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FINAL REPORT
HAJOR ROOF=FALL DISASTER IN CRUCIBLE MINE
CRUCIBLE FUEL DIVISION, CRUCIBLE STEEL COMPANY OF AMERICA
CRUCIBLE, GREENE COUNTY, PENNSYLVANIA
MARCH 12, 1945

By
F. E. Oriffith, E. M. Lewis, and G, ¥. Smith

INTRODUCTION

Falls of roof material occurred on the day shift about 8:30 and &:145
8.0, Monday, March 12, 1945, in the Crucible mine, Crucibls Fuel Division,
Crucible Steel Company of Amsrics, Crucible, Gresne County, Pennsylvania.
Five men were killed, and thres men narrowly escaped injury. The acecident
oceurred when the timbers were tripped ocut from under rcof by falling mate~
rial in a pocket off a split that was driven through a 90-foot-square blosk
waﬂumk.ﬁm,ﬁmtm OffSIM“atmtrm. Thl#badi“
unmmmdbytumelingthmnahthnfmcnmm The lust of the
five bodies was recovered at 3:15 a.m., March 13, 1945.

Mr. G. W. Crove, supervising engineer, District A, Buresu of Mines, was
notified of the accldent about 5:45 p.m., March 12, by Mr. E. K. lewis, Fed-
eral coal-mine {inspector, Unlontown, Pa, Ilir. Lewis learned of the accident
from the Uniontown evening paper. MNr. Grove instructed Hessrs, F. E.
Griffith, E. ¥, Lewis, and G, M. Smith to report to the xmine at 8100 a.m.,
Karch 13, to make sn investigation. State Mine Inspectors J. V. McKeana and
0lin 8. E. Conrad supervised and assizted with the recovery of the five
bodies. Messrs. J. V. McKenns, E. W. Wilkinsen, and J. R. Walthour, State
mine inspectors, investigeted the mecident for the Pemnsylvania Department
of Mines,

CGENERAL INFORMATION
Location and Cpersting Officials
The Orucible mine of the Crucible Fuel Division, Crucible Steel
of dmerica, is located at Crueible, Greene County, Pennsylvania. Coal is
shipped on the lionongahela River and on the Monongazhela Railway.

The names and addresses of the operating officials are:

Joseph H. Callum President " Chrysler Building,
New Yerk City

W. J. Whittaker General Manager Oliver Building,
Pittsburgh, Pa.

T. P. Latta General Superintendent Crucible, Pa.

L. E. Hechling Chief Engineer Uniontom, Pa,

W. E. Hart w‘ty min“r cmcible’ Pa.

Thomas Mark Mine Foreman Crucible, Pa.




The report of an inspection of this mine, which was made December 15
to 22, 1944, and January 3 to 6, 1945, showed that 776 men were employed,
of which nusper 565 work underground on two shifts.

The average daily production of coal is 4,800 tons, The total pro-
duction for 194, was 1,228,634 tons of ¢oal. The probable life of the
mine is 30 years.

o meeom

Thomnﬁuano:womdmdﬂmr&mmutmuﬂmw
bad, The immediate roof in the 23 butt section is spproximately 12 inches
of top coal and 12 inches of draw slate., Above the draw slate is several
inches of shale, and above the shale iz a layer of solid black "slate®
varying from 4 to 8 feet in thickness. The bottom is fire clay which softens
when exposed to air. In the area in which the accident occurred an unusual
number of cleavage or slip planes was cbserved in the intermediate roof.

Iype of Mine

The mine, opened by a slope 570 feet long on a 17° pitch and four
shafts ranging in depth from 165 to 432 feet, is developed in the Pittsburgh
coal bed, which has an average thickness of 84 inches in this mine and has
the characteristie impurities of this bed. The coal bed dips in a westerly
dirsction on an average of sbout 1l percent, and the maximmm cover is approxi-
mately 500 feet thick,

UNDERGROUND MINIKG ORS, CONDITIONS, AND EQUIPMENT
The mine is ¥ laid out with reference to butts and faces and
is developed on the /room-and-pillar system of mining. MNain entries vary in
number from 5 to 13, cross entries from 4 to 6, and room entries driven en
the butt cleats are iam pairs; Htiries are 12 feet wide on 50-foot centers.

Rooms and pockets are 16 feet wide, and rooms are on 100-foot centers.
Crosscuts are made in rooms and entries at 100-foot intervals,

The extraction of pillars is accomplished by driving pockets and break-
ing through the rib to the open end at intervals, leaving small stumps of
coal which are not recovered. Fairly definite pillar lines are maintained,
and good pillar falls are experienced. Ain estimated 85 perceant of the coal
bed is recovered,

The coal is top-cut and sheared to & depth of about 8-1/2 feet, All
ooal is loaded mechanically by mobile loading maehines.

