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FINAL REPORT ON A GAS AND DUST EXPLOSION IN THE
NEIMS MINE OF THE OHIO & PENNSYLVANIA COAL
COMPANY AT NELMS, HARRISON COUNTY, OHIO,

ON NOVEMBER 29, 1940

By J, J, Forbes, G, W, Grove, C. W, Owings,
and James Wéstfield Jr,

INTRODUCTION

A gas and dust explosion occurred in the Nelms mine of the Ohio &
Pennsylvania Coal Company at Nelms, Ohio, about 1:20 p,m,, November 29, 1940,
while 135 men were underground, The 31'ien in the 7 and 8 east section of
the mine were killed from carbon monoxide poisoning and durns dbut the re-—
maining 104 men escaped uninjured and unassisted from the mine, It is be-
lieved that the explosion was initiated at or near the face of room 13,
driven from 8 -east air course, by -an ignition of gas from a permissible
mining machine or an electric drill, both of which wore definitely in a non-
permissible condition, It is believed-that the electric .drill was the most
likely source of ignition, The explosion undoubtedly was propagated by gas
and dust,

The explosion was restricted to the 7 and & east section, although
forces extended beyond this area,. Rock dust was applied along haulage roads
and rock—-dust barriers were said to have been erected in air courses in the
explosion area, but the effect, if any, of the rock-dusting upon arresting
the explosion could not be determined, Water is used to some extent during
cutting of coal and tops of loaded cars are wetted before leaving the main
side track for the shaft bottom, One of two mining machines in the explosion
area was using water on the cutter bar,

The Bureau of Mines was notified of the explosion by the Associated
Press about 3:15 p.m,, Nbvemoer 29, 1940, F, E, Griffith, who was at Neffs,
Ohio, was notified of the exp1051on and instructed by J, J. Forbes, super-—
vising engineer of the Safety’ D;v151on to proceed to the mine; he arrived
about 4:00 p,m, M, J. Ankenb, 3 W, Pero, and ¥, G, Anderson left the
Pittsburgh, Pa., station in 2 mine rescue truck at 3.h5 Pele, arriving at
the mine about 7:00 p,m, J, J, Forbes and G, W, Grove 1eft Pittsburgh, Pa.,
about 8:00 p,m, and arrlved at the mine about 10:30 p.m, About 5:00 a,m,,
November 30, 1940, C, W, Owings, James Westfield, Jr,, H, R, Burdelsky, and
E, E, Quenon were notified to proceed %o the Lelms ‘mine, All of these men
except E. E. Quenon left Pittsourgh, Pa,, at 5: 30 a.m., arriving at the mine
about 8.15 a.m,; Mr, Quenon arrlved about 9:00 g,m, ZE, L, Christensen was
later called at Johnstown, Pa,, and he arrived at the mine shortly after noon
of that day, - The Bureau of Mines men entered the mine and assisted in res-
toring stoppings and advancing the air in the explosion area, ILater they
assisted in locating and recovering bodies of the dead men,

CGENERAL INFORMATION
Location
The Nelms mine is situated at Nelms, Harrison County, Ohio, about 4 miles
east of Cadiz, Ohio, which is the post office for the mine, The Wheeling &

Lake Erie Railway serves the mine,
7930
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Company Cfficials

The Ohio & Pennsylvania Coal Company OWné.and operates the Nelms mine,
The principal officials at the time of the explosion were:

J, C. Nelms Vice President Union Commerce Bldg.,
Cleveland, Ohio.,

H, J, Nelms General Superintendent Cadiz, Ohio

John Mullon Mining Engineer Cadiz, Ohio

Robert Browning Mine Foreman (Deceased)

Mine Opénings

Two shaftis have been sunk to intersect the Middle Kittanning coal bed,
about U52 feet from the surface at the shafts, The hoisting shaft is 12 feet
wide and 18 feet long, supported with wooden timbering and wooden lagging,
The material and air shaft is 13 feet wide and 22 feet 6 inches long, lined
with brick and with a brick curtain wall between the supply and air compart-
ments, The two shafts are about 200 feet apart,

