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IN~RODUCTION

about seven thirty o'clock on the'morning of tbe 18th of J~ly, 1919,

an explosion occurred in 110. 3 Shaft of the Carswell Mineof the Houston

Oollieries Oompany,Kimball, WestVirginia, in which the mine foremen,

M. O. Roberts and five men, whosenamesare UIlknownto the writer, lost

their lives. It is believed that three of these menwere overcomaby after-

.da.rnp, and three were killed by talliJ:lg- slate or timbers dne to the torce of

'the ~x.Ploslon.. ~ tirst report which reacl:Jedthe Bureau at 1lines indica.ted

,that over .twohundredmenware entombedin the mine and MineReseue Car No, 'S.

~en a.t Morgantown,W. Va.~,·wa.sordered to the ·scene ot the aCC1<1ent•. Later

::reports received indicated that the e:q>losionwas·not as serious as bad been

believed and that a with the exception of.~ six menwhowere killed, ey-eryan

iBd. 'been"Q'otten out of the mine. ~e car was theretore turned back at

.lIloiiifdsvil1e. W. Va.



LOC..i.T ION:

The Oarswell .Mineis located on a spur of' the main line of' the

Norfolk &: Western Railroad about one mile north of' Kimball, McDowellOounty,

West Virginia.

OPERATORS:

The Houston Oollieries Oompany, opera.tiIlg the Oarswell Mine, is a

corporation having its main office at 1522 Union Trust Building, Oincinnati,

Ohio. The officers of the c0ZII.PatlYare Mr. T. E. Rous.ton, President,

Mr. N. H. Franklin, Secretary and Genera.l Manager, and Mr. Benja in Lewis,

General Superintendent •.

The Officials at Kimba.ll are MI:'. E. L. Stafford, Superintendent of

the Oarswell Mine, Ml". John llhurice, General Mine Foreman, and Mr. Jol:mFitzer

Who; previous to the explosion 1:ladbeen fire boss, but at tiJe time of the

investigation was acting as mine foreman, succeeding Mr. M. O. Roberts who

had lost his lif'e.

In conjunction with the Houston Coal &: Coke Company,an affiliated

. ompany, the Houston Oollieries Companyoperates several mines in West Virgin ,

at Elkhorn, Maitland and Carswell, all in McDowellCounty

:siW: OF CoaLMINED:

In ~his part of McDowellOounty the two seams. PGcB.hontasNo. 3 and

_~ocahontas No.4. are about sixtY-five or seventy feet apart. fhe E'ous.to

Oollieries'Com,Pany 1s working both seams simultaneously r 'l'l s.-

The mine in Pocahontas No.3 seam is .knownas No.3 lt1ne o e i :fl "4

:'s am s knownasHo. 4 ltine •. The e~losion occurred in the lower or!ro-~ :S··,V-f

The thickness of No.3 seam a.t this.mine a.verages aboutf ive feet
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and has the usual clJaracteris tics of tbe Pocahontas coal: high fued carbon,

low volatile matter and low sulplmr. An analysis of a sa.'!I.Plataken from the

fa.ce of No.9 Roomon No• .2Right East Entry i~ a.ttached to this report. The

roof is composedof from 6 inches to 24 inchas of dra.wslate over which is a.

stratum of black slate ranging from 6 inches to 3 feet 0 inches in thickness.

Ab-ovethis occurs the sandstone, and then the Pocahontas No. 4. vein which

averages 4 feet in thickness. The floor is a smooth hard blue slate.

The coa.l dips towards the northwest at a rate varying from two to

six. per cent and is free. from fa.ults and rolls. It is particularly clean and

free from any b,purities. - It has no distinct cleat.

VEUT ILl.T ION:

The mine is ventilated by a 10 ft. x 4 ft. Sirocco fan, driven as

an exbaust -by a Harrisburg Foundry &: Machine CompanyEngine and making 120

-revolutions per minute. Both the mines, the one in the upper seam and the

one in the lower seam, are ventilated by this tan which develops a.bout

135,000 cu. tt. ot a.ir :P8rminute. Ot this amount of air about .75,000 cu. tt.

are delivered to the No.3 or iower mine. !ale ·fan Is equipped with explosion-

'doors which, a.t the tim6 of the explosion, .oPerated very satistactorily.