Iimbering

A undform system of timbering has been adopted at this mine, and ths
system is generally enforced. However, mo plans or diagrams of the system




are made. The system requires eross bars on f~foot centers to within 4 feet of
the fauce bafore cutting so that the operators of cutting and loading machines
sre not beyond the last cross bar while at the controls of the machines.
Breakline posts and oribs are set where, in the judgment of the officials,
they are needed, Timber crews are provided with slate bars and timber jacks.
The roof is tested by the vibration method with picks or slate bars.

Ventilation and Mine Gas

A centyrifugal and a propellsr-type fan are operated continuously to
induce alr flow in the mine, The fans are operated exhausting, They cireu-
late a total of about 352,000 cubic feet of air a mimute., The air flow in
the mine can be reversed, and a aplit system of ventilation is used. The
ventilation 1s controlled by a system of doors, stoppings, regulators, over-
casts, and line brattices. Stoppings are constructed with brigks or cement
blocks. Doors are hung in pairs to form air locks, and haulageways are in
intake air,

The mine is rated gassy by the Pennsylvania Departasent of lMines, and,
fron analysis of air samples collected by a Federal inspector during the
period December 15 to 22, 1944, and January 3 to 6, 1945, a total of 753,926
cubic feet of methane was being liberated in the ninn in 2 hours, About 75
permissible flame safety lamps and 1 electric methane detector are provided

for gas testing.
Drainage

Wmmrkiagphmmdhmﬂxgcroadamtho'zsbattueuenmnatw-
ary.

Dust

Finely divided goal dust in this mine is explosive. Excessive accunu~
lations of coal dust were not chbserved. Viater is used to allay coal dust
during cutting, after blasting, on loaded trips, and at the underground dump.
The mine roof, ribs, and floor are rock-dusted by two track-mounted rock-
dusting machines, In the Fedsral inspector's report, previously referred to,
the average snalysis of the incombustible content in 12 samples collected
was 73.9 percent.

Haulnge

All haulsge is done by electric trollsy and cable-reel locomotives.
Hattlage tracks are maintained in good condition, and adequate clearance along
tracks is maintained.

idghting

Incandescent slectric lamps are located elong haulageways at intervals,
Permissible electric cap lamps ars used by the miners for illumination.




Underground

Direct—-current 250-~volt permissible-type cutting machines, mobile-
loading machines, and hand-held electric drills are used,

ves

Permissible explosives, fired electrically with permissible shot~firing
devices, are used for blasting coal and reck,

CONDITIONS IMMEDIATELY PRIOR TO ACCIDENT

The place where the accldent oceurred was cut and blusted during the
day shift on Saturday, but the coal was not loaded until londayj the mine
did not work on the night shift Saturday on account of high water in the
river.

Information, relative to the conditions of the working place prior to
the accident, was obtained {rom statements made by persons who inspected,
examined, or worked in the place, These statements are as follows:

The fire boss, who examined the place at about 4 a.m. on Konday the l2th,
that the working place was cut and the coal blasted; he observed no

evid-a« any particular hazard, none of the roof supports was broken, and,
mhi.sjudgnnt the placs was in "paifect shape." ) He mads a second exmmi-
nation of the place at about 8 a.m. and the place #was *still in goed condition®;
ths loading machine had loaded five cars, and the helper was digging loose
coal Ifrom the face, The loading-machine helper tested the roof with a pick,

in his presence, and it tested "all right." He stated that he examined the
roof near the face and observed a suall crack in the roof which would be taken
cme by timbers., He stated that the syatem of timbering was up to stand-

ard and he did not think there was any danger.

The face boss stated that he visited the place about 7150 a.m. after
the machine had loaded five c¢ars. He asked the loading-machine helper to test
the roof, and from this test the roof was good. He stated that no broken
timbers were in the place. The roof was not broksn and was perfectly safe.
The roef coal was up, and he did not think it necessary to plece any cribs
because the entire aree wes protected by cross timbers. He visited the place
again, some minutes later, to instruct the timbermen where to go next, but
did not go to the faee, He was on his way to the sidetrack when notified
that a fall had occurred and trapped the men in this place. He returned and
tried to get ons of the men out from under the fallen roof materisl, The
roof sbove the fallen material was working, and he retreated in time to avoid

being caught by a second fall.

The loading~-machine operator stated that he trammed his loading machine
into the place the first thing Monday morning. He examined the place thor-
onghlybctmloadingwcealmdamaimodtheplaunﬁ there were no

broken timbers, After loading five cars he stopped the to wait for
a car change, mdhi-halperte:todthcmafagain;bar-ltthephcem




in good condition. While they were in the place, they heard no sound to
indicate that the roof was working. MHe stated that the timbering was within
one cut of the face and, in fact, the last cross timber was a little too
¢lose for free operation of the machine, He said that he did not bump any
of the timbers while loading the coal, After loading all of the loose
coal, he made amother examination and considered the place to be safe.

