬁw&haama 8
Town . XeJetone
Location in mine_____g 31‘&%% &giga%‘%‘f%%g%.@fg‘% %ggﬁ%}’{neff 20 84 ﬂ' ef
Method of sampling im_l ___________ gample.  Gross weight, bs..____._ Net Welght, gms._-__g_g_f__qﬁ;__
Date of sampling "’1:1_1" 28 Date of Lab. sampling 4-27 28 Date of analysis________________
For B. of M. section____ Hine Aco. Collector. 8»_Fe Howell
Am-DEY Loss @4 1,_ (Ag%ArI‘{ed) . (As reoerved) (Moistate tres) (Moisturf and ash free)
8 | Moisture 1.1 Fed
L | E— 10.9 10,0 11.0 145"
::é: Fixed carbon 64,2 £9.0 68,0 __BB.b
| s £3.8 21.9 24,0
| ...100.0 199.0 1009 | 1000

Oh'EY wean | fzmms - Eergenl
2| ¥hra 20 mewn 2eed -3
E %ggéi wt. of spple | -£92.9 | .1
£ | Oxygen 81.8.0
® Sulphur yu = o145

| Ash YK + 20 '
C:i‘;:ﬁ“ Calories

determined | pritich thormal units.| G0ked partieles presonim-lhrge amount.

Cumulative
’ per cent.
Screen test, through 20 mesh _ - - : - 100
through 48 mesh __.. . 89%.4.
through 100 mesh - 3.8
through 200 mesh 53.Y-
Area from which sample was taken (sq. ft.) -
Date, ... oy 7,--1928 . , (Signed) ... R , Chemist.

o This figure is the ratio of volatile combustible to total combustible. 119383
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form 261 DEPARTMENT OF COMMERCE
BUREAU OF MINES

DUST-ANALYSIS REPORT

Test No Lab. No.--.&-.ﬁlﬁ!i---
Sample of ROAD dust (through 20-mesh screen). Can No.._ ¥ %68
Operator. B2 yatone Conl 4 Coks Ge, Mine ... Eaystons #2

State. s V8, County ... HebDowell Bed ____. Fosshontas §3

Town ... K@yetone ‘
Location in mine. OBt S8 oross eatry nt youm &

Method of sampﬁnggm_.l_ﬁ__ﬁg__mﬂ Gross weight, Ibs.___.__.__.____ Net weight, gms.. BOY o0 _
Date of sampling_______- 4«11=88  Date of Lab. sampling. .. $m8T 28 Date of analysis________________
For B. of M. section..___.____.___ Kine i00. Collector... B8e-Fu BowelYy
ATR-DRY 1,088 3.2 (Ag?frjied) ' (As Se%eAiLved) (Moigt(x)n?g free) -(Moisture? #nd ash free)

i Moisture t.ﬁ 5_.? :

- : : (a)
5 Volatile matter _ 17.4 6.8 | b & 4% S N 18.86
g Fixed carbon T0.2 68,y | 0.8 80.8 .
= Ash

Hydrogen
- 35 mesh
2 { Carbon.
< phre 20 meeh
- N%;ro‘gien "% - :
£30tsl wi. of sanyle ,
'.-.E Oxygen : 2?10 789.0
=]
Sulphur ¥ % 7 - ’1”
| Ash T PG
C:ic;:’fc Calories
determined | B itih thermal units.| Gokedl —particles present--gaell -snound
Cumulats
per cen.
Screen test, through 20 mesh ..____________ 100
through 48 mesh ... : 58,6-
through 100 mesh 2.0
through 200 mesh : p I .
Area from which sample was taken (sq. ft.)
Da‘tel ------ ﬁ,ﬁ:}~—5—i——lm ————— (Slgned) -------- i—-w """""""""""" ) OhBM’iSt.

@ This figure is the ratio of volatile combustible to total combustible. 119383
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Form 261 DEPARTMENT OF COMMERCE
BUREAU OF MINES

Test No DUST-ANALYSIS REPORT Lab. No A &m
Sample of HOAD dust '(through 20-mesh. screen). Can No %9 .
Operator. B8 ystone Coal % foke Co. Mine ____gggaE@m__éB

State___.. e V2. County MeDowell  Bed .. Pooshontas #8

Locatiop in mine $0_ fh. frem 4 wnin batwam 4 main & D entry on 81 cmm antry,

courag usef as hails whigh 1s 31 & 58 arous side
Method of samphng AT 10 B, SAMp _.__ Gross weight, Ibs..______________ Net weight, gms. ____;Eﬁ
Date of sampling_____ #=3.8«E8 _ Date of Lab. sampling. &=27=88 Date of analysis_.______________
For B. of M. section...__.___________ M ine Agoe Collector____Bs__ P« Howall
ArR-DEY Loss 2.3 (Ag(:iArIfed) (As ?e%eAiLved) (Moigt%;: free) (Moisturec and ash free)
£ Moisture - o4 2.7
é: Volatile matter . 14.3 14.0 14.3 19.7 “
B | rixed corbon .. 58.5 569 58,6 8048
* | aan B7.0.. ... £G.4 2741
| 100.0 100.0 1.0 100.0
Hydrogen Gxmms | Pax Jent
2| CR 50 mash | 251,90 22,6
2| $hra 20 mesh 859.0 9704
| dotsd wt. of gmple 1110.0
- Sulphur YK w4197
| Asn T Moy P O
C:i'};‘f‘ Calories
deterined | 1 ¢ tish thermal unite_ (Goked partiole s present--none
: Cumulative
Screen test, through 20 mesh . perl'i)egi.
through 48 mesh __. . - 3.4
through 100 mesh B89
through 200 mesh 20.0
Area from which sample was taken (sq. ft.)
Date, ... May §, 1988 (Signed) --.ooroev O T e — ; Chemist,

a This figure is the ratio of volatile combustible to total combustible. 11--9383
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6—139

DEPARTMENT OF m
BUR=AU OF MINES

Toest Now oo G—COAL-ANALYSIS REPORT

Proximate Analysis

Sample of Goke after mine explosion | , - Can No. ---E-?.%--__
Operator __ Mino .. K8FBtone %S
Seate ____He V8 County _HieDowell Bed' _______ 39; eahontas $#8
Town ... Kﬁ{i".ﬁﬁ&m
Location in mine ...._. m@__ﬁ.__ in_room 8 off 32 arvea enixy
‘Method of sampling _Bolleoted off #ib Gross weight, Ibs, ____________ Net weight, grams ____: _____
Date of sampling ____.. i;!lﬁﬁlﬁ_ ______ Date of Lab. saﬁpﬁng Date of analysis -
B. of M. or U. 8. G. 8. section _______Hine Aed,. ... Collector ... Jdeany_Hadzard
Am-pEy Loss (At atea) (Asrocaivo) . (Molsharetren) (Moistiurs sad ash free)
Moisture _.___ +8
Volatile matter. _ 9.2 9.5
Fixed carbon. 1.8 8.4
' S RS N, 1.Vt S N 18aB
Hydrogen
.'i Carbon
% | Nitrogen.____ -
.g Oxygen » -
B
Sulphur
Ash ' . _

Calorifie Calories
value

British thermal units

Softening temperature of ash °C. - °F.
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