The v·entilation in No.3 Mine .1s divided into twosp11ts, one of

:~~1:Lt47,000 cu. ft. Of. air £'Oing to ·t.be West-Side of t:ba shaf't and about

:30,OOO.,CU~:ft.to theEaiat Side. The double entry system of one intake and

'one-return Is used •. The cross entries. are driven in pairs and1n~he ~~

east entries there are tour sets of-cross entrias all venti.Ja.ted by the -sam

.~pJ.lt. The air goes up the main east aircourse through thelastbrea.kthro~h

;anddowu- the en try to a. stopping, provided with a. door, ·which.1s .placed aer~ss



the entry between the last pair of cross entries; tben up the ail-course,

through the breakthrough and downthe entry and z-comsto the main entry again;

thence to the next ~ir of cross entries; and so on until it finally reaches

the fan. This system of ventilation'requires a. door on the main entry between

each set of cross entries. As far as the wri ter could observe, there were

'few, if a:IJy, overcasts on the Main East Entries.

The stoppings are bull t of two walls Of sJate, pees ibly sixteen or

eighteen inches apar-t , the s~aca between being filled with fine material and

the outside of t.be walls plastered with cement mortar.

The water which accumulates in the mines is P'UIII.Pedto the aurrace ,

there being five steam and sixteen electric pumpsat the plant.

RiUUGE:



to open a number of doors in order to alloVi the trip to ,pass down the entry.

HOIST n~G EQUI:PMEI\'T:

The coal is hoisted by means of a Danville Steam Hoist made by the

Danville Foundry 8:Machine Compa.ny;Danville, nl. The cage is of the self~

dUIl:Ipingtype. The tipple is of steel, equipped witil 8-ft. bar screens,

l-~inch space between the bars.

LIGnTDrG:

The sbaft bottom is lighted with electric incandescent lights,.
while closed Edison electric lamps are used by the miners. The mine foremen

and fire bosses carry fla!!le saf'e~y lamps, believed to be of the Wolfe type,·

for the purpose of testing for gas. ~s far as the writer knows, none of these

safety la.m,psare ~"'Z1etica.lly locked.'

MIlInm METHODS:

The miile is worked on the rcoa and pillar systee and is divided into

two sections, one goilJg in an easterly direction from the shaft, knownas the

East Section. and tile other developed in a westerly direction from the shaft,

known S S. ~the West Section •.. The explosion occurred in an entry in the Eas'j;

;3ectJon. . The Main Bast Entries are ..two in number, one used for an aircourse

.a.ndone :for baUJ.age. D'romthese main entries a cross entry and a1rcaurseare··

:":t~e4 at.:in1;erva.ls of .about 350 :feet. Thay are driven from 15 tolSfeet

~~;.dra.wsl8.teprOJected out over these posts and .over.the track.· ~ep-iliar
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between the entry and aircourse is about sutY-five feet in width. The

rooms are turned from one cross entry only, the parallel being sL:Wly an

aircourse. These rooms are about twenty feet in width and spaced on e1gilty-

:eiva foot centez-a,

":s the mine is a. cOl!!lJur:.::.tivelynew operatiOll, all of the mining

is advance work, no ribs or pillars having been drawn•

.The coal is Undercut b.'l electric chain n:achines of t ae shorty/all

type, one being a Jeffrey and tile otIt..3ra ~oodman.. ~ far as knovm, net tiler

of these sets is of the It,L:ermissiolsa type, as defined by the Bureau of Mines.

The air shaft is commonto 00 th mines, but t be hois ting smfts a.re

separate. It 1s the understanding of tre \"4*iter tn.at 1n case of the disubling

of the hois~ing eq,uipment in !ro. 3 shaft, tilroughan e:,:plos10n or otherWise,

it is possible for the miners to go up t1Je air shaft to No.4 Mine and thance

to too surface by way of 1'To. 4 shaft. Conversely, if the No.4 shaft is put

out of commission, escape for the-men in No.4 sha.i"t can be effeoted by going

downthe air shaf't to No. 3 1rIineand out by No. 3 sba:ft.

No. 4. Miite is laid out to follow closely the general pJan of the

No~ 3 Mine. It is intend.ed to recover tile pillars and ribs in the upper

seams ahead of the recovery of' the corresponding ribs and pll:Iars of the

.lower seams; so tiJat when the. l.a.tter are drawn, any subsidence will not

injure .the coa.l above.

The posts are of hard woodat least six inches in dia.n:ster.

In posting at the faCe of a room, three props are placed close to

~~.face, tmend posts being about four or five feet from either ·rib. Six

-teet baclr.of this row is a. second row of three posts staggered with the
-6-



first row. Between these two rows a post is set close to each rib.

There, are about ninety men employed urd.erground in No.3 Mine and

fifty-five in l~o. 4 Mine. at present No.3 Mine is procmcing from four

hundred and fifty to five ,hundred tons per ~.

