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FINAL REPORT ON MINE EXPLOSION
FRANKLIN COLLIFRY, LEHIGH VALLEY COAL COMPANY
WILKES -BARRE, LUZERNE COUNTY, PENNSYLVANIA

DECEMBER 11, 1947
By
Charles F. Weber, David M. Hart, and Walter S. Eltringham
 INTRODUCTION

A double exploswon of methane occurred in the Ross vein workings in the
No. 9 slope section of the Franklin colliery, Lehigh Valley Coal Company,
Wilkes-Barre, Luzerne County, Pennsylvania, at approximately 11:10 a.m.,
Thursday, December 11, 1947. An interval of sbout a minute elapsed between
the two ignitions. Of the nine men in the immediate exp1051on area, five
were killed instantly, three died later in the hospital, and one escaped
uninjured. Eleven workers in nearby Ross vein worklngs where the explosions
were felt, escaped uninjured.

”-Evidence indicates that'theﬁexploslon was caused by the 1iberation'6f a
large quantity of methane from the face of a chamber follow1ng a rush of coal
It is believed that the methane was ignited by open-type electrical equlpment

, The Bureau of Mines office in W1lkes—Barre Pennsylvanla wasg notified of
the exp1031on at - 11: :45 a.m. the day of the exp1051on by company officials.
E. H. McCleary, W. S. Eltrlngham D. M. Hart, and C. F. Weber of the Bureau of
Mines reached the colliery office at 12:35 p.m.; other Bureau employees were
instructed to stand by and be prepared to take the Bureau's mine rescue appa-
ratus to the mine in the event it might be needed. State Mine Inspectors
D. H. Connelly, Andrew Wilson, and J. D. Edwards arrived at the mine
about 12:55 p.m.

The party of State and Federal inspectors entered the mine immeédiately
and learned that all the bodies except one had been recovered; an accumulation
of water and bad roof on the gangway delayed the recovery of the last body
until about 12:30 a.m. the following morning. '

Two small fires found burning a short time after the explosions were
extinguished by company employees.

GENERAL INFORMATION
The Franklin colliery is near the southeastern boundary of Wilkes-Barre,

Iuzerne County, Pennsylvania. Run-of-mine coal is loaded into railroad cars
and hauled by the Lehigh Valley Railroad to another colllery for process1ng

The maln office of the Lehigh Valley Coal Company is at 133 North River
Street, W1lkes-Barre Pennsylvanla and the operating offlclals are as follows:
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L. R. Close, president

K. F. Arbogast general manager

H. W. Montz, mining engineer
Osborne Morgan, safety engineer-
-Harry Spare, colliery superintendent
J. P. Daley, mine foreman

A total of 270 men is employed on 2 shifts in the production of approx-
imately 580 tons of coal a day.

The colliery was opened about 1850 by the Franklin Mining Company. The
Lehigh Valley Coal Company acquired the property in 1891 and it continued
active operations until 1931. The Franklin ‘Coal Mining Company, & subsidiary
of the Pagnotti Coal Interests, Incorporated, secured a lease on the property
in 1941 and operated the ‘mine- untll the lease was canceled on February 16
1945, at which time Operation was resumed by the owners.

_ The mine~is opened by three slopes and an air shaft; the slopes follow
the pitches of ‘the veins, and the shaft is 390 feet deep. . Although the open-
ings are outside the 01ty limits, the No, 9 glope has been_extended and the
undérground workings in the affected area ‘aré under the ¢ity. This slope,
which crosses a local basin near its foot and terminates at road No, 859,

is about 2,800 feet in length on an average pitch of 25°, Sump space is
provided for the main pumps of the section where the slope and its-companion
alrway cross the ba31n

) The Ross vein averages 7-1/4 feet in thickness in the No. 859 road
section, and the actlve chambers, 'as well as-a number of old places, encoun-
‘“tered a "fault" in-which the vein rises to a pltch of approximately 50 énd
pinches out. The method of- mining emplojyed when driving the- chambers up the
fault has resulted in con31derable dlfflculty because ‘of the free runnlng
nature’ ‘of the vein. -

The immediate réof in the vicinity of the fault consists of hard slate

which contains many slips and which tends to loosen when exposed to the air.
Close tlmberlng is necessary for roof support in the chambers and on the

gangway. B
The floor is hard‘and smooth
MINING METHODp CONDITTONS AND EQUIPMENT

Mining Methods

The chamber-and-pillar method of mining is followed in the Ross vein,
but the pillars are not recovered.

The' Ross Top Red Ash, an& Bottom- Red Ash veins are worked from No. 9
glope. That part of the Ross vein being workéd from this slope liés near a
boundary line, and a local basin extends diagonally across the area into
‘which the slope was sunk. First mining has been completed on the east side
of the slope, where the véin had pinched out, -and & new gangway known as road
No. 859 was driven on approximately the course of the fault to connect with
the workings west of the slope. It was in this gangway that the explosion
~ occurred.

-2 .
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The workings on the west side of No. 9 slope were developed from a short
slope or incline driven from the main 1lift, and the gangway known as road
No. 858 was then driven to follow the course of the fault to the boundary
line and is now being driven along the barrier pillar at the west boundary.

