REPORT OF EXPLOSION
AT

CARSWELL MINE, NO. 3 SHAFT

OF THZ

HOUSTON COLLISRISS COMPANY

ELBALL, i DOVELL COUNTY,
WEST VIRGINIA.
‘July 18, 1919
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INTRODUCTION

BRIEF STAVTAENT:

4bout seven thirty o'clock on the -morning of the 18tk of July, 1919,
an explosion occurred iz Ho. 3 Shaft of the Carswell Mine of the Houston
Collieries Company, 'Kimbail, West Virginia, in which the mine foremen,
M. C. Roberts and five men, whose names a.re unknown to the writer, lost
their lives. It is believed that three of these men were overcome by after-
damp, and three wére killed by falling slate or timbers due to the force of
the explosion. The first report which reached the Bureaun of Mines indicated
that over two undred men were entombed in the mine and Mine Rescue Car No. 8.
then at Morgantown’," W. Va., was ordered to the Scene of the accident.  Later
‘reports received indicated that the explosion was. not as serious as had been
believed and that. with the exception of the six men who were killed, everyonse

bxd been gotten ount of the mine. The car was therefors turmed back at

Moundsville, W. Va.



LOCATION:

The Carswell Mine is located on a spur of the main line of the
Korfollk & Western Railroad about one mile north of Kimball, McDowell County,
West Virginia.
OPERATORS:

The Houston Collieries Company, operating the Carswell Mine, is a
corporation having its main office at 1522 Union Trust Building, Cincimnati,
Ohio. The officers of the company are Mr. i‘. E. Houston, President,

Mr. N. H. Franklin, Secretary amd Gensral Manager, and Mr. Benjamin Lewis.
General Superintendent.

The officizls at Kimball are Mr. E. L. Stafford, Superintendent of
~ the Carswell Mine, Mr. John Maurice, Genmeral Mine Foreman, and Mr. John Fitzer
‘who, previous to the explosion had been fire boss, but at the time of the
'investigation was acting as mine foreman, succeeding Mr. M. C. Roberts who
had lost his life. _

In conjunction with the Houston Cozl & Coke Company, an a.ffilie_a.ted
eompany, the Houston Collieries Company operates several mines in West Virginia,
at Elkhorn, Maitland and Carswell, all in McDowell County.

.SE4M OF COST MINED.

In this part of McDowell County the two seams, Pocahontas No. 3 and
Pocahontas No. 4. are about sixty-five or seventy feet apart. Qhe‘Houstdn_
Collleries Company is woricing both seams simltaneously at their Carswell Mines.-
“The mine in Pocahontas No. 3 seam is known as No. 3 Mine and the one in No. 4

‘seam is kmown as No. 4 Mine. fThe explosion occurred in the lower or No: 8 Hing,

The thickness of No. 3 seam at this mine averages about five feet
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and has the usual charecteristics of the Pocahontas coal: high fixed carbon,
low volatile matter and low sulphur. 4n analysis of a sample taken from the
face of No. 9 Room on No. 2 Right East Entry is attached to this report. The
roof is composed of from 6 inches tol 24 inches of drawslate over which is a
stratum of black slate ranging from 6 inches to 3 feet O inches in thickness.
dbove this occurs the sandstone, and then the Pocahontas Eo. 4 vein which
a.v'erages 4 feet in thickness. The floor is a smooth ha.rd. blue slate.

The coal dips towards the northwest at a rate vafying from two to
8ix per cent and is free from faults and rolls. It is particularly clean and
free from any impufities.- It has no distinct cleat.

VENTILATION:

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

an exhaust. by & Harrisburg Foundry & Machine Company Eng-ine 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 fan which develops a2bout
135,000 cu. £, of air per minute. Of this amount. of air about 75,000 cu. ft.
are delivered to the No. 3 or lower mine. The fan is equipped with explosion
‘doors which, at the time of the explosion, operated very satisfactorily.