Coal Bed

Development is in the Middle Kittenning coal bed, which is of the Carboni-
ferous age, Pennsylvanian period, and the Allegheny formation, The average
thickness of the bed is 6 feet, consisting mainly of coal, although a dony
stratum, 1 to 3 inches thick, occurs near the middle of the bed. An occasion-
al sulphur-bearing shale also occurs in the bed, Two samples of coal were
taken underground in working sections of the mine, The analyses of these
samples on an Mas received™ basis are:

._dj Laboratory Mo,
B-Hg3R0 | B-H83HE

Percent Percent
Moisture 7,1 ' 3.2
Volatile matter 8.0 36,7
Fixed carbon 8¢5 52,3
Ash 10,4 Te8

The ratio of volatile matter to. total combustible was 43,9 and y1,2,
respectively,

The coal is overlain by a gray shale that breaks and falls readily, In
parts -of the mine a streak of coal 3 to Y4 inches thick occurs several feet
above the main bed, and this is overlain by a stratum of sandstone several
feet thick, Where the thin streak of coal occurs, it is found that the roof
falls frequently and in turn allows the sandstone to fall.

7990 -2 -
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UNDERGROUND MINING METHODS, CONDITIONS, AND EQUIPMENT

Method of Mining

The present system of- mlnwng is a modlxled room—-gnd~ plllar, ‘panel method,
The distances between sets of entries. vary,vbut on an average the cross or
secondary main entries are 6 ‘000 feet apart, six entries compr1s1ng each ‘set,
Room entries are generally drlve1 triple, 16 to. 18 feet wide, 1eaV1ng a 24—
foot pillar between entries, OCrosscuts are 60 feet or less apart., Rooms are
driven 250 feet long and 24 feet wide with a 13~foot pillar between rooms.
Rooms are turned from the entries and air courses, = The roof falls so readily
that no pillars are extracted in most sections of the mine,

Cosl is undermined at the ‘face with Goodman Universal mining machines
that are of a pérmissible type but one of these machines- in the explosion
area was in a nonpermissible condition, A drilling créw accompanies the mining
machine crew and drills the holes at the top of the coal bed and a snubbing
hole about the center of the. face while the coal is being undercut, The re-—
ports of the Btate mine 1nspector indicate that holes had been drilled on the
solid prior to the explosion,

The mine is completely mechanized, -all coal being loaded by Joy loading
machines that are of a pprmiss;ole type; but the machines examined did not
have a permissible plate on them, and one machine in the explosion area was
in a nonpermissible condition, Ihe coal is loaded into mine cars that are
hauled’' by open-—type cable-reel locomoiives, The loading machines obtain power
from a feed wire, usually several break-throughs back from the face, The -
loading machines have twin-conductor cables that are attached to the feed wire
and a ground wire with fused nlps The locomotives use a single~conductor
cable,

Extensive timbering is required along the entries, posts; wooden ¢ross-
bars, steel H-beams, and iron rzils being employed to support the roof,: In
rooms posts and crossbars are set to hold the roof, Where the bars are so
close to the face that they are in the way of the loading machine, a center
post is set and the end post is removed during loading on one side and it is
then reset, No timbering rules are formulated, but a timberman is a member of
each loading unit and it is his duty to make the places safe, Apparently men
are well protected at the working faces.

Ventilation and Gases

Air is exhausted frow the mine by a Jeffréy 6- by 12-foot centrifugal
fan, delivering about 108, 742 cubic feet of air per minute against a water-
gage pressure of 4,1 1nches The fan is housed in a brick building set aoout
20 feet from the shaft opening, .A steel duct comnects the fan to the shaft
and steel doors allow the direction of the air to be changed, A steel ex-
plosion door is incorporated in the fan duct, directly over the air compart—
ment of the shaft, The fan is run continuously, and if it stops for any
reason men are required to leave the mine and are not allowed to re—enter
until after a fire-boss examination of the mine has been made, Such an
examination is not started until 3 hours after the fan has started running
again,