A back branch driven off road.No, 858 holed into road No. 859 on November 13,
1947, but the track had not been connected at the time of the explosion.

Coal is blasted off the solid and is loaded by hand onto shaker or chain
conveyors, except in the gangways, where it is loaded into the cars by hand.

Ventilation and Gases

The main fan on the surface is 16 feet in diameter and is operated
continuously exhausting at a speed of 100 revolutions a minute by a first-
motion steam engine. A similar fan, also operated by a steam engine, is
installed in such a manner that it can be used to provide ventilation in the
event the main fan should fail. Both the fans are in fireproof structures,
and a recording pressure gage and a fan-failure alarm are provided. About
208,000 cubic feet of air a minute was being exhausted from the mine against
a water-gage pressure of 3 inches at the time of the investigation.

The mine is rated "gassy" by the Pennsylvania Department of. Mines, and
preshift examiners are employed.

Air enters the mine by way of the main slopes and other openinge and is.
conducted along the main haulageways to the working sections, where it is
divided into individual splits. The air ventilating the Ross vein workings
is conducted along No. 9 slope and a parallel airway to the No. 55 tumnel
level and then to road No. 858, where it is divided into two splits. . One
split continues along road No. 858 to ventilate the working places off that
road: the other enters the back branch and ventilates the workings .off road
No. 859, returning through old workings east of the slope. A single door at
the foot of the slope controlled the flow of air in the road No. 859 split.-

Wooden line brattices are used to conduct the air to the worklng faces,
and Lamb Air movers are used in several places in conjunction with the line
brattices. The air compressors are shut down at the end of the second shift
and are started 2 hours before time for the fire bosses to enter the mine.
Therefore, these working places depending on Lamb Air movers are without face
ventilation when the air compressors are shut down.

The analyses of four air samples collected during the investigation are
shown in table 1. Methane contents of 0.32 and 0.37 percent indicate that
methane is liberated in the.section in gquantities sufficient to warrant proper
precautions to assure its prompt removal and prevent any accumilation.

Drainage

The mine is normally dry, but considerable water enters the workings from
surface breaks and strippings.. The water collects in local sumps and basins
and is pumped to a sump on the main level, from where 1t is relayed to the
surface.
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TABLE 1. ANALYSES OF AIR SAMPLES COLLECTED. December l9h7

Mine Franklln Colllery -Company Lehlgh Valley Coal Company Collected by C F Weber W. S. Eltrlngham -D. M Hart

. Y Cubic
S Cubic’ - Feet
. - Percent in Volume | Feet ~ Methane
Bottle . Lab. . Carbon L - Air Per . ' in 24
No. No. Location in Mine - Dioxide .. Oxygen : Methane Nitrogen Minute .7 hours
1911 155450 - Still air, No. ‘3'crosscut ©.0.06 - 20.81 . 0.37 78.76 - o
e, ﬂ;chamber #ll 858 .gangway. - ‘ : . ] . -
2412 155451  Return, return of Road 859' 0:10 - -  20.76 . . 0.32 78,82 9,650 . Mk ,b67
AR at #:h chamber ' ' L s . s
3063 155691 - Return vest side of main 0.16 20.66 . - 0.1k 790k . 90,675 . 182,801
_  fan,. . _ , ( RO
8018 155692  Return, east side of main 0.13 20.72 . 0.12 - 79:03 117,975 203,861

fan.
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Haulage

Fope systems are used for haulage on the slopes and planes, and electric
locomotives are in use for gathering and for haulage between the slopes and
planes. ‘'The locomotives are operated with power from the 275-volt direct-
current system. S : B

Two cable-reel locomotives were used to gather cars in -the Ross vein
workings, but only one haulage crew was employed. One of . the locomotives
was used to service the places from road No. 858 and the back branch, and a
hoist, operated by a member of the haulage crew, was utilized to pull the 7
loaded cars up the heavy grade to the slope landing. The second locomotive
was used to deliver and gather cars in road No. 859 and to place the loads
on a branch on the east side of the slope, where they could be reached with
the main slope rope. ‘ '

Lighting

Fixed electric lights are installed at the slope landing and at the -
permanent pumps and the hoist. Several light circuits taken off the trolley
-wire at the slope landing have the return. wires connected to a pipe line
instead of to the tracks. - This arrangement might result in a difference of
potential between the pipe line and a conveyor line or some other conductor
at the face of a working place and cause sparks of sufficient intensity to
ignite gas. S - :

Permissible electric'cap lamps are used for poftéble illuminétion, and
permissible flame safety lamps are used by the officials and miners for
gas-testing purposes. : '

Smoking end the carrying of smokers' articles underground are prohibited,
‘and searches are made at irregular times and places. Suitable signs are
posted at the mine entrance and at other conspicuous places to warn against
- carrying open lights and smokers' articles underground. '

Electrical Equipment Uhderground

The electric equipment used underground consists of transformers rotary
converters, pumps, hoists, locomotives, and conveyors, and the potentials are
4,000, 440, and 110 volts alternating current and 275 volts direct current,

Nonpermissible'electrically operated shaker conveyors are used in chambers
Nos. 4 right and 5 left off road No. 859, and a compressed-air driven sheker
conveyor is used in chamber No. 4 left. ' o

Two small gathering pumps are installed on foad‘No.'859; cne at chamber
No. 6 and another in chamber No. 5 right. o

The pumps and electric shaker conveyors are driven by 4hi0-volit alternating-
current induction motors with push-button controls..

