


-3~ EXPLOSIOR IX THRE YBANELIN

NEAR JOHNSTOWN, CAMBRIA CQUNTY, PERNSYLVANIA.
OCTORER 31, 1909.

BY GEQRGE 8. RICE.

SRAREREXR SRS F LA ERERSE LR REER

On Sunday afternoon, October 3lst, 1909, at 5:15 p. m., an exples-
ion eccurred in the FPranklin Mine No. 2 of the Cambria Steel Compa

By NOAT
Johmstown, Pexnsylvenis, in which eleven men were killed eutright and twa
others dled shortly after the explosion frem the effects of afterdamp, one
soon after reaching the hospital and the other on the following day. Two
more men were seriously affeated by afterdamp and at the time of the investi-
gation, 1%t wes not known whether they would recover.

The explosion wae local in sharscfer. There were sbout 30 men
in the mine and some of these were not aware there hsd been gn expleosion
until they had finished their shift. The extrome range of the explosion
was probably not over 18500 feet, although it was severe locally.

The morning follewing the explosien wpon seeing the reports in
the newspepers, the writer telephemed the operating company to see if rescue
apparstus was needed, but It was found thet it was not as the section sf the
mine where the explosion ocsurred had beon searched by rescue partles during

the night and o211 the living mem snd the bodies recavered.



Messrs. Paul, Jones and the writer reached the mine that evening
and investigated during the night.

ENTRIES AFPEQOTED BY EXPLOSION:

The emtries affected by the explesion were the fourth left hesding
for a distance of 1500 feet, the ninth end tenth parsllel, 300 feet to the
east of the intersection of the fourth left heading and 800 feot to the west
of game. The flame ares was much less in extent.

We started the investigation at the second left heading uear the
point where there had been found two dead men; also two living, though over-
come by afterdémp. These men formed e timber gang in charge of Joseph
Jones, and had been working in the eighth parallel on the east side of the
fourth left hesding. They were engaged in pubting up timbers when the ex-
plopion occurred, but were outside of the rangse of force. They went out
the eighth parallel to the fourth left hesding, passed up this hesding over
the path of the explosion, and thence into the tenth parallel, whers they
wore overcome within about 200 feet of fresh air.  They lay there for
gsome hours and Mr. Jones and one of the others died.

In going east 2long the tenth parsllel, evidensces indicated a
amall smount of force that had gone outbye; that is, to the west, but mo
flame effests were obserged until a swamp or wet place about 150 feet lomg
was passed, which was near the Junotion with the fourth left heading sir~
course. The door frams between the aircourse and the fourth haul

sge hed
been blown 180 feet cutbye or west along the temth parallel. Coked dust,
the first observed, was found in orevices in the tenth parsllel fhcing the
fourth left hegding near the junction of same.
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(inbye tenth parsllel)

Going in the fourth left heading from the tonth parallel, the
following evidence was noted:

The switch-~stand inbye the tenth parallel was bent outbye.

Three cars of slate Jjust inbye the switch were not dsmaged. There
was some dust on the inbye end of the inner car.

The concrete stopping in the first orosscut inbye the tenth, 20
feet from the fourth left entry wes intaot, Coked dust was observed ¢n elther
rib of the crosscut and on the roof at a poeint 4 to 5 feet from the cormer.

on the ribs of the fourth left, inbye the crosscut, there wag more
or less acked dust on the outbye exposures.

Beyond this point, there was & car of slate, blocked by props,
which had a heavy miss of coked dust 2 inehes thisk at the bottom of the
door on the imbye énd, but the car showed no effects of violence. A

sample was taken of this coked dust and snalysis

There was & tool box at the east #ib 20 feet outbye from g blind
slant started for the eleventh parallel, the hinged door of which was open
btut the contents were not disturbed. Same unscorched paper was found in

irticles only

it. The gutbye end had such coke. The inbye end had cdke pt
on the edge of the door.

An empty car, a little inbye the tool box, had no ¢uke on the
cutbye end but a thiok crust of coked dust on the inbye end.