A traclkman stated that he had been instructed by the foreman to go to
this place the first thing in the morning and lay track to the face. He
was working with two other trackmen (track crew consists of three men in
this mine). When he arrived at the place, the timbermen (a bratticeman was

assisting the three-man timber crew) had already set one cross timber, and
he stood watching the timbermen work, He did not hear any sound of the
roof working. He stated that the place was in good condition; he did net
sse any broken timbers and considered the place safe and better than the
average working place, He stated that he left the place to get soms ties
and, st the time of his departure, the timbermen were preparing tc set the
second cross timber. He stated that he had left the place only a short
time before the fall of roef material occurred.

The other treckman (one was killed by the fall) stated that he was
standing near the "bridge bars® ef the place watching the timbermen set a
cross bar on the jack and 1ift Lt against the roof, le stated that no tim-
bers were broken, the place wae better than average, and he did not think
a fall ecould ococw in the plase; A monment later the roof cracked and
started falling near the face; he ran from the place, and the other nmen
started to run but were unshle to escape; He stated that he did not hear
the roof work at all witil it made that one erack,

The assistant mine foreman in this section of the mine stated that the
stump of coal, that was grushed out by the fall, showed some signs of
erushing prior to the aecident but, in his opinion, this condition could
have been caused by blasting and did not, necessarily, indicate unusual
wtresses,

SIZE OF FALL AND RRECOVERY OF BODIES

It is estimated that more than 500 tons of roof material had fallen
in the first and second falls that osccurred when the timbers cellapsed
under roof in a split and a pocket driven imto the 90-~foot-square block of
coal near Ro. 5 room, 23 butt left; off 3 flat west entries. The material
in the first fall, that buried the five men beneath it, consisted of 12
to 1, inches of roof coal, 12 inches/8f UPEW slate, and several inches of
black shale. The material of the second fall consisted of a solid black
"glate" boulder, approximately 30 feet long by 30 feet wide with an average
thickness of about 4 feet,

The bodies were recovered by loading the material from under the black
*slate" bouldsr. As the breken material under the boulder was removed,
safety posts and l8-inch-squars eribs were set to support it. The work of
recovering the bodies was supervised by State ifine Inspectors J. V. McKenna
and 0lin 8, E. Conrad.




The body of the first msn, a trackman, was recovered from under the
fall at about 2 p.m., March 12, 1945; the second, a timberman, at about
6 p.m.j the third, a timbermsn, at about 11145 p.m.; the fourth, a timber-
man, at about 1250 &.m., March 13, 19453 and the fifth body, & brattice-
xan, about 3:15 a.m., Mareh 13, 1945. A list of the names of the deceased
and their occupations is appended.

INVESTIGATION OF CAUSE OF FALL

The aceident was investigated on kMarch 13, 19,5, by Messrs, F. E.
CGriffith, mining engineer, L. M. Lewis, Federal coal~mins inspector, and
G. H. Smith, mining explosives engineer, frem the Buresu of Mines. Messrs,
de V. lickenna, inspector in the 13th Bituminous District, E, ¥W. Wilkinson,
in the 5th Bituminous Distriet, eand J. R. Walthour, inspector in
the 19th Bituminous District, investiguted the accident for the Pemnsylvania
Department of lilnes, The Buresu of lines investigators sccompanied the
State inspectors underground, bui an independsnt investigation was made by
each,

It was learned in the investigation that a eplit had been drivea through

a 90-foot~square block of coal and two 8-1/2-foot cuts of coal had been

taken from a pocket to the left of this split. The right rib of the pocket
was started 6 to 8 feet outby the point where the eplit had eut through into
Bo. & of & group of five entries known as 23 butts. This procedure of split-
_ting the block of coal was contrary to the normal procedure followed at this
mine, It was stated that it was carried out in this case because of heavy
falls in a breakthrough and falls in the Mo, 4 entry.

From statements of offieials and others who had visited the working
place a short time before the accident occurred, the place was timbered in
accordance with the sdopted standard; three cross bars had been set in the
pockst and & fourth was being set at the time of the fell. This could not
be verified by obasservation at the time of the investigation because only a
small portion of the fallen material had heea loaded out. It was noted,
while inspecting other working places in the vieinity, that the timbering
standard requiring eross bars at about 4~foot intervals was maintained,

It was also noted that cribs were placed near the breskline in most of the
other working places. However, no claim was made that eribs were set at any
point in the place where the accldent occurred. The lack of such a roof
support may or may not have a bearing on the initial roof fall, which con~
sisted of c@al, draw Shtﬂ, and shale,

It was observed that a hidden, almost vertical, slip or clsavage plane
was parallel with the face of the pocket and another was almost parallel to
the right rib of the split., From the stutament of the trackman, who nar-
rowly escaped injury when the initial fall occurred, the roof started fall-
ing at the face of the pocket. It is thought that the falling of this roof
material tripped ocut the supporting leg posts of the cross bars without
breaking them or giving much advance warning.