The hoist used to pull the loaded mine cars up the steep grade from road
No. 858 and from the back branch is operated by a 25-horsepower 4h40-volt

-5 -
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alternating-current motor. The hoist and its electric equirment and controls
are well installed and suitably guarded.

~Two permanent centrifugal pumps are'installed on the slope level; one is
operated by 4i0-volt and the other by 4,000-volt alternating current. The
pumps are well installed and suitably guarded.

The alternating-current equipment, except the h;OOO volt motor, is -
frame-grounded to the. tracks.

_~ The 4L0-volt circuit is conducted by a cable made up of three No. 2
insulated wires twisted togethér and supported on insulators, and the 4,000-
volt circuit is in a high-voltage three-conductor-.cable which terminates at
an oil switch near the pump. The feeder for the 275-volt direct-current
circuit is an insulated .cable installed along the slope: the bonded track is
the return. The trolley wires in road No. 858 and in the back branch termi-
nated in intake air outby the first working places, but the trolley w1re in
road No, 859 is in return air throughout its length.

. ' The electric equipment is 1nspected ‘at intervals by ahy one of the
several electrieians who might be in the sectlon, but no written records of
the 1nspect ons are mede.

Explosives and Blasting .

Shots are fired at any time during the shift by certified miners.

Permissible explosives are used to blast coal, and dynemite is employed
for'blasting roek. All blasting is done electrically using either instanta-
neous or delay (L to 5) electric detonators.

" The shot holes are drilled at an angle to the direction of advance in
~order to take advantage of -a free face. The holes are of emple diameter and
" are generally drilled about 8 feet in depth. The strengths of the charges
range from 1 to 6 Qartrldges and from 1 to 10 shots ere fired in one round,
depending upon the nature of the burdén. Two. or more tamping bags falled
with fine vein materlal constltute the stemmlng

» The certified miners superv1se the drllllng, charge and fire all shots,
and make tests for gas before and after blasting.

A substantlally constructed car, lined w1th a rubber. composition and
equipped with a 4-inch partition for separating the explosives and detonators,
' is provided for delivering the blasting supplies to- the operation boxes under-
ground. The operation boxes, from where the miners carry their explosives to
the working areas, are suitably made and are kept in safe places. Standard
two-compartment b0xes are used for the safekeeplng of the explosives convenient
to the worklng places.

Mine Rescue and Fire Fighting

The company sponsors a central mine rescue program. The headquarters of
the safcty engineer who. superV1ses thvs nrogram is at the Dorrance oolllery

-6 -
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about 3 miles away: the eqnlpment at the statlon con31sts ‘of 33 self-contained
oxygen breathing apparatus, 36 gas masks 60 self-rescuers gas-testing de-
vices, and other necessary units. Fach colliery of .the company'furnishes a
certain quota of the personnel necessary to maintain 20 teams, and training

is given at monthly 1ntervals 9 Franklin colliery employees are included

in this program. ‘ ' ' '

The breathing apparatus and a number of the gas masks are kept at the
central station, but.in order to have equipment readily available for local
emergencies, a number of the gas masks and self -rescuers are kept at each
of the company's collierles.

Periodic. inspections are made of all the equipment and it is kept in
jreadlness for immediate transportation and use.

. Teems from the, Dorrance, Prospect Westmoreland and Henry collieries
responded to the call for assistence and aided in the recovery operations.

Fire-fighting facilities and emergency'materlals are available under-
ground and equipment and personnel of tne W1lkes-Barre fire departments
are stationed neaer

PREVIOUS EXPLOSTONS TN NFARBY COLLTFRIES

. According to former inspection reports, no explosion has occurred in
this mine. However, Bureau of Mines Bulletin 437, Coal-Mine Accidents in
the United States, 1938, records several major disasters for the immediate
district as follows: -

Date © Colliery Nature of Disaster " Killed
1910 So. Wilkes-Barre No 5 - Gas explosion o 7 -
1915 Prospect - o o "o 13

- 1924 Locmis - My .1k
1925 Dorrance .. " S 10
1926 Pettebone " L 7
1927 - Woodward M 7
1947 Nottingham " " 15

igh7 Schooley . R , 10
MINE CONDITIONS IMMEDIATELY PRIOR TO .DISASTER .