At the mouth of the eloventh slant, there was an ingh and a half
pipe line which had been hung up against the roof, but was now dewn on the

track snd bent wesat. A commesting pipe laid through the opposite
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erogsscut had beern broken loose at the tee and swung inbye 2 feet.

A tool box which had stood at a sorner of this crosseut had been
thrown west a few feet and ewmng around. Thors was a heavy coked dust
‘seale on the cormer of the rid facing the slant.

In the next snd last crosscut which had just been broken through
into the aircourse, s losded sar wes standing against a pile of cosl. There
was coked dust on the end of the car fasing the fourth left hesdings  Ceoked
dust wag observed on these exposures on the left rib which were near the
aircourse and faced toward 1t. This dust hsd seemingly been deposited
as the flame gwang arcund the eormer into the sircourse.

There was no occked dust showing at the end of the heading which
wes sbout 5O feet past the erosscut. The ribs were danmip; the heading had

not been worked for g time.

H HEADING:

At the face of the eleventh slant, which was a blind etub in gbout
100 feet, three or four shots had recently been fired. It was stated that
two men had been sent into this heading %o take up rock bottom and extend
the headingi also that these men wore instructed to use dynamite. It was
claimed that the men had sald on going into the mime that they were going
to "shoot up bottom"

The ccal in this slant was 21 inches thick, belew which was 10
inches of slate snd belww that 5% feet of bard fire clay.

A% the time of the investigstion, the face was in very rugged
condition. The bottom had evidently been 1ifted by shots, but thore was a
mass of fine coal on top of the broken roak snd there were four holes with
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dead ends in the cosl 14 imohes to 21 inches in depth. A loaded car with
gmall pleces of rock and coal on the bumpers was standing noar this pile.
A layer of goked dust had been deposited on top of the loaded car snd also
& coke soale on the bumper on the outbye end.

The shots in the scal were évidently dangerous; the bottom shots
were goncealod, It was not entirely clear whether the shots in the oosl
‘had been fired after the bottom shots but that was the appesrance. There
was no outting in the ecal.  The shots were directly on the solid. Dyna-
mite was supposed to be used only in the brushing and “Goal Specisl™, (s
pormissible explosive) in the ceal.

‘Subsequent investigation indicated that shots in this entry were
wndotbtedly respensible for the explesion, but whether ceal or bottom shots
was not decided.

There was not a large amount of aoked dust on the ribs of the
slant, but there was s¢me showing near the mouth. The roof had water
drops on it. Little violeace was indicated in this road. At the latter
point, two shovels stood against the scuth ribs probebly just as they were
1eft by the men before preparing the shots; they were covered with dust.

Neoar the mouth there was & prop under a pipe saleng the rib which
had odke on the outbys and.

The faot that the pipe lins which crossed the mouth of the slant
had been bent outbye from same and that thore was coke on the corner of
the opposite crosssut, also that a tool box had been moved west and a branch
pipe line smmg inbye on the héad-,ing, as referred to in the notes of the
fourth heading, all indfoates that the explosive flame sweeping out the
slant spresd imward snd outward on the fourth heading.
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(snbye the fourth left heading)

The tenth parellel heading was sbout 5OO fest in length from the
fonrth Jeft hesding to the fase. A short distence in from the fourth left

hoading, a few ties were displeced, but otherwise mo violemse was indicated
by movemant.

At g distsnce of about 100 feet from the miouth, there was some
ocke on the inbye-fasing exposures of the ribs.

At the cormer of the slane, theve was & coke srust on %he inbye-
fasing corner

Just past the immer cormer, there were additiomal ecke deposits
on inbye-fasing exposures.

k 1ittle further im, coited particles were adhering to the roof.
The entry walls inbye the slant were mainly rack where s ol Nad been

The floor of the entry from the slant inbye was genes

passed thromgh, the coel being very thim., A%t the next snd laet open sross-
cut and on the oppesite riba, heavy ocke crusts had been deposited. The
tosl in this vicinity had partings of slates When the molten eoked dust
was depesited, it appeared 1o have stuck to the coal, but not ta the siats
partings so these wore made censplouous by the sbsence of the goked dust
which govared the coal in the vieinity.