EXPLOSIVES;

The coa.l, after being undercut, is shot downwith permissible

explosives, Monobel and Tunnelite C being used. The explosive is carried

into the mine in a wooden box. in which it is kept until needed. The mximum

amount whioh a miner is allowed to take into the mine at a.:nyone time is

enough for tbree shots or about four and a half pounds.

The maximti.m amount used in a c1Ja.rgeis three sticks in any one

hole, tm drill holes averaging a.bout two inch~s in di.a.meter. T1:leexplosive

is tamped with c19.y shipped into too mine from the out s Ide , wooden or copper

tamping bars be iDg used.

All shooting is done by electric batteries, t1:leminers themselves

doing the shooting whenever their place is ready. as there are no regular

8!lOt:nrers.
previous

There have been no/explosions in the No. 3 Mine, but on May27, 1916

'an exi;>lOI310noccurrea. an so 4 Mllle, 1n which f'ourmen were killed; the

.caase of the eX!>losion was thOught to be the ignition' of an accumulation of

:ga.SJ)Y lighte,d natChe,s. A?C?Pyof the report of this ex,plosionis on file

:_in"the office of the Bureau of Mines•

.In tl::at section of the mine in which the eXplosion occurred, ~there'

is'more- or'less dnat in the rooms a.Ild. along the entries. Samples of ,du~·twere
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~ ana ~~s :sheets b"f :.tire :same-areatta.c:na4 ~Yatu.: £l:l bearlIlg qi'

f1fts d:tist upont.he -explosion is- :iseussed. bla.D.other part or this -rep rtc

POi7ER PWrT:

-The companygenerates all the powep used at the- mine, mviJ:lg a

boiler plant of' about .1500 h.p. and ~110 24:0 K.W. generators. Jl stone power

house 1s now in the course 0 f cons trJ.Ct ion.

STORY OF TIE EXPLOSION:



a rescuing party was formed and the entire current of air from the

'East Side of the mine was turned into First Right Entry, giving an air

current of about 30,000 eubIc feet of air l?6r minute. The party proceeded

with the air up first right, bratticing up the room necks and breakthroughs

as they went. The first body was found on the main side track pOl:lsib1yfive

hundred feet from the shaft. The head was badly crushed as if by falling

slate or timbers. This manhad been at work on the track at or near the

point at which his body was found. Twomore bodies were found on first

right just behind the door and were more or less bruised. The nex.t two bodies

were found near No. 14 room and were badly burned. Roberts' body was found

in a breakthrough which had been driven across to No. 15 Room. This latter

r'oomhad not been driven up a SUfi'icient distance to reach the breakthrough.

The body was lying about thirty feet inby the breakthrough, the head being

wrapped in canvas. Lying beside it was a Wolfe Sa£ety Lamp, the lower part

of the lamp being unscrewed, the threads intact. Vfith t1:leexception of one

gauze and tm glass,golobe, tbe lamp was uninjUred. Later it W"c3.S put together

and Durned as good as ever.' In the pockets of the clothes which Roberts had

'en were foUnd six. natcbes and about three humred dollars. These articles

WEiretaken'tl'Om the 'bodY:by the mine inspector, Mr~BUtler. The bodies were

all recovered in a ecaee of probably three hours from the tm of the

explosion, ~the party having traveled a distance from the shaft to No. 16 room

:Of' probabl.v three-qua.rters of' a;mile.
. . .



NOTR:i OF :i:."VIDmrcE OBT..iIli.;ID BY TIE B,[;"B.2.~UOF MTI8S:

The v~iter, L. D. Tracy, and a. W~Grove~ of Rescue Car No.8,

reached Kimball on JUly 21, 1919, and bega.n an investigation to determine the

cause of the explosion and to obtain evidence of any e~losion baaards which

might exist in the mine. The ini'o:rnation contained in the foregoing paragraph

wasgatbered from Mr. H. L. Butler, Mirie 11'.lSpectorof' the Department of Mines

of West Virg~nia, Mr. Sta.f'ford and Mr. Maurice.

The follow~ ini'orIIfl.tion was obtained during the investigation by
Mr. Grove and the writer:

The mine foreman, Roberts, was said to have first class certificates

·from West Virginia, Pennsylvania and one other state thought to be Illinois,

and was relJorted to be a carerul, and safe man.

The fire boss, John Fitzer, reported on the morniIlg before the ex-

plosion that First Right East lmtry was dusty. After tm ex-glosion, a sa.nr1?

1)10.· 32434, of dust was taken at the point where No.3 room.on No.2 Right East.