The ventilation in No. 3 Mine is divided into two,smﬂ;s, one of
about 47,000 cu. ft. of air oing to the West Side of the shaft and about
130,000 cu. ‘£t. "to the East Side. The double entry system of one intake and
‘one return is used. ‘-‘The cross entries are driven 1nv‘p.airs and in the main
east entries there are four sets of cross emtries all fenti]a.ted. by the same
8plit. The air goes up the main east alrcourse through the last breakthrough
-and down’ the entry to a stopping, provided with a door, which is placed across
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the entry between the last p=ir of cross entries; then up the aircourse,
through.the breakthrough and down the entry end rooms to the main entry again;
thence to the next pair 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. 4is far as the writer could observe, there were
few, if any, overcasts on the Main East Entries.
| The stoppings are built of two walls of slate, possibly sixteen or
eighteen inches apart, the space between being filled with fine material and
the outside of the walls plastered with cement mortar.
DRATDISGE:

The water which accumulates in the mines is pumped to the surface,
there being five steam and sixteen electric pumps at the plant.
B

The haulage system is entirely electric, seven locomotives being in
service. The trips are brought to the Ima.in partings by gathering locomotives
~and the loaded cars are then heuled by heavier motors to the shaft. There are
‘two main haulage motors, three Jeffrey cable-gathering motors amd three Ironton
‘Storage Battery locomotives. The trolley locomotives operate on a voltage of '
250 volts. The tracks are of 44-inch gauge and on the main heulage entries
ere laid with 60-pound rail on hard wood tles, averaging 4 in. x 6 in. in size.
In the rooms, twenty and thirty pound rails are laid.

The mine cars are of steel and when empty weigh about four thousand
five hundred pounds and have a capacity of about two and 2 half tons.

/On the Bast Side of the mine the haulage, especially on the cross
‘éntries, is on the returm air current. and as befors stated, it is necessary
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to opén a number of doors in order to allow the trip to pass down the entry.
HOISTING ZQUIPMERT:

The coal is hoisted by means of a Danville Steam Hoist made by the
Danville Fouundry & Machine Company, Danville, Ill. The cage is of the self-
dumping type. The tipple is of steel, equipped with 8-ft. bar screens,
1;3;--iﬁch space between the bars. |
LIGITING:

The shaft bottom is lighted with electric inca.ndescqnt lights,
while closed Bdison electric lamps are used by the miners. The fnine foremen
and fire bosses carry flame safety lamps, believed to be of the Wolfe tyve,-
for the purpose of testing for gas. A4As far as the writer knows, none of these
- safety lamps are magnetically locked. |

MINING METHODS:

‘J;ha mine is worked on the room and pillar system and is divided into
two sections, one going in an easterly direction from the shaft, known as the
East Section. and the other developed in a westerly direction from the shaft,
known as“the West Section. " The explosion occurred in an entry in the East
Section. The Main East Entries are two in nur.'iber,‘ one used for an aircourse
‘and one for haulage. . Jrom these main entries a cross entry and aircourse are'
durned at intervals of about 350 feet. They are driven from 15 to 18 feét
‘wide; on the entry the drawslate is taken down over about one-half its -width
and piled on the other side to serve as a parti¥) support to the slate still
témaining. . Wherever neéded, posts are set along the edge of the piled up slate
%G further vrotect the entry from falls of slate. 'In a number of places
the drawslate projected out over these posts and over the track. The pillar
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‘between the entry and aircourse is about sixty-five feet in width. The
rooms are turned from one cross eatry only, the parallel being siaply an
aircourse. These rooms are about twenty feet in width and spesced on eiznty-
five foot centers.

as the mine is = comparztively new operation, all of the mining
is advance work, no ribs or pillars having been drawm.

.The coal is undercut by electric chain mchines of the shortwall
type, one being a Jeffrey and tne othar a Goodman. Jds far as known, neither
of these sets is of the "permissiole® tyve, as defined by the Bureau of ines.

The air snsft is common to both minss, but the hois ting snafts are
Separate. It is the understanding of tie -writer taat in case of tze disé.bling
of the hoisting eguipment in Ko. 3 shaft, tarough an explosion or otherwise,
1t is possible for the miﬁers to go up the air shaft to Fo. 4 Kine and thence
-to the surface by w2y of No. 4 shaft. Conversely, if the No. 4 shaft is put
ou’cb of cozni:rxission, aééape for the men in No. 4 shaft can be effected by going
down the air shaft to No. 3 Mine and out by Hoe. 3 éha.ft.