The fleme did net appesr to have penetrsted to the head of the
entry,but just cutbye the last oresscut not yet couneated to the ninth
parsllel, cokked dust on the outbye exposures was noted. I the last qpen

erosseut on the fnner (east] »ib, the cokte was on wne exposures fasing north



or the direstion from which we supposed the flame to have coms. On the
epposite or west rid, the ccke was on the south-facing exposures.

At the end of this crosscut, where it entered the ninth parslilel,
there was 2 tool box &% the oagt rib. There was coked dust on both exnds of
this Bexs On the same rid a few feet further alomg near vwhere it ceyisrs
with the ninth parsllel, thero was a pile of props, the top of which hsd the
appearance of having moved slightly toward the ninth. On both the east apd

west dorners of the ergsscut, there ware cruste of ccke on the open 6XpPoERTEE.

From the last apen crosscut to the face, & distance of sbent 120
feat, it was quite demp. No dust snd no aedking was chsarved. Outhye the
last crossout, there was a pool of water. Further ouk, some coked dust
had been deposited on esch rik, altermately on inbye znd outbye exposures.
The same wag true on the slant leading to the feurth left heading.

In going out on the fourth heading, etarting from the tenth parallel,

there woere three ogrs near the Junction With the ninth parallel

which were

not diaturbed. On the other hand, in the ninth parallel, there had been &

10 inoh canorete stopping standing s f&w feot from the fourth Jeft sim

aurEG.
this had been burst inte the parallel znd the fragments throewn west fyom 78
to 180 feet along the entry. These fragments welghed frem BO to 100 pounds
eaghe It was apparent that the main force of the explesion travelled out
the aircourse inasmuch as the stoppings in the orosscuts between it and the

bhaulage rosd were blewn toward the hsulage rond. The aircourse was the
in'iin



intoke and the hawlage rosd the retum.

In the fourth left heading opposite the entrance to the ninth
slant, there was ecked dust on sn outhbye facing exposure. This deposit of
coked dust was the last one ¢bserved by the writer as he went out the heading.
There had beon some men working st the switoh inte the slant. Those were
killed outright. It was xot reported whether they were bdurned or not,

A short distance further cut, there were two ¢ars off the track,
but undsmeged. Beyond these on the fourth left, thare were some men making
& manhole. One shot hal evidently been fired immediataly previous to the
explosien, the pile of coal remgining.  As this conl was sovered with secet
and dust, the shot wge probably not comnected with the explosion. Three
or four men were working in this vioinity and these wore killed outright,
Between the manhole and the switch above mentioned, two men were said to
have been found partly overcome by afterdsmp, and who were still living ab
the time of investigation. Their location at the moment of the explosion
is not known to the writer.

At the eighth parallel, there was & Sarge pile of dust axd timber,
avidently blown through the srosseut from the alrecurse. Further ont the
fourth left heading, there ware the fragwemts of & docr which bad been blown
from & point near the eighth parsllel.

Opposite a orgssout, there was a pile of dirt blewn from the air~
ooursa. Thers was no evidence of disturbancs at the soventh slaat and it
was spparent that the explosive wave had not entered eithsr the eighth er
peventh parallel. The four men who were found near the seccnd left hoadimg
had boen working in the eighth at a point asbout 400 feet from the mouth.
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In the next crosscut outbye the mouth of the seventh slant, there
wore wood fragments and debris from the corosscuts, evidently blown from the
sircourse side. Beyond this arosscnt, there iras & pair of doors which were
opened inbye at the tim of the explosion and had remained so. In the cross-
cut bayond, fragments of the concrete stopping had been blowa into the heading
from the direction of the alrcourse. This was the last plece of evidence

neted in going out.