Entry had broken into Firs t Right ~ircourse and a second sample, No. 32435,

-vias taken in the breakthrough bemveenNos. 3 and 4 rooms on No. 2 Right East

Entry. The samples were taken a.t these points because of the heavy falls of

sla..te in tb3 rooms and aircourse of First Right. .analyses she"etsof these

s~plef3 are attached hereto. .tW. inspection of" these sheets will Showthat the

percentage of volatile lIatter and fixed carbon in Sample l~o. 32434 is l4.23~j

and 50.53%resnectively, .and th:t ratio of"volatile IIatter to ~ ~a.Lc e

Ji:la.tter is. ~1.97%, and in Sample ITo. 32435 the percentage of volatile I:atter 1s

14.98%and fixed carbon 56.98%; the ratio of volatile to total combustible

matter be~ 20.82%. It has been found in extensive experiments by the Burea
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of Mines at its ~periIoolltal Mine at ~rucetan t1l2.t at tiJe ratio of volatile

matter to total'combustible snown in the above samples it would take at

least 55~'~of incombustible nateria.l mi:z:edwith the total combustible material

to prevent the propagation of an explos.ion when there was no gas present.

The analyses sheets show th~t sample No. 52~5 has 28.041h,md

sample No. 32434 has 35.24% of incombustible m.terial, both af which are much

below the required amount to prevent the propag-ation of an explosion. In

addition, it -is proba.ble that there was present. a quantity of eJq)losive gas,

for the reason that tha sample: ot' air taken in No. 16 Roomon First Right

conta.ined 5.89'~ mt1Ja.na aa-sbown in the ana.lysis sheet-of air, sampl-eNo.
-

11124 heretoatta.ched. At the time this air sample ~s taken, the air was.

going up First Right through 17 room, 'and returning through the remaini.IIg

rooms to the main return aircourse. A measurement soon after the explosion

lJY ,the mine inspector of the air in First Right near No. 5 Roomshowed an a.ir

.current·of ;50',000'cu. -ft. per minute. Attacmd to this report is an a.na.1.ys.is.;

l,shee:f;of Sa.nI.P1e"file. _~2433'which shows the' analysis of, a. sample of coal taken

from 'the'~tace' ·Of.No•'"'9"Roc:lmon E'o. :2.-Right East Entry.

:!.1r..sample"No.- 1112.1,was' taken on :f;he'return Fast.sp1i~',and shoWs

rij;i~~;ma,tharielIi a. eurrent'of ~bout 50 ,000 cu. ·ft., or abOut '65.bOOCu.~'::f't.

ii;~·twe:rity.-?ourho~. ",Air sample No. --;1.1122.showiIlg O.83iGmethane was'.taken·
::..., ---~~ . -, - '. '. . . -~

l~8J:iead·-of,tb&":-a.ir"anct~bout 2.5 feet 'from'the face of First R~ht~Entry~ '.-Air

f!i~~~·1l0,~'.li12.3wtth 0~7~ metba.Da was .ta.kanin theneck'of ..No.":'19.~Room\o

l~~t:ai8ht •
• ...:. ••••••. :'- ••.• :..'_ •. 0'- _. -,,;.

~;·1nSpe'(jtion o:r-JirstRight snowed ',that practica.lly a11'of.':tlle":

~~ ·~~1:W~en:ttand.th& aircourSe'lW.d been blown o~~ ~d..'jJ.m.os.,~t~y~~;go~



entry was· filled f'our or five feet deep with heavy falls of sla.te, some of the

pieoes weighing· several tons. The tracks were momor less out of· place and

the trolley wire down. .Abovelio. 16 room, however, there were but slight

falls of roof aDd..the posts were standing. .All posts were standing in the

a.1roourse and in the break~broughs. In No. 16 and No. i7 rooms there v,-ere

heavy falls of' slite and the posts were down. ~ rooms Nos. 13, 14 and 15

there were also heavy slate falls.

In No. 5 RoomNeck on Firs t Right a mining machine was standing,

which had never been affeoted by tile e.x:plo.sion. In some of the rooms the

floor of the breakthroughs had been swept of dust as if by a broom. T..lJ.e

writer was unable to find any tra.ces of coked particles. The doors on First

Right and on the Jdain East Entry between First Right and the .:l.ircourse were

blown out. !!!hedoor, however, between Seoond Right and Second.Right aircourse

was not ~d.

The.explosion seemed to 1:la.veshown the greatest force in the rooms

tram. No. 13 to No. 17 RoomsiIi li'!rst Right and in First Right Bntry.