No. 4 Mine is laid out to follow closely the general plan of the

No. B iine. It is intended to recover the pillars and ribs in the upper
Seams ahead of the Trecovery of the corresponding ribs and pillars of the
lower seams; so that when the latter are drawmn, any subsidence will not
injure the coal sbove.

The posts are of hard wood at least six inéhes in diameter.

In posting at the fade of a room, thrse props are placed close to

f[:hgp:face, the end posts being about four or five feet from either rib. Six

‘feel back of this row is a second row of three. posts staggered with the
-G : '



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

There are about ninety men employed urderground in No. 3 Mine and
fifty-five in No. 4 Mine. 4t present No. 3 iine is producing from four
hundred and £ifty to five hundred tons per da.y
EXPLOS IVES:

The coal, after being undercut, i.s shot down with permissible
explosives, Monobel and Tunnelite G being used. The explosive -is carried
into the mine in a wooden box in which it is kept until needed. The maxirmm
a.mo.untv which a miner iS allowed to take into the mine at a.n.y one time is
enough for three shots or about four and a half pounds.

The maximum amount used in a charge is three sticks in any one
hole, the drill holes averaging about two inches in diameter. The explosive
is tamped with clay shipped intc the mine from the outside, wooden or copper
tamping bars being used.

411 shooting is doms by electric batteries, the miners themselves
.doing the shooting whenever their place is ready, as there are no regular
‘8potfirers. _

previous .

‘There have been no/explosions in the No. 3 Mine, but on May 27, 191§
‘an explosion occurred in No. 4 Mine, in which four men were killed; the
.cause of the explosion was thought to be the iznition of an accumlation of
.gas by lighted mtches. & copy of the report of this explosion is on -file',
An the office of the Bureau of Mines.

‘In tImt section of the mine in which the explosion occurred, there’
is'moTe or less dust in'the rooms and along the entries. Samples of dust were
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faken and snatyses sheets bf thé Szme are attachsd ereto. Ine Dearimg of
Tuls dust upon the ‘explosion i§ discussed in another part of this report.
POWER PLNT:

‘The company generates all the power used &t the mine, having a
boiler plant of about 1500 h.p. and two 240 K.W. generators. & stone power
house is now in the course of construction.

STORY OF 7H5 EXPLOS ION:

On the morning of the explosion but comparatively few of the ninety
or more men generally employed underground kad gone into the mine because of
the lack of cars. . Most of those who had gone in were engaged in fixing the |
haulzge ways, putting up brattices, etec.

On making his rounds before the men entered the mine, Jomlm Ditzer,
the fire boss, claims to have detected gas within eight feet of the Pface of
Fo. 16 Room on First Right Entry and so reported in the fire bosses! report
book. This report book also was signed by Mine Foreman Roberts and by General
Mine Foreman John Maurice as ha..ving,r noted conditions. |

Zater in the morning, Genmeral Mine Foremen Maurice met Roberts at
the foot of the shaft and reminded him of the presence of gas in No. 16 Room,
to which Roberts is sald to lave v'réplived' timt he was then going up there with
4wo men to put up a canvas. General Mine _Fore;nan._Mauricé then left Roberts
and went to the West Side of the Mine.

" About seven thirty that morniz;.lg, Mr. E. L. Stafford, the Sueria-
tendent of the-'mir.ie,v was standing on the porch of his house which overlooks
the plant, when he saw the explosion doors of the mine blownm open and then
$all back into place.  The fan chart registered the explosion at 7340 a.in.__



4 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
currsent of about 30,000 cubic feet of air per 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 possibly five
hundred feet from the shaft. The head was badly crushed as if by falling
slate or timbers. This man had been at work on the track at or near the
point at which his body was found. Two more bodies were found on first
right just behind the door and were more or less bruised. The next 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
room had not been driven up a sufficient 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 Safety Lamp, the lower part
of the lamp being unscrewed, the threads intact. With the exception of one
gauze and the glass globe, the lamp was uninjured. - Later it was put together
and burned as good as ever. In the pockets of the clothes which Roberts had |
‘on were found siz matches and about three hundred .d'ollars. These articles
were taken from the body by the mine inspector, Mr. Butler. The bodies were
all recovered in a space of probably three hours from the time of the
explosion, the party having fraveled a distance from the shaft to ¥o. 16 room

0f probably three-quarters of a mils.