7990 -3 -


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

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

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


The ventilating current is divided into four splits. According to
company officials, the ventilation was coursed as described below, Practically
all of the 3 and 4 south area has been worked out and concrete seals, said
to.average about 2 feet in thickness, have been erected across the abandoned
entries, The air travels in on Nos, 1 and 2 south off main west as far as
1% and 14 west, at vhich point there is an overcast; from this point. the air
travels inby on the middle entries, Inby 27 and 28 east off 1 south the 1,

2, 3, and 4 south entries off main west are sealed and the air is directed
into 1 and 2 west, A small part of the air splits and returns along 4 south,
sweeping the seals; the rest of the air ventilates the faces of 1 and 2 west
off U4 south, returns through 3 and 4 west off U4 south, and sweeps.the soals
scross the 1, 2, 3, and U south entries. A regulator at this point controls
the air in this split, The air travels along 1 south, crosses the overcast

at 13 and 14 west, and returns along 3 and % south to the main return,

The main intake is again split at 14 south, the air inteking on 13 south
air course, 13 south, and 14 south entries, passing to the face of these
entries, ventilating Yo, 5 section near the face of 14 south, where a mechani-
cal unit operates, and returning through the abandoned workings to the right
and through 7 and & west to 15 and 16 south and 16 south air course to the
main return,

The main split of air in the mine starts at main west, intsking 56,112
cubic feet of air per minute on 11 north air course, 11 north and 12 north
entries, part of which is conducted to 7 east and 7 east air course in the
explosion area, Prior to the explosion a door at B north and doors forming
an air lock opposite room 11 deflected the air inby, ‘The last two crosseuts
between 7 and & east were open,  Brattice-~cloth curtains across & east and 8
east air course deflected the air into room 18 and across the faces of rooms
374 16; and 15 to the faces of 1 and 2 butt rooms off room 13, Check curtains
across room 13 just outby No, 1 butt room, and between 1 and 2 dbutt rooms,
directed the .air to the face of room 13,

~ Double and triple thickmesses of brattice cloth formed stoppings between

rooms 13 and 1M, A line of wooden stoppings was in the crosscuts between
Nos, ‘10 and 11 rooms, The air passed across the faces of rooms 12 and 11
and through the last crosscut to room 10, There it divided, part passing
through a regulator into 9 east and part returning through No, 10 room to &
east and 8 east air course to B and C north, The air traveled up B and ©
north, ventilating rooms 1, 2, 3, and Y off C north, then traveled into 9
and 10 east entries, joining the air current from room 10, The air current
then swept the face of 10 east and 10 cast air course and out 10 cast air .
course:to C north, Check curtains deflected some air into the rooms off 10
east air course, From the faces of C and B north, the air traveled down A
north to 8 east and 8 east air course,

From & east the air passes out the 13 north, 1l north, and 14 north air
courses to main west, The east entries between main west and 7 east have
been sealed, with 6-inch pipes carrying air from these seals into the return
air, The west butt entries inby main west are not sealed, the air being de-
flected into then,
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A pair of airlock doors on the main west haulage roed is installed in
such a manner that air legks through them to provide additional intake air
to thls'spllt A brattice—~cloth stopping in the overcast on 2 main west
gbout 150 feet inby 14 north deflects the air into 1 and 2 main west to 17
north, joining the additional air leaking through the airlock doors, venti-
1at1ng these workings, where a mechanical loader was working, thence to the
face of main west and into 24 south, In 24 south the air is coursed through
1 and 2 west, where another mechanical loader is working, then into 3 and 4
west, where stlll another unit is working, and to the pillar workings at the
head of 24 south, These pillars are being extracted with a Joy loading unit,
The air current returns from 2% south to 3 and U main west, ventilates the
idle workings in 17 south; and thence out 3 and U main west to the fan,

On this split there are six Joy loaders with the regular units of mining
machines, drills, and gathering locomotives, There are approximately &0
men on this split per shift,