It als.o extended into No.3 Roomoft No.2 Right Entry which had

br9ken through into First Right .llroourse and through the. breakt.brough In tc

:iro~·'~4Roomoff' Seo,ot1d:.Right Entry.
\o/.t::;, <' •. ; -'.'. •

Sometalls were found on the llain ~arti2Jg· and also some timbers ·liad

:Oli.eenblown aroUIid, but the damagewas slight as oom,paredeo ti:at found in

FirSt Rfght •.•-,.•,-';; ,"1-. _., .

From an interview which the writer had with the coroner, who is .also

':t~P~~.ci.a.n,1t VlOuldseem·that mine foreman Roberts and the two men.Who. Were

~'ioi:uid·near 14 Roomon First Right had been finally overcome by the. arteraamp •.

"~~"remaini:ng three menwere undoubtedly-killed by the force of the explosion
·-12=



or from falling slate or timbers.

So far as the writer knows, none.ot the machtnes used. in miniIlg

the coal are classed as p6l"I:1issible•

. On lIla.y 27~ 1916 an exc:plosion occurred at this same operation, but

in the upper seam, in which four menwere killed. This ezplos..ion is supposed

to ha.vebee~ caused by the lighting of mtches •

..?s has been stated, a report uiJon this explosion is on file in the

Bureau of Mines.

COlrCLUSIONS

From tL'1eevidence secured, there can be no doubt tbat the mine

foreman Roberts went into No. 16·Roomon First Right Entry in order to make

an examination of' the roomprevious to maki.zJgprepa:r.ations to remove the gas,
. .

should any be found. In all probability the light in his safety lamp was

.ex.t12lguished and he was unable to reiight it with the automatic lighting." .

arrangement.

He ev.identl:v went-over to thebresrJct1:lrough to No. :15 am taki.ng.

his lam,papa.rt atteII!Pted to light it with'a. match•. _In·do1ngso,~ J.gnitad

'a:body.of gas which in! t iated the explosion.' From thefoo t ,tha.tthe.exo 10stan

gained force as it spread, and as the grea.test ,evidence wa.sfoui:ld)n,~~entr7.;

,it 'Would seem t1la.t dust playe.d a considerable part1nproPa8a.ti.ng··~e.,.ex o ..

~J9n:'
..The particular par.ts of' the evidence upon which these c~~cluslQn

'are 'Dasedare' the high percentageofga.sfound in No•. 16.Room,.ae ShOWll<

:the<anaJ.:rs~ Of mine airsa.m.Pla No.:11124, 'the find:ing of the open .·safety
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lam.pand the matches on Roberts t body; the explos ibili ty of the samples of

coal dust obtained, the fact that the floor and breakthroughs were swept clean

of dust and that the farther the ex,plosion traveled the more evidence was

shown.

R E C 0 liM ::: l\f D a T I 0 Ii S

(1) It is, believed that in the :fUture no flame sarety .lanI£?sshould

be used in this mine except an approved magnetic'ally locked safety lamp.

J.l though used by ex.perienced men, this incident shows that even

they can not a.l'Vvaysbe trusted.

(2) J.s long as the custom of piling sIate on the side of the entries

1s continued, applications of rock dust should be made in quantities sut'f'icient

to render the coal dust which. accumulates thereon inert. It has been found by

a; large numb~r of ex;perimants at the Exj;Jerimantal Mine of the Bureau. t1la.t a

percentage of 70%shale dust and 30~~coal dust will ex.plode. ,~he percentage

~f volatile matter (moisture and aah free) in the dllst, sa.mples taken from the

Carswell Shaft-lifo•. 3 ra;cges from 20.82 per cent to21~97 per cent, as shown,

in analyses 'sh3:ets of samples Nos. 32434 and 32435. To render this d'ilstnon":

,explosive would require a. mixture of about 58%of rock or sha.1e dus.t,::i?roVidiDg'

no gas were present.

Air sa2;lIPlesNo. 11122 and No'. :J,1123 taJmn on First R1ghtshowlle~li

'11&of €;as present,B.nci would probablyre~uireabout 65%shale or rock dust 'and'
35%of coal dust in order that tlla mixture might be non-explosive."

This. method 'of preventing' dnst eXplosions has been 'in use by so~e:

ot the large companies in' the Illinois and Col<;>radofields,' especially'ij'TthS

-14-'



I I-' t:'
l I

~ e+ ":
r'
to H~ o Ii ~~ Ii o N p. M ~:
.; o' CD til C
D

C
D l:l I,
)

::
.i /-
'. Ii (0 :.l I'J
'

•
..
..
.

o t;i' ,..•
.

tlJ o o 'j l~ .~ CD o rt C
ll p. ,~ o ct I:)
'

(l) ("t 'I '.J
.