The ‘sterting time of the first shift was 7 a.m., and the mine was in
normal operation on Thursday, December 11, the day -of the explosion. The
weather wasg moderately cold, w1th a sllghtly rlslng baremeter. '

The weekly barograph cha“t appendlx 'ch for the, W11kes-Barre area
indicates a gradual increase in. the atmosphericApressure from 28,70 inches
of mercury at noon on Monday to 29.35 inches at 7 a.m.-on Wednesday. From
this high point, the curve dips.to 29.10 inches at midnight before it starts
a rise which reached 29.25 inches.-at noon -on Thursday,. December 11, l9h7
These changes in barometric pressure probably had no effect on the
liberation of gas.
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The assistant mine foreman's book indicates that gas was detected on
November 21, 1947. This gas was found in a cavity, where the vein had "run"
along the fault, in the heading from chamber No. 10 off road No. 858. Other
than on this occasion, the current records covering the Ross vein éexaminations
do not indi cate that gas has been found .However information obtained during
the 1nvestlgatlou revealed that small "caps”" of gas have been observed at |
times after blasting, and that these occurrences are not entered in the report
bock. :

STORY OF EXPLOSION AND RECOVERY OPERATIONS

The first 1nd1cat10n on the surface of any trouble underground was when
the mine electrlcian -who was servicing the "half-way" pump, noticed the air
becoming very’ dusty. Believing that something unusual had occurred, he sig- _
nalled the hoisting engineer to stop the trip being hoisted.  The electrlcian
then went to a nearby telephone and told the engirieer that a large fall must
have occurred on the slope and thet he would make an investigation and call
back.  In the meantime the colllery'offlce was notified Of the explosion by
telephone and a request -was made for assistance.

As thls was measuring day Frenk Danna,. assistant foreman and Thomas
Jones, fire boss, met at the s1detrack near the foot of No. 9 sTOPe. They
dec1ded to.- measure the working places in the Ross vein first, and entering
the section by the way of the haulageway (normally called road No. 855) east
of the slope, they traveled west along road No. 859, After visiting the
Ross vein working places off Nos. 859 and 858 roads, _they went to the Bottom
Red Ash vein workings off .-No. 55 tunnel. ' .

The officials had finished the measurements and were on their way out
of this area at 10:55 a,m. They had reached the intersection of No. 55 tunnel
and the Bottom Red Ash gangway and were dlscuss1ng the working conditions of
the area when they heard a rumbling noise which was thought to be a heavy cave,
However, ag the air current began to £111 with dust, they suspected the noise’
had been caused by a gas explosion, and they started toward the slope. Just
as they reached the sand box where the tunnel crosses the Top Red Ash vein,

& second explosion occurred. The distance walked by these men during. the
interval between the explosions would require approximately one minute.

According to Assistent Foreman Danna's statement: " I then hurried to
the slope level and saw the smoke and dust. I met the pumper here and then
went to the main slope where I saw the body of the footman and g fire at the
bottom of the slope. We obtained wrenches and disconnected the water line
and connected water hose to put the fire out. I went through the door but
do not remember if it was open or not. We then went to road No. 858 and met
Mario Sanitate (survivor from No. 5 chamber), who told us his miner was buried.
I sent Jones to road No., 858 and I went in the back branch, and saw the body
of Merio's miner. I checked the air and continued along the gangway and saw
two bodies, one man was still breathing, and I had him carried out at once.
Then we found another body in front of chamber No. 4. The roof was working
here and we 4id not go farther. We returned to the slope level and saw the
two burned men from chamber No. 23 off road No 859, but they would not talk.:
I then sent the injured men ‘out on the first trip and- the others (meanlng the
bodies) on the next trlp. I then returned to road No. 859 to check for fires
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and found canvas burning at the end of l&aded branch. We extinguished this
and traveled as far as the locdmotlve and found no more fires. We then '
returned to the slope level."

Up to this time all but one body had been recovered. A short time later,
a group of State inspectors, company officials, and Bureau of Mines represent-
atives arrived at the explosion area, but because of an accumulation of water
and bad roof which was chipping and falllng along the gangway, it was decided
to discontinue search for the missing body until the water could be pumped out
and timbers stood to protect the searchers. This plan was followed, and the
missing body was recovered about 12:30 a.m. the following morning.

INVESTIGATION-OF CAUSE -OF EXPLOSION

The investigating party consistéd of Osborne Morgan, Harry Spare, George
Collamer, and John Daley, company officials; Daniel Connelly, Andrew Wilsonm,
John deards end Thomas Beaney, State inspectors; and Charles F. Weber,
David M. Hart and W, S. Eltringham, Bureau of Mines.

The investigation of the cause of the explosion was started on the morning
of December 12, 1947, the day -after.-the-explosion;-and was completed December
22, In order to expedite the work of inspecting the conditions underground,
the party was divided into three groups, each of which consisted of at least
one company official, a State inspector, and a Bureau of Mines representative;
the groups. 1nspected different sections of the explosion area, and also inter-
v1ewed w1tnesses and surv1vors.

PROPERTY DAMAGE

The property damege was rather extensive, especially in road No. 859 and
in the old workings. Line brattices and deflecting doors were destroyed in
three chambers, and a number of cinder-block and wooden stoppings were de-
stroyed in the old workings. Timbers were blown out at two places along road
No. 859 and this permitted large falls of roof. Several mine cars and conveyor
pens were demaged, and the starting equipment of a shaker conveyor was de-
stroyed. The trolley wire was torn down, and a feeder cable became overheated
and the 1nsulat10n ‘burned off as the vesult of ‘a short circuit.