A short split of air ventilates the seals across the main east entries,

Ventilation conditions on November 19, 1940, according to the company,
were as follows:

The return from main south was 56,330 cubic feet of air per minute with
a methane content of 1,7 percent .which is equﬂvalen+ to liberation of methane
at the rate of 1,392, 4DD cubic feet in 2l hours, The intake to 14 south was
approximately 20 000 cubic feet of air per mlnute, the return from this section
being measured w1th returns from the main west, The return from these two
sections was 59,136 cubic feet of alr per minute, which is close to the intake
to these two areas of 56 112 cubic feet per mlnute measured by ¥, E, Griffith
of the Bureau of Mines on December 6, This air was regulated on November 19
so that approximately 20,000 to 22,00C cubic feet of air per minute was
directed inby main west into 7 and & east, and 18,000 or 19,000 cubic feet
of air per minute was allowed to leak through alrlock doors on main west
haulage inby 1l south to join the return from 7 and 8 easts The return f rom
8 east and main west normally contains approximately 0,7 percent me thane,
The return from 14 south and main west on November 19 contained 1,15 percent
methane in 59,136 cubic feet of air per mlnute, eguivalent to liberation of
979,292 cubic feet of methane in 24 hours,

At the main overcast near the shaft on November 19, LJ4O there was
103,659 cubic feet of air per ninute with a me thane contenu of 1,35 percent,
equivalent to 2,015,131 cuvic feet of methane in 2k nours, The main return
on this day contalned 1.32 percent methane in approximately 135,000 cubic feet
of air per minute, measured in the center of the entry, On this basis the
mine was 11berat1ng at that time 2,566,%50 cubic feet of methane in 24 hours,

Air samples were collected in the explosion area and in the returns from
the various splits in the mine on December 6, 1940, The analyses are given
in table 1, Ventilation had been restored for about 24 hours, but the condi~
tions indicated apparently are not entirely normal, In the explosion area at
the face of room 13 off & east air course, the air contained 2,25 percent
methane with the line brattice within about & feet of the face, As this

7990 -5


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

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody


represents conditions one week after the explosion when less methane probably
was being liberated than on the day of the explosion, it appears that there
probably was an explosive mixture at or near the face at the time of the ex-
p1051on. The velocity was too low t0 measure with an anemometer in room 10,
but the air contained 1,08 percent methane, This renrecentq the return from
No. 2 section., The full return from sections No, 2 end No, 4 was &,050 cubic
feet per minute; and with a methane content of 1, 60 percent, the liberation
of methane was at the rate of 185,472 cubic feet in 2l hours, This is equiva~
lent to 7,728 ‘cubic feet in 1 hour, which is sufficient to form an explosive
mixture of 5 percent metnane to 1111 an entry 2,209 feet long with a cross
section of 70 square feet, If the door at the moutn of B north entry had
been open for half an hour it could have allowed enough methane to accumulate
to form an explosive mixture capaole of filling over 1, 000 feet of entry,
Part of the intake to this section, measured on 7 east, 30 feet inby 11 north,
contained 0,14 percent methane, The return from the exp1031on area, aug-
mented by methane picked up from the old workings inby main west, measured
in two entries, contained 1,15 percent methane in 17,37L cubic feet of air
a nminute, and O 96 percent methane in 5,852 cubic feet of air a minute, The
total liberation of methane in 24 hours averages 367,056 cubic feet from the
explosion area,

The return air measured in Y west entry and the parallel return entry
contained 1,20 and 1,07 percent methane which, in the volumes of air coming
from this section, indicated a liberation of 796 608 cubic feet of methane
in 24 hours, Practlcally the full return measured near the shaft bottom con-
tained 1,46 percent methane in 108;742 cubic feet of air a minute, indicating
that more than 2 million cubic feet of methane is liberated in a day at the
Nelms mine, These figures show that the classification of this mine as "gassy®
by the State Division of Mines is justified,