'd t~; lo
J, J~ p. ~ !-
" o CD

tr
J g
' ,t o (;1) Ii p Ic; '.',~ ••

_.1 0' • U
1

(.1 •.
..
.

o /-
'.

L
" III t~
J •
..
.

(~ d s:~ Ii G
l o ~ I~ o'

,~ :
1
•
..
..

C
il Ii /-
'. ~ [,1 rt III I-' 1-
1

C
D p. •
..
..
.

fj p u •..
..
.

~ CD

'd t:l' o ('J
- o 0:, Ii ~ po ~i o • o. o N lI, t! :j tl (. ::
J

t.
l,
1
:1 p. "
-1

1-
"

,ltl ;:
! o H, c-
t
•
..
..
.

..
.

C
() fl' !J
l d' o ,,-
,

o .: Po

~ I-j rt ". ,J •...
..

I, o '-I;, ~ (J ". r. B
~

v. e+ o § o' C
ll

V
J

C
ll § ..~ f.l I·' 1_·
' l~' ,~ IlJ H, d ii ,-

t- I'j' (D 0' ~ Ii I..•• et 11 rt o d' h' I_ ro I-I
,

1-
' o o I~ I:) :1 p.

(o
J g ~~ p' ..,. o I:)
' ~. j\i t1 u ID (0 "1 P c:-t C
D p. u·

c
;
:
:
;

I,)
' g Po /-'. l:l o Ii p. Ii) Ii ,t- O I-

" I·J 1-
'

r: l·l rt Ii P c-J
-

C
D t"· rt IJ
;

"~
-j Ii 1
:1
'

(') I" I{jI__ C
D

~l "J ~J' C
D

t(
J

t:'
/ o rt o C
'·
:· Ii lo' trj p' ..-
J .-
, o ,...• t"l o C,l I

f
:
-

(,1 P
'

Q Ii p 0' p •..
.. 'i 1-" C
D
I.
.,

-
- s P' t"· g, ::j (,) t1 (iJ (i) ..
-1
-

.fl .,) /
j
'

ft lD o t-("j (0 l:i

J J- "
1 1 t ) :II U
i

I ti
f
!

I) I~ 1:
.

'"
.

". . 1 t- :/ J, "'J

~Ii
i!

(, t"
' ,, ,' , ,
t-

( I i ~I
·. Ii l- 1 ,i ), t- ) ~: " l : '1
- " . . t- i .1 I- 1
l " ~

1
J1 rt o t(l t·· ~
,
•
..
.

J
;f

C
O
l

t·
·

Itl b t·. /-'. o l~ v. c' C
D

H, o Ii (j (~ u •.
.

~ c. '$ 10 (', c·
t- n
' r (6 p
,'

p. ()l (ii C
D l:l g
o

,-
, ,.. Ii) •

'y i.-
,

v. o' w C
il
I:
:J o t;:
;'

f:j
'

G
l
P
o ,I- I '·"" c+ t:.
•

•.1 l•..
•

<
ll "'l 1.
1
>
'

'r; I·: I'" j'" I:; (;'
i c-
t
!-
:

f~ 'D tl~ c
r •.
.

~ (i) ('r
,: t{ <1 ,I> 0' lil W :-
J

"'l t.i
) Ii f:.
::

,V H
", II
;>
C
D "d' I" ~~ (~ 1-
" I';

t-
-:
'l ~i
~

(i
l I:l (1
, c' [:! r; I~ l~' ro It {/
l r" 't (Z ~: I·l o r-
~

t-l
o I' I' c. p :> Ci\ () H, f:
!: 'J I~ t··
·1 c- I
i

L·
'
<
D '
1

1_
'

I,
J ,~
.

.,
.

,.> o ,..•
.

III I.
i ,..•
.

I.' ,.. (D [;1 T
:! p, I·" cJ
-

{.
: o o [~ ,A r~ p C
'J
-

I" o ..' •J o .-;~ f~
'

," ~ d

() '-
'.

(e
; :1
'

1-
" 1-
'

lD C
/·

I'
,

I- II' 1-
.1

(I) P I-I~ (-
I- m r; (.) .. " ."I..' I..' S
:.•
•

/1 .' I ll' I~ •.
I- II I"
~ I" .' t. .j ;:~
.