The destructlon attributable to the exp1031on could be repalred and
operation could be resumcd in a short time.

'IETAIL OF EVIDENCE
Forces

T As shown in appendlx "A", the forces of the explosion traveled west along
road No., 859 from the fall ¢nby'chamber No. 4, This was evident because the
discharge pans of the conveyors in chambers Nos. 4 right and left and No. 5
were bent outward, and the two mine cars at these locations were moved in the ..
same direction and ‘their rear ends were damaged. The control and starting
switch of the conveyor in chamber No. h right were blown toward chamber No. 5.
Timbers, brattice, and other debris were also blown in the same direction,
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On the other side of the fall the forces traveled east along road
No. 859 and were dissipated in the old workings.. A part of the loccmotive
cover was blown east about 20 feet, and the trolley wire was moved in the same
direction against the empty cars which were spotted for loading under the chute
at No., 23 chamber. An empty car standing at the empty-track switch was partly
turned. over, and stoppings in the old workings were blown outward, showing
that the main forces traveled east along road No. 855 in the old workings.

While the iridications of force were guite pronounced, they were of. little
value in tracing the point of origin of the first explosion because a gecond
explosion produced confusing evidence. - N -

Heat and Flame

411 of the victims except the slope footman were burned, -and a piece of
canvas was found burning at the loaded-track switch in road No. 859. Evidence
of heat, in the nature of charred paper and cloth, was found at several points,
and this aided in establishing the limits of flame travel, as shown on the
sketch, appendix "A".

Activities in the Working Section

" The activities in the affected-sectibn during'thé:horning of the;expldsion
are taken from statementsjof the haulege crew and the hoist engineer,

The two working places on the east side of -the slope had been idle ‘since
December k4, beceuse of an accumulation of water on the leaded branch, and only
one of them, chember No. 23, was being worked on the day of the explosion.
There were seven loaded cars on the loaded branch of rocad No. 859, and three on
the gangway, which had been loaded before the temporary shut down of the road.

The haulage crew placed the. three loaded cars on the loaded ‘branch, then
placed two empty cars at No. 23 chamber with one car in loading position. As-
wag customary they left.the locomotive coupled to the empty cars with the
trolley pole "dogged down," the brake set, and the. controller in neutral, while
they went to service the working places in road No. 858 using another locomo~
tive. They stated that on no occasion had they detected that anyone had
tempered with or operated the locomotive in their absence. After the explosion,
the locomotive was found parked at the customary place, and everything remained
gs the haulage crew had left it, except that the cable nip was lying in front,
of the locomotive and the trensfer switch was thrown to the reel-operating
position; this leads to the belief that someone may have attempted to operate
the locomotive in the absence of the haulage crew and has been considered as
a possible source of ignition of the first cxplosion.

The hoisting engineer stated that a trip of loaded cars was pulled from
road No. 859 branch the first thing in the morning by the slope hoist. Then
three trips were pulled from the No. 55 tumnel level., The next empty trip
was stopped at the switch of the main 1ift and after about 5 minutes, a signal
to ‘go to the No. 859 road branch was received. After lowering the trip to
this branch andiwhen‘pulling the loaded trip out, a signal to stop was received
when the trip reached the.switch of the main level., Then a telephone message
to the engineer advised him to hold the trip, that there was scomething wrong.
This was the first indication on the surface that an explosion had occurred.
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The condition of the working places was as follows:

Chamber No. 23. The men in thls chamber were engaged in reopening the
chute which had caved between the old gangway and airway. The face was just
past the old gangway and sheet iron was being used in the chute. The loco-
motive with two cars attached was parked at this chamber and a portion of
the wooden cover of the locomotive with the alarm:bell attached was blown
about 20 feet outby. The two men who worked in this chamber walked to the
main slope lift after the explosion, but they were badly burned and both
died later Ln the hospital..

~ Chamber No. l,'_‘This~chamber was driven up past the first crosscut and
the crosscut started on each side of the chamber. It had been idle several
weeks prior to the explosion because the face ran away. Two men were impris-
oned in the crosscut for several hours by this rush of coal from the face at
that time. The several officials who assisted with the rescue of the workmen
made conflicting statements about gas being reéleased when the face ran away.
' However, & Lamb air mover was installed to ventilate the chamber.

Chamber No. 2. This chamber was idle on the day of the explosion. A
large fall.of rock. on the. gangway. prevented inspection after the explosion;
_however, an interview with the men. who worked in this chember prior to the
temporary shut down of road No. 859 revealed that the face had reached the
fault and was driven up the pitch a short distance. A battery had been
installed to control any possible rush of coal from the face. A line brattice
that ended at the battery was used to conduct air from the gangway and the
miners had been cautioned to be on the alert for any possible rush of coal
from the face.