NOTES OF 2V ID:ICHE OBTLTITED BY Tdo BURZLU OF MINES:
| The Writer, L. D. iracy, and G. W. Grove, of Rescue Car Io. 8,

reached Kimball on July 21, 1919, and began an investigation to determine the
cause of the explosion and to obtain evidence of any explosion hazards which
might exist in the mine. The informtion contained-in the fﬁregoing paragraph
was gathered from Mr. H. L. Butler, Mine Inspector of the Department of Mines
of Viest Virginia, Mr. Stafford and Mr. ﬁaurice.

The following informtion 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 reportad_to be a careful and safe man.

The fire boss, John Fitzer, reported on the morning before the ex-
Plosion that Pirst Right Hast Entry was dusty. After the explosion, a sample,
No. 32434, of dust was taken at thae point where No. 3 room on No. 2 Right Bast
~Bntry héd broken into First Right lircourse and = second sample, No. 32435,
‘was taken in the breakthrough between Nos. 3 and 4 rooms on No. 2 Riéht Bast
Entry. The samples were taken at these points because of the heavy falls of
‘slate in the rooms and aifcoupse of Pirst Right. dnalyses sheets of these
samples are attached hereto. 4n inspection of these sheets will show that the
percentage of volatile matter and fixzed carbon in sémple Fo. 82434 is 14.237
and 50.53% resvectively, and the ratio of volatile matter to total combustible
matter is 21.97%, a.nd in Saﬁple No. 32435 the percentage of volatile matter is
24;93% and fixed carbon 56.98%; the ratio of volatile to total combustible
matter being 20.827%. It has been found in extensive experiments by the Buread’
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of Mines at its Experimentzl Mine at Bruceton that et the ratio of volatile
matter to fota.l‘com’busti‘ble shown in the above sa.mples it would take at
least 557 of incambustible materizl mixed with the total combustible material
to prevent the propagation of a.n explosion when there was no gas present.

The analyses sheets show that sample No. 32435 has 28.04% and
sample No. 32434 has 35.24% of incombustible material, both of which are much
below the req;dired. amount to prevent ths propaga.tioﬁ of en explosion. In
v-a.ddition, it 1s probable that there was prgsent a quantity of explosive gas,
»for the rea.éon that the sample of air taken in No. 16 Room on First Right
contained 5.89% methans as shown in the analysis sheet-of air, sample Ko,
11124 hereto attached. 4t the time this air sample was taken, the air was
&oing up First Right through 17 'room, and returning through the remaining
rooms to the main return éircourse. 4 measurement soon after the explosion
by the mine in_spé_ctqr of the air in First Right near No. 5 Room showed an air
current of 30,000 cu. ft. per minute. Atté.qhed $o this report 1s 2 analysis’
;sheet of samﬁlé",l‘{o.';{:z%s:which shows the znalysis of a sample of coal taken
£rom “the “face of No.“9 Room on No. 2 Right Bast Entry.

#ir sample No. 11121 was taken on the return East split and shows
{0415% methare in a cwrent of about 30,000 cu. ft. or about 65,000 ew. Tt.
;per -twenty-four hours. - &ir sample No.-11122 showing 0.83% methane was taken
rahead ©f thé-air and zbout 25 feet from the face of First Right Entry.  dir.
783mple o, 11123 with 0.77% methene was taken in'the neck ‘of No. 19 Room on
iPirst Right.’

4n “Inspection of ‘First Right showed that practically all of ‘the”
Stoppings between it and the aircourse had been blown out and ‘almost the entiré
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entry wé.s'filled. four or five feet deep with heavy falls of slate, some of the
pieces .weighing- séve.fal tons. Tﬁe tracks wore moreor less out of place and
the trolley wire down. dbove No. 16 room, however, there were but slight
falls of roof and the posts were standing. A4ll posts were standing in the
é.ircpurse and in the breakthroughs. In No. 16 and No. 17 rooms thers were
heavy falls of slate and the posts were d.owﬁ. In rooms Nos. 13, 14 and 15
there were also heavy slate falls.