1
6

'J (~ ., t
•
, i~ 1-; l~'· j-' C
·l I' ,.
J

f'· f' t:,' I~
" I' ," ,;

.~
,·
t

C
J f!
.• I .,

"'l ttl " ." ct' ".1
,

1-
' P ("I
- ~,
. :i (: (" I;

;., ,-
'
,'
"

c
-
"

"t-' (j) r. " <
l
- .' " lD G' lil lJ

"'
.

I·.
.•• 'j !:J f~
J·

", ,.
I

t': l.J I'> .: , ,. ID (" f:
: I" '",.~ [,, t·) p, I, (:J ,.. .:. I! ,i I.:
: l'i (1
.' -I ,L~ ''1

C
':
~ , J: ,' ,~ d' (,1 '1

1
-" ("t
·

t·l
, I, G' (~ 1-
' I;' W ..:~ (1
; p. .,' ..
..

I·' r: cl' .,. {} (; ,.- h
'

r., .
;
,

(/ P 'I 11 I'" C
L

- ,~ (.' (,1 ..
..

O
J o f' II I,· t:
;..
••

f;
,. I" ,.. " (, :, , I I (i, f:u I·' " " (:; .: (,.
;

-
:'~ I

'''
1 ,0 ,~, ,'" (J ['j d' H~ I~ II iJ <
,I
-

"
,

•
..
.

ID u ,..... "J (i"
, c c-
t- o I~ o H. "I·
,-

h
i

L
J f1 c p ,: IJ Ho
i U I'; IV ('; p' I': .-.. I' I," I' .1 U ,+ C
; ,- ,.J ~ u ~..
.

I:' ,~
.

:1 !-
"

C
·,· ,..,
.

,. ~ C': I,: ,', I" ,:
.
.
.

o (.l t·t
, o :

:
-
s

(,1 I~' :j (~ o 1
" 1
-.
1

l' ..;.., /-'. ,.. ,-, U
l

to ;. I; "(,~
I
;
:
:
)
..
. . U H•

• .' fl· 1
-" Ij ..' •.
.

U lit·· .
.

0' I~ lJ ,,)
'

,-I
' I' t·J • IJ III p.
.

f~ Id o ::
~

:-
}

l.l 1
3

••
1. Lj c.
,

I" ..: G
~ Ij t~
·

,~ ,
:
:

(U I) ,.,-;' _. I' I" f.;, p I..' Id I'; ',:
-;

<
C
o Ii t'i o (,iJ ;,:

,

(li :; d' •.
1.

,.t
- I·' (1
1 p. t~ ;:
'1
'

f,-
' ,. o },.:.A l:j (, 1-
1,

ta
.: ,,
~

,0 <
I

(i) 1
'1 ,-t ~.
.

ti u. ~.I ",J I:~
"

I, ~
.? ,.., I..' " a o o ,.., ,.., .-, ,J d' (.) "I
,

C
'
I
'

I· ..
.

III C
'l m (lJ 'J ",~
J II. t:: I··
"'· i.
~

eo .~ "J e
f (.
.• b t~" .-I' .., I' ,L
l

Ij Iii lJ; r ·•.
.

I..' ,.~ tl <
:, c' •

..
.~ P I-I
. .~ " (~~ ~:ll II' o· 0' W Ij ~i.

o' ~ I'~ ""ID r; co

(j) t.' '
U

1
-'
" o t'~ I"' o :J t', tr <~ C

(I

C
o' W IX
.

::
J

J'
~ (I) ur
! ~J t·" I'·..' I~ 1,
-' ~~
:

c, ct .~
~1 ~, ....
:.
J

e
L
.

p. .,
) d ,cl
' I,' 1- CI; /;

j o ,..•
.

:.
:1 ct
- l, H, ". I:J (,j d P I..·
.

I' I:, d I·" o t:: I..• "'
,

;." .
'

I' (Il

o •
•
•
•

p. n d W t, ,
C

I-
J o t'l ,•
..I
t

e
:.
>

:J (Il ,:: i~' I.
.,

(I) ~")
' ~J 1
'-
"

•.
t-

IJ
l

(J C· (T P ~~
.

" (ll p, "J' k ~ (I) (,)j (j) W '-
1 ,~ ,~

~ I,
U /.' e.
:.
.: ~ l!

.J f'l ,I' ,.. II '-
'.

I) n C"I
~

(J f'l ..
' .
.. ..
..

t', ""I
' ...
.