Chamber No, 4. , The face of this chamber had encountered the fault and
was driven up the pitch a short distance. A compressed-air operated shaker
conveyor was used to convey the coal from the foot of the steep pitch to the
gangway. The two men who worked in this chamber were both killed and their
bodies were found on the gangway after the explosion. The assistant foremen
and the fire boss visited this chamber on the morning of the explosion while
they were taking measurements.‘ They stated that the place was. clear of gas
and that they instructed the miner at the face to blast the rib so that the
required clearance would. be provided for the settnng of a timber. Conditions
in the chamber were normal at the time of this visit. However, after the
explosions it was found that the face of this chamber had run away and the
conveyor pang had been discomnected. The conveyor pans inby the drive were
covered and fouled with coal and timbers from the face. The bolt with which
the pans are held together was laylng on the drive Ioundatlons, apparently
having been removed before the rush of coal came.. The safety lamp used in
this chamber was found on the coal badly’ demaged and the chamber was full of
. gas.. The car being loaded at the time of the exp1081on was about three-fourths

"loaded and had been forced outward overrunnlng a drag.

Chamber No. 4 right. This chamber worked nlght shift and was inactive
at the time of thc explos1on._

Chamber No. 5. Marlo Sanltétc a contract 1aborer vho was working at
the face of thie chamber at the time of the blast and who escaped uninjured,
gave the following account
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"My miner tested.for :gas. at- sfarting: time while I -waited:on.the gangway.
We -then tamped six or seven holes in the crosscut, and the boss (fire boss)
and assistant-came ot that time.. We Fired:-the holas -after. the.boss left and
then. started. to lGad coal -sheveling from the.-crosscut. We loaded. two: cars;
we-always: both -shovel- onto the CaneyOr until the:car.must be;meved, then we
bothngo: 1. the gangway, move the car,’ and the-miner stays- to top the .car while
I go-to the-face and shovel onto the conveyor until the car is loaded. We had
thesthind éar iunder  the: conveyor. partly loaded, and we had.movea‘the car to
finishildading.  .TI.started toward the face and the miner stayed on the gangway
to top the car. While walking to the face I heard what I :thought was-a shot
fired in the next chamber (No. 4 chamber). I reached the face and put about
‘six shovels .of ‘coal on:the:conveyor when I was thrown down By a:severe.con-
cussion:: I.called to my miner and heard him-groan.- I started- toward- the
gangway and. had teken only a few steps when a second concussion. occurred-and .
I :was -struck by boards from the brattice and agein knocked dewn:  I-extracted
myself from the boards and made my way to the gangiay; it was dugty and smeoky;
I.couldn’t see. I finally found my miner and he was pinned down:by the.-car: .
and debris. I tried to pull him up but was uneble to do so. I groped-around
and found the pipe line that marked the way out and I proceeded to the slope
level, where I met other workers." '

~iThe . gshaker conveyor in:this. chamber 1s driven by a 4ho~volt squirrel, cege
motor and-the . .push-button controls are installed on props .in.the.gangwey.:
The line. brattice near the.chamber neck was badly demaged but .that part of
-the brattice near the face was not damaged. The safety lamp:was hanging -on
a timber -at the crosscut. The survivor stated that ke dld not see any flame
at :the time of the explosion.-

Posc1b7e Sources of Metheane

.Gas.was found in. chambers Nos. lO and 13 and at the face of the gangway.-
" inrodd.No. 858, in chambers Nos: 1 and 4 off road No. 859, and in the old«::
workings 4n the return of road No, .859 during the investigation. The large.
body of . gas.in the old workings was -concentrated at the faces .of:the eight.
old:-chambers, where the-coal had pinched.out-at- the fault, These. chembers
were driven varying-distances from the gangway, and they termlnated on-.a - .
pitch ‘of .about 50, - They thus form an. ideal pocket in which.a light gas. -
could' coXlect. By noting the elevation of the edge of .the body- of gas.at . .
several points, it had been-decided that it tailed out:.very close o chamber
No. 23, which-is.the first working place in road No..859.

It s reasonable to.presume: that the large body of:methane found in.the
cld workings existed at the time of the explosion. The main ventilating. door
for.the section was. latched open at-the time. of the explosion; -however, it-
was not, possible to determine how-long:it was open prior.to the. time the -
dgnition occurred.. . While the open-door.caused a short circuit.of the venbti-
lating current from the working places on the split, the.ventilation arrange-
ments were such that the short circuit occurred outby the body of gas, and
therefore could not have had any appreciable effeet upon. it.: It is:believed
by the investigators, therefore, that this large. accumu]atlon of gas was not-
involved in the first explosion, but that it was ignited by fires created by
the first-explosion, and contributed materiglly to the severity of the disaster.