In No. 5 Room Xeck on First Right a mining machine was standing,
which had never been affected by the explosion. In some of the rooms . the
floor of the breakthroughs had heen swept of dust as if by a broom. The
writer was unable to find any traces of coked particles. The doors on First
Right and on the iain E‘.;.st Enitry between Fiist Right and the Aircourse were
blown out. The door, howéver, between Second Right and Second Right Aircourse
was not da,mageé..

'_:The, explosion seemed to have shown the greatest force in the rooms
from No. 13 to No. 17 Rooms in Pfrst Right and in First Right Batry.

It also extended into No. 3 Room off No. 2 Right Butry which had
'Eréken through Aint'o ‘F‘ii'st Rizht iircourse and through the breakthrough intc
‘No, "4 Boom off Second Right Entry.

Some falls were found on the Main Parting and also soms timbers had
‘been blown around, but the damage was slight as compared to that found in
First Right..

: hom an interview which the writer had with the comﬁer, who is also
ta pbyiipié.n, it would seem that mine foreman Roberts and the two men who were
*Pound near 14 Room on First Right had been £inally overcome by the ‘afterdamp. -

iTha ‘remaining three men were undqubtig.ly killed by the force of the explosion



or from falling slate or timbers.

80 far as the writer kncws, none.of the machinss used-in mining
the coal are classed as permissible.

‘On May 27, 1916 an explosion occurred at this same operation, but
in the upper seam, in which four men were killed..' This explosion is supposed
to have -beeﬁ caused by the lighting of matches.

is has been stated, a report upon this explosion is on file in the

Bureau of Minés.

COXNCLUSIONS

From the evidence secured, there can be no doubt that the mine
foreman Roberts went into No. 16. Room on First Biéht BEntry in ordsr to make
an examination of the room previous to making preparations to remove the gas,
“should any be found. In all probability the light in his safety lamp was
-extinguished a.n& he was unable to ré;]\.ight it with thé aﬁtonatic lighting
-arrangemsnt.

.Ha evidently went over to the A'bre,la.ikthrbugh to No;'-'iﬁ_ and taking |
his lamp apart attempted to 1ight it with a match. In.doing S0, he ignited
‘a-body of gas which initiated the explosion.” From the fact that the explosish
gained force as it spread, and as the greatest evidence was found in the entry,
1t would seem that dust élayed a considerable part in propegating the explo-
sion.”

The particular parts of the evidence upon which these conclusions:
are based are' the high percentage 0f gas Zound in No. 16 Room, s Shown'by
the'snalysis of mine air sample No. 11124, the finding of the open safety

13-



lamp and the matches on Roberts! body; the explosibility of the samples of
coal dust obtained, the fact that the floor and breakthroughs were swept clean
of dust and that the farther the explosion traveled the more evidence was

shown.

BECOMMINDATIORNRS

(i) It is believed that in the futurs no flame sarety lamps shouwld
be used in this mine except an approved magnetically locksd safety lamp.

dlthough used by eﬁperienced men, this incid.eﬁt shows that even
they can not Va.lways be trusted.

(2) 4as long as the custom of piling slate on the side of the entries
is continued, applications of rock dﬁst should be made in quantities sufficient
to render the coal dust which accumulates thereon inert. It has been found by .
a larsge num‘né_r of experiments at the Experimental iline of‘the Burean that a
percentage of ;zo% shale dust amnd 30% coal dust will explode. -The percentage
of volatile matter (moisture and ash free) in the dust samples teken from the
Carswell Shaft-No. 3 ranges from '20.82 per cent to 21.97 per cént, as shown
inranalys_es_.‘sl_nets' of samples Nos. 32434 and 32435. To render this dust non-
explosive would require a mixture of about 58% ot rock '_cix shale dnst,prov:.ding
"n,o' gas wers present.

&irsamples No. 11122 and XNo. _. 11123 ‘takan on _A?Firs‘t _ﬁight show nearly
1% of gas present, and would probably reguire about 65% shale or rock dust and
357;' of coal dust in order that the mixture might be non-explosive.

‘This method of preventi.ng"dnsf explosions has been In use by somé
of ‘the hrée companies in the Illinois and Colorado fie_lds,.'.e_speci'a.ll:y"iﬁ“'fhé"
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