,.
,

III

q 1- p. Q
l o h.
,; rt I' C
••

C
" r

•
l',
i

O
J o "I
~

"j () o I· n f~
..
I

l') ct D' ~ 1-
$

•
..
..

llJ Ii v, IJ' 1-' I' () o t:j ,~ ,~ o ,-
I
,... ~l. li.
~

I
-
"

.:; p,
'
•.
J Ii (;. "
-1
H
i

11 ct
-
'.
",. 1-' 0: ..
I' .. ... II; l. ".; "j IL

l
1
"; p.

"'l c: t"
1 ..
.

-,

-
-
-

(
,
.

e
- ll: t~ aJ o C
" [1

,. (-I
-

,.
:

,_
. .'p.

,-t I·
.· .- (j)

p. f~ (:1 c+ t,' "
~
tJ

t,'j (!l I-
J I"· d :D ~ e+ I·) 1-
"

H 1:
::
'

,.. III V. 5 p.
.. /., t..•• I:
:: m I,
)

I,·' ct-

';
1 ~~ p C
'I

.,' ."P tr, 10 ~: o "~ CD I~ ~ l1J ~l • l'. f.: .-!
. ,.
.

t, H, ,. b d U c.•
.~ 1 .



.~-~
.• -'1 ...1

e-"\.j}loJ.~ len.

·.)f?8:1

t : '.• -= J

_ • .: .l..'!"...•.•....,

:":':lCl SO ;30

~..•.

......• : .•...•~.,;;,. ~- .•.•. :~'b.:-..:.: '"-~-, - ..
;"..•.••:-..I..t

. .-·":~~~·'l-,·8 ~..:. ~-,,,,,
_."", .

by 1'l..avbg 2. sho tfirer m:i.ke sys tena tic rounds , the coa 1 0;': 2..!J.";I one en tl7 7101l1d

be shot do~~ wit~i~ 2. ~hort period of tu~e, en~blil~l the mi~ers to tlaVS thei~

Loads re2.dj to be :fulled. :fr<lCtic~lly' at one time. I.'1 this ,rd.:J. the ur17er

would be assured of a. fUll loaded trip. 7rnere each miner does ili S own

shooting- \7heIl9V'3r his .:?l11ce.i~ ready, it often mJ?pens ti1:lt. :J. driver villl !llE.ke

a trip and- find only ens or t710 car-s ready' to- be pulled. Tllerefore, f'rom an

economic sto.11d:f'oint as v:611 as fro;~ tll:lt of ~af"3tJ, the e!:l.:g1oj'I:l8rltof shon-

firers and. a. zyste;utic methcd of si'.otfiring !:!ight r:rove to be an 2.dv.:m.tc:.ge.

(6) It i3 the ~iter's ~r~ssion that the entire Zast 3ide of the·

-10-



i~lt:::::e .

at crOS3 J~tri9S ..•....._..,...ea.,.., .•.•.....•.. .:...•.~-."" neces s i.t a t tng :1

t,..;~,~:..~ "l,;:)-,.,-'t"·, 0':" ~n +....•...r -~:.=;v.::>.~~·_~:.~_!~-;'.:;_-.. ~~ -:"".:::::~ i,.,.~ .o··.-;:4-~·lqu' ._.1'."\.f·~ t·.,__, -,1!"-_·_·'.·~·--"'_·r ._.-_~- .•.Jtv .••w_ ....•.••;; .•.• J..· ..w '=:~oJ~~:_'~ __ . ..•.•\1._", •••0 6· __ r~ 1

t~:e

~~e ~tte~tionJf 1s c3.1led to Section 52 of.'

from a trolley wire in any mines ~~rk~d oy safety or ~PEroved electric l:~s
sh211 be on the intake air fresh fro~ the outside.

(7) In ~ll future work iT-7017ing the driVing of ~.in entries to ~y

distance, at least three entries should be pl~ed, one for h3.ulage, one for
the intake and one for the retu.rn. If ~ l~rge field is to be develo~ed, it

'Would be mere desir'<lole to drive i"ourentries, =alcin~ two of thel"a return
aircourses.

(~) In case the c0m.D311~"10;;3 not tilink it prq.ctic::1.ble to :::~e the

system of venti~tion or to construct o~ercast3 to avoid the ~~e of uco~~, it

would be ad.'7izable to Lnstu.LL","uto~ti:: doors so th~t the dange r of le3.vi~ 3.

'7'0-.1.1-
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CARSWELL MINE
NO . .3 SHAFT

HOUSTON COLLIERIES CO.-
KIMBALL,W. VA.

EXPLOSION_JULY-IB,191S-

bfGENO

.• Man df!Qd=+= Door= ~toppin9:E: Foree orrow
===- Air current-

A _III Z2 Air "ample
C_32432 Cooisample
0_32'134 DII.t "ample