'12_"'


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


Chamber No. 4 which was on . the fault was visited by mine officials
approx1mately 2 hours before the exploslon Condltlons in this chamber were
normal and the men were engaged in timbering. Following the -explosion it was
found that a rush of coal had occurred and the place was filled with methane.
The contract laborer in chamber No. 5, who survived the explosion, heard a
sound a short time before he felt the effects of an explosion, which may have
been produced by the disturbance at the face of chamber No.,h. It is presumed
that the rush of coal was accompanied by the liberation of a comparatively
large volume of methane. Under normal conditions the ventilating current
would have.carriéd the gag into the return without encountering any operating
electrical equipment, but because of the main ventilating door being open at
the time the gas was released, the direction of air flow past chamber No. &
was reversed, hence it is precumed that the methane liberated in chember No. 4
was carried toward the mouth of chamber No. 5 where an electric conveyor drive
motor was in operation. Since the working places were visited by mine offi-
cials approximatély 2 hours before the explosion and found, according to their
statements, to be in normal condition with respect to gas and ventilation, and
since no 0peratlons were being conducted in the working places that would have
the effect of releasing gas, such as blasting, it is believed by the investi-
gators that the gas was liberated suddenly by" the rush of coal in chamber No. L,

' Pogsible Sources of Ignition .

The f01¢ow1ng agencles could have ignited the gas ‘and they are mentioned
only as possible sources: -

1. An electfio spark caused by the.locomotive being operated in road

No. 859.

2. An electrlc arc or spark at one or both of the motors or controls
of. the two pumps on the back branch.

3. The flame of the damaged safety lamp found in chember No. L.
4, Blasting.
5. Smoking.

6. An electric arc or spark at the motow or controls of the shaker
conveyor at chamber No. 5.

The locomotive parked in road No, 859 evidently had been tampered with
af'ter the haulage crew left it and before the éxplosions, because the cable
nip and the transfer switch were nct in the position that the motorman stated
he had left them. This suggests that one of the workmen may have operated
the locomotive to shift the car under the loading ¢hute, or for some other
purpose. However, it is contended that if either workmaen was in the locomo-’
tive cab 0perat1ng the locomotive or on the gangway at the time of the
explosion , he would have been killed instently, because in this position he-
would have been in the direct path of the forces of the explosion. It will
be recalled that both of these men welked out to the main sloPe after the
explosions and dled of burns later in the hospltal
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Any arcs or sparks at the. two ‘pumps are discounted as 1gn1t10n sources
because both pumps are located outside the flame zone. :

The demaged flame. safety lamp found in chamber No. h probably was hang-
ing on a timber near the face before the rush of coal, as is customary in
anthracite mines. The rush of coal, which could have caused.a liberation of
gas, mlght have struck the lamp. and exposed- the flame which in.turn could
have ignited the gas. On the other hand, the lamp could have been damaged by
the exp1051ons and.not by the rushlng coal and other material from ‘the face.:
Moreover, had the lamp been . damaged . by the. rush of coal it would seem that the
flame would have been extinguished before it could have lgnlted the gas and.
the lamp probably would have been covered by falling materlal : :

Blastlng is dlscounted as a. source of ignltion because no ev1dence was
found to indicate that shots were fired in the exploslon area 1mmediately
before the blast

_Smoking and the carrying of smokers' articles underground are prohlblted
and searches are made at irregular times and places. Suitable signs are
posted at the mine entrance and at other conspicuous places to warn agalnst
carrying open lights and smokers' articles underground. However, one of the
investigators called attention to some matches in a Jjacket found in the
explosion area. No evidence was found 0 inaicate that anyone was smoking
when the explosion occurred.

An electric arc or spark produced at the motor or controls of the con-
veyor at chamber No. 5 could have ignited gas that might have been present
in the gangway because of interrupted ventilation. It is known that the.
miner who worked in chamber No. 5 was on the gangway at the time of the
explosions and he could have caused a gpark- or arc at the starter switch if
he attempted to stop or start the conveyor. This conveyor and its controls
were located in the violent force and flame zone.

SUMMARY OF EVIDENCE

1. Accumnlations of methane were found in chambers 1 and 4 off road 859
and a large body of methane was found in the old abandoned chambers -inby 23
chamber and along road 849 and its monkey heading during the investigation.
It is reasonable to presume that this aceumulation existed before the explo-
- sion. An inspection of the old workings failed to reveal any recent inspec-
tion dates, and it was established at the interviews that no regular program
for inepecting old workings was in force. The record book listed several
reports of old works inspections dated at widely separated times.

S 2. The 81ngle door . controlllng the ventilation of the split was open.at
the tlmc ‘of the explosion. - Tests made during the investigation proved that
this open door would have the effect of short-circuiting the air from Road 859
and would reverse the dlrectlon of air flow carrying any methane llberated in
chamber L toward chamber 5.

3. A rush of coal occurred in chamber No. 4 at some time during the

morning, not more than 2 hours before the explosion. Methane is usually - . -
liberated freely when a rush of coal occurs in a chamber that is being driven
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on a fault. A short time before the explosion, probably about a minute before,
the survivor who was working at the face of chamber 5 heard a sound, "like a
shot," which may have been produced when the rush of coal started.

4. A second explosion following closely after the first one indicates
that a large body of gas must have been involved. Evidently the initial
explosion produced a further derangement of the ventilation and disturbed
the large body of gas inby No. 22 chamber and may or may not have ignited it.
It is believed that this body of gas may have been ignited by fires in the
loaded branch created by the initial explosion, and that the second explosion
probably increased the severity of the disaster.