According to company figures, the methane content in the returns from
the main sections of the mine ranged from 1,15 to 1,7 percent, The analyses
of samples collected by the Bureau of Mines following the explosion show
that the returns were carrying from 0,96 to 1,92 perceat methane, and the
entire mine was liberating more than 2,000,000 cubic feet of methane in a
day, Undoubtedly part of the methane shown in these samples is due to gas
Pleeding from the sealed areas, On the other hand, the methane in the returns
from the active areas alone apparently ranges from 0,70 to over 1 percent
methane, This mixture of air and gas indicates that at working places con-~
siderably higher concentrations may exist under normal conditions, and under
abnormal conditions, such as may exist for a short time when the coal is under-
cut and drilled simultaneously, an exceptionally high concentration of methane
is liable to occur at any time,

In a mine that 11berates methane as rapidly as the Nelms mine, particu-
larly during undercutting drilling, and blastlng, the air used to ventilate
the working faces (usaally four or five) of a section served by a mechanical
unit (mining machine, arili, loadlng machine, and gathering locomotive) should
pass dlrectlJ into the return, and. snould not be used to ventilate’ any ohter

active workings or pass over any other electrical equipment, whether per-
missible or nonpermissible,
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TABIE 1,

- Analysis of mine air sesmples collected

in Nelms mine, December 6, 1940
y: Volume Methane
Labor- :Percent . : offairi cu, ﬁt.'
atory Carbon Oxy- | Meth- | Nitro-| cu, f%, ‘in 24
No, _ LoCapion.in mine dioxide gen ane gen |  per min, hours
66504 | Face of room 13, off 8 east air course 0,13 20,31 2,26 77.30 |Low veloclty -
66505 |PFull return, section No, 2, near face 0,15 20,55 1,08 78,22 do, -
of room 10, 8 east air course - . .
66502 |8 east, 10 ft, inby 11 north, full 0,12. " | 20,41 ¢} 1,60 77.87 8,050 185,472
return, sections Nos, 2 and 4 o t '
66499 |7 east, 30 ft, inby 11 north, intake 0,10 20,84 | 0,1k 78,92 | 3,ub5 6,912
B to sections 2 and : o
66493 |1 west return, 30 £t, irby 12 north 0,21 20,36 | 1,15 78.28 | 174279 286,128
section ' . ‘
66U9L |2 west return, 60 ft, inby 12 north 0,24 20,46 | 0,96 78,34 | 5,852 80,928
section ’ :
66496 |Main west return 0,24 20,26 1,37 78,13 |Low velocity =
66497 U4 west entry return air at main return | 0,2 20,16 | 1,20 78,41 | 17,374 00,096
66503 | In entry parallel to Lab, No, 66497 0.2 20, 24 1,07 73,45 32, 230 96, 512
66498 | At regulator in return from section 0,25 20,06 0,77 78,92 3,445 6,912
" No, 1l south 7 ‘ : ' '
66501 |30 ft, inby 4 south off main return 0,21 20,26 | 1,92 77,61 22,491 621, 792
66495 LU0 f£t, inby 3 south off main return 0,19 20,33 | 1,72 T7.76 13,8H3 3#2 720
66500 |Main. east near upcast shaft, at bottom 0,06 20,71 0,19 79,04 |Low velocity
66492 |Main return near upcast shaft at bottom| 0,18 20,23 | 1,46 78,13 | 108, 72 2,286,1%&
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The practice of having a unit restricted to four or five working places
necessitates cutting, drilling, and dlasting a single working place two or
three times during a shift, Bvidence was found that the cutting and drill-

ing alone in at least one place liberated one or more so~called feeders of
gas, and in the same section on a preceding shift loading had ta be discon-
tinued at this working face due to the liberation of a dangerous quantity of
methane, If this condition exists in this one place, there is at all times
danger that it may occur elsewhere in the mine, TUnder these conditions there
is at all times danger of an explosive mixture of methane and air being
carried over the mining machines, drllls, loading machines, and particularly
over the open-~type locomotives and pumps, This causes a grave hazard due

to the fact that the mixture msy not only be carried over the open~type
equipment, which in itself may arc and cause an ignition of gas, but also
carries the gas over the nips of the gathering locomotives as well as the
loading machines and mining machines at the point of contact with the power
wire, If for any reason strain is vplaced upon the cables, there is apt to
be arcing or sparking at these contacts, In 10 east air course a definitely
open—~type locomotive was beihg oberated on return air and the nip on the
cable from this locomotive was attached to the power on the return air,

This condition is not nacessarllj peculiar to the Nelms mine, but may exist
in other mechanized mines.