SUMSARY OF EVIOENCE AS TO CAUSE OF ACCIDENT

The statements of the officizls and other employees show that, in their X |
opinion, the place was satisfactorily timbered, the vook that fell was so heavy | ™
that any defects could not be discovered by observation or sounding, and uigns
of unusual weight did not ashow on the timbers or pillars of coal.

PROBABLE CAUSE CF ACGIDENT IN THE JUDGUENT OF THE BURFAU INVISTIGATORS

The Burcau investigators halieve that the cause of the accident was
inadequate timbering for the unusual roof gonditions encountered, The timbers
collapaed without giving sufficient waming for the men to escaps. It &is
believed that the timbers would have given smple warning before collapsing if
eribs had becn placed on the cuteide of the curved track entering the pillay
pocket und breces had beon placed betwe.n the three-plece sets 6o give collsctive

leteral support.
STATE INSPECTORSY COHCLUBIONS

A hsuring was held during the afternocn of Karch 13, 1945, by the State
inspectors and the coroner. %he Fedoral investigatore were informed by Mr. J. V.
MoKerna that the hosring would be gonfined to the State inspectors, the coroner,
end the witnesuses who would be admitted only one atca time, However, the Federal

investigators were infomed that the State inspectors found no violations of mining
laws or company rules and oould detemine no nejiigencs on the part of anyone,

LESSONS T0 BE LEARNED FROW THE CONDITIONS 45 TRBY RIATE 10 THIS ACCIDENT

In the opinion of the writers, thoe outstanding lessons to be leamed from this
accident ares ,

i., A plage should be completely timbared bofore men are sent inte the place )
to do work other than timbering.

2, In seotions whore clesvage or slip plsnes are frequently enmuntered,
three-plece framed timber sots should be srected, with the legs placed in hitchos
cut fnto the bottom, and braces or sprags shoul be placed between the tizber eets
to give colleative longitudimel support. :

3. ¥hen the ascoident oécurred, more men than necessary were in the wprking
place,

RECOI2(ENDATIONRS

The following recoxmendutions are made in the belief that thelr adoption will
materially lessen the chances of a sinilar acelident oscurring at this minet

1, Plans for the timbering system should be prinmted and posted at conspionous
places,

2. Sultable rods or bars, irstesd of pleks, should be used for testing roof,

3, The timbering in a place should be completed before men are sent into the
place to do work other than timbering,.




4. In mections where cleavage or slip planes are frequemtly encountered,
three-piecs framed timber sets should be erected, with the legs placed in
hitches cut inte the bot and braces or sprags should be plaged bhetween
the timber ssts to give collective longitudinal eupport.

5. In pillar mining, cribs should be placed wherever break-throughs
are made and on ths outside of the curved track entering pillar pockets.
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AEEERRIX 11
Flan showing detall and location of asceident
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October 18, 1945

From: Fred 0. See

To:  District Managers

The following report was receivad from Rodney Simms, Field Superintendent in
Central West Virginia, tcday:

"On October 11, 1945, at 2:30 A.M., the Klk River Cosl & Lumber Co. had a fatal
accident. Accident was due to fall of "Jack rock" on loading machine on /1
Section of Main East Mine.

Bee Scott, loader operator, was instantly killed, Russel Pareons, Foreman, and
loader helper received fractured backs.

Short circuite caused from the fall set loading machine cables afire, causing
so much smoke and strong fumes that rescue men could not get within rsach of
the dead or the injured.

Suffocation would have caused the death of the two injured, had it not been for
the use of 28 Cardox shells available on the section at the time, notwithetanding
the serious damage to the loading machine.

Rescue men came un on the intake air side with the valves open on the shells.
This action forced the smoke ahead of them until they reachad the fall; then
additional shells were placed around and on the fall which quickly put out the
fire. Result was the sgfe rescue of the two injured. ’

Above statements are made and verified by both the Management and lebor of the
Elk River Coal and Lumber ComPany. They feel as though there would surely have
been three fatal accldents had not the Cardox been available.®

We are very hapoy that CARDOX made it vpossible for the rescue party to save

the lives of these two men. In addition to the rescue of these two men, a
ssrious mine fire, with large property loss was, no doubt, everted.

géred (9 Se%w

FOS;JED
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