5. No evidence could be found to indicate that blasting was being done
in the area involved at the time of the ignition.

6. No evidence could be found to indicate that employees were smoking
in the area involved at the time of the ignition, although evidence was
presented to indicate that employees sometimes violate the rule prohibiting
the carrying of matches underground.

7. The locomotive on road 859 would not have been in operation under
normal conditions and evidence indicated that it was not in operation.
8. FEvidence indicates that the conveyor in chamber. No. 5 was in opera-
tion; moreover, it is possible that the miner on the gangway may have been
operating the controls. This conveyor drive and its controls would be in the
path of the methane-laden air, assuming that the methane was released in No. Y
chamber and the air current was traveling in a reverse dlrectlon because of
the door having been left open. .

9. The conveyor drive consisted of a squirrel cage induction type motor
fitted with open-type control equipment. While this type of motor will not
ordinarily ignite gas, it is capable of igniting gas under certain faulty .
conditions and the control equlpment is capable of 1gn1t1ng gas any time
it is operated.

PROBABLE CAUSE OF THE EXPLOSION .

Investigators of the Federal Bureau of Mines are of the opinion that the
explosion was caused by the liberation of methane resulting from a sudden rush
of coal from the face of a chamber, that the methane was carried to its igni-
tion source because of derangement of the ventilating current when a main
ventilating door was left open, and that 1t was probably ¢gn1ted by open-type
electrical equipment.

LESSONS TO BE LEARNED FROM THE CONDITIONS
AS THEY RELATE TO. THIS EXPLOSION

1. Placing dependence upon a single door to control the ventiiation of
a split is too great a risk to teke in a mine which liberates methane, espe-
cially a mine which is subject to sudden liberations of considerable volume.

2. While air locks, consisting of double doors, are generally recommended,

a more positive method of controlling the ventilation, such as the use of
overcasts, would lessen the chances of derangement.
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3. The elimination of sources of sparks and open-flemes from working
areas where there is a possibility of the inflow of- methane, would afford an
opportunity to discover and remove the gas before it is 1gn1ted Assuming -
that permissible explosives are used and that men ‘do nét carry matches or
other igniting devices underground, thie could be acccmpllshed by the exclu-
sive use of permissible electric. equipment.or by the use of alr-drlven
equipment.

k., This disaster emphasizes the necessity where feasible for maintaining
ventilation in abandoned areas and for inspecting them regularly. Good mining
practice demands preshift examlnations not only of live workings, but also- of
all old workings adjacent to.live worklngs ‘where' this is possible.

RECOMMENDATIONS

The following recommendations are limited to such conditions as related
to this explosion, and they are made in the beliel - that their ‘adoptions will
materially lessen the possibility of an exp1031on occurrlng 1n this mine in
the future.

1. Only permissible electrical equipment or compressed-air driven equip-
ment should be used in return air. Non- permisgible - electrlcal equipment should
be operated only in intake air.

2. Trolley wires should be installed only in haulageways ventllated
with intake air.

3. . The return conductors of electric lights taken off “thé trolley ere
should be comected to the rail.

'h. Searches for smokers' articles should be made in such a manner as
to assure that these articles are not taken 1nto the mine,

5. Acces51bls old worklngs should be inspected weekly and records of
the inspections kept; the date and the initials of the examiner should be
left as evidence of his visit.

6. Where doors are used. to control the ventilation of a split, they
should be installed in pairs to form air locks. Overcasts should be used in
lieu-of doors wherever feasible. ' B ' ‘

7. The fire bosses!' records should include ‘accounts of the detection of
gas by the fire bosses, regardless of the percentege detected or the time of
detection. ‘ ' 4

8. Idle or abandoned places adjacent to active workings should be
inspected daily by mine. ¢ffic¢ials; if thls is p0351ble. '
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APPENDIX "D

Victims of the Explosion

Working ~ Mining

Name Age Occupation Place Dependents KExperience Extent of InJjuries
Stephen Sillup 47  Footman No, 9 slope Widow 2h yrs. Traumatic amputation both legs;
fracture crevical spine; avulsion
of sof't tissues of neck.
Roger F. Jones 41  Miner No. 4 chamber Widow - 2 25 yrs. Extensive burns; compound frac-
: children ture of skull.

*Casper Pulak 2k Laborer do. Widow 6 mos, Cbmpound fracture of skull, left
tempero-parietal area, with loss
of brain substance. Extensive
burns; shock.

Michael Guidaitis 66 Co. laborer No. 859 gangway Widow 4o yrs. TExtensive burns; crush injuries
and skull fracture.
Tgnatz Skzynecki 57 Co. miner do. Widow 37 yrs. Extensive burnsj compound frac-
’ ture of skull,
*Fdmund Ol jeski k2 Miner No. 23 chamber Widow - 5 25 yrs. Extensive burns; shock,
’ children :

*John Gasper 25  Laborer do. - 2 mos., Extensive burns; shock.

Frank Chudlio 54  Miner No. 5 chamber - 26 yrs. Traumatic amputation of left

leg; burns, hemorrhage and shock.

* Died upon reaching hospital or shortly thereafter.
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