The return air from the explosion area was carried into the main west
section, where four additional mechanical units were being operated and on
haulage roads where $rolley locomotives were operated, 'Altnough additional
air was taken into the circult in the main west section, there was still a
definite hazard from ignition of ‘gas in view of the fact that if a sudden
outburst of gas had occurred in the explosion area it could have been carried
over four additional units besides the two in the 7 and & east section, The
practice of not bonding the rails inbv the end of power lines creates a
hazard from arcing or sparking at the rails when electrical equipment is
operated at or near the faces, In addition to the hazard of gas itself, dust
raised into suspension during mining operations increases the explosion
hazard, :

It is believed that the system-of ventilation should be changed so that
each working unit will e on a separate split and taaﬁ the intake air should
pass over the active workings into the worked—out or abandoned sectlons
Por instance, in & east it would have been safer to have. bonducted the air
up room 10, aIIOW1ng it to sweep the faces of rooms 10, 11, 12, and 13, and
then ventllate the faces of rooms 14 to 18 which had been abandoned The
air should be conducted to working faces by mesns of well-constructed line
brattices, in sufficient velume to allow a velocity of at least 100 feet
per minute to sweep the VOTklAg face and as much more as is necessary to
dilute the air below the danger point and %o carry it away,

The main return on December 6, 1940, contained 1,46 percent methane,

which is considered to be a definitely hazardous concentration, In fact,
the Mine Safety Board in its Decision 9 states:
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If the air in the split which ventilates any group of work—
ings contains more than 1-1/2 percent of inflammable gas, these
workings shall be considered to be in a dangerous condition,
and only men who have been officially designated to improve the
ventilation and are properly protected shall remain in or eater
said workings.

To obtain a safe 1limit of methane, the volume of air flowing will
probably have to be at least doubled.

It is recommended that the return air from any split should not contain
more than 0.5 percent methane and, in order to do that, it probably will be
necessary at least to double the amount of air now reaching the active
workirg faces, inasmich as the returns generally contained an average of more
than 1 percent methane. Good mining practice is to have approximately
10,000 cubic feet of air per minute passing through the last break-through
in each set of room entries in hand loading. Where the advance is so rapid
in mechanical mining, and under conditions as found at the Nelms mine, it is
believed that at least twice this volume of air should be made to circulate
in the last break-through of each set of entries. In order to obtain the
necessary increase in the volume of air, it is essential that air courses
should be kept open and free of obstructions. Under present conditions in
parts of the mine, two and three entries are used for return airways but,
due to falls, frequently only one, occasionally two, of these entries are
only partly open and, even so, the air is made to flow from one entry to the
other, taking a zigzag path, and at times the air is directed upward due to
a fall, all of these conditions increasing the resistance to air flow and
making it difficult to pass the required amount of air,

It is recommended that the air courses be put in such condition that.
they will carry the air properly. In future development, particularly in
the main west section, especially where it is proposed to carry the 15, 16,
17, and 18 north entries an estimted distance of 14,000 feet, care should
be taken to timber the entries so that they will not fall in, cause obstruc-
tions, and make adequate ventilation difficult.

Returned air courses were traveled from A north to main south, and the
conditions of these cntries were observed. The entries were kept open
throughout this section, but at a number of places the air could travel on
only one of the three air courses. Concrete~block stoppings were used on
the main entries; wooden stoppings were erected on secondary eniries; and
brattice~cloth stoppings were used in rooms and some less important entries.
On the main entries, doors about 2 by 3 feet in cross section were placed in
the stoppings opposite the abandoned butt entries.