OOELUSIOH& The mine was not considered a gaseous one and & "oap' was not
obtained in a Wolf lamp in the course of the Investigation. The case
appears to be a very dn:ple one. Shots bored straight into the solid coal
in the face of the eleventh slant, probsbly charged with dynsmite, had Pall:*:‘
sty blown out and the flame of the dynamite had ir sll probability ignited
the dusty or else bottom lifting shets had gone off after the cosl shots and
the flame of the dynamite had expleded the coal dust. In either csse, the
writer would atiribute the explosion 4o dynamite and coal dust. The explo—
sive wave passed out of the slant, part of it going inbye on the heading and
the other part outbye, killing near the mouth of the slaut the two who were
responsible for the shotse.

At the tenth parallel, the explosion divided, part of it bursting
the door and going west, »the flame dying awsy on a swamp. The part going
east passed to the last open crosscut and thence bgek through the ninth to
the fourth hesding, joining or following the explosive wave that passed
stralght out the fourth headinge A branch of the explosion entered .the

ninth west parsllel, burst a concrete stopping, showing more violence here

than at any other point. The wave passed down the fourth left aircourse,
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barsting the stoppings toward the fourth left heading. The braench wave
that passed straight out the fourth left heading killed the men who were
working near the ninth slant ard those who were working on menholes further
out. Beyond this point, there was no evidence of flame, although there
was considerable dust more or less dry.

The total distance traversed by the flams did not sppear to have
been over 800 feet.

The dust does not seem to be of a very explosive nature. SHome
samples of coal piaked from the fase of the eleventh slant showed the follow-
ing snalysis, reported nnder laboratory numbexr 9260:

Bolature ece - eee  ses  1e28

Velati'le combust’.b].e XX 19‘88
Fmﬁ earben' - sa [ X X} 68@11

AB XX XX oo eee la.?s
100,00

Sﬂph‘ar sse eses  ses 2499

Analysis of the coked dust from the inbye end of & sar in the
fourth left heading Just a little outbye of the mouth of the sleventh slant
showed the following amalysis, reported under laboratory number 9261:

Molisture «se ene can «T1
Yolstile combustible ... 11.09
med. Qa?b@n Y e see 57.65
‘sh LE R ] o0 [ X X ] [ X R 2@.55

100,00

An anplysis of ocked dust collected from a rib in the tenth parallel
is as follows, reported under laboratory number 9262:
Noisture KX ese ass 1.38
Yolatile combustible ... 8048
med Q&rb@n * eace see 52059

“h s e XX ] see XX 37.55
100,00
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It will be unsgfe %o rezson from the incresse in the ash contents
thet any conmsidersble amount of the fixed carbon had been burned, inasmuch
as thers was perhaps some shale or rock dust mixed with the ccdked dust.

The change in the fized carber - volatile combustible ratio ig of

interest as shown in the follewing iable:

) Coal 3 Cokad . dust :

: 9260 1 9261 : 9262

$ H H ) H

H : : :

Yolatile combustidle 1 22460 s 14.9% : 1%.89 :
4 H s 3

Fixad carben 4 27.40 : 85.91. 1 86411 :

The naturally low volabtile combustible matter of thils cosl mekes
it less susceptible to explosion. It probsbly regquires a strong initial
flame to ignite the dust and propagate an explosicn. This is probably one
reason why the explosion f#iled to sweep through the mine. The other is
that owing to the thin cosl in this part of the mine, there was a large amount
of brushing to mske head room. This would cause shale and fire clay to¢ be
mixed with the cogl dust and thus decrease its explosibility.

The mine appeared to be well laid out snd generslly well sdministered.
However, there was not sufficlent sprinkling done and it slso seemed to be
tempting Fate to allow “"shooting off the solid", parsicularly with an explo-
sive like dynamite, the flame of which will readily ignite coal dust. Dyna-
mite is used for demonstration purposes in the Frenech, Belgian and German
galleries and inverisbly ignites any ordinary bituminous coal dust.

Even if pemissible_ explosives are used in shooting coal, if in

the eame mine dynamite or other long flame explosive is used in brushing,



or in rock adjacent to the coal, it is equally as dangerous as if fired
direotly in the coal face, unless the coal dust is removed or made safe by
thorough wotting.

Respectfully submitted,

. 7
Hining Engineer.

Pittsburgh, Penna.,
July 20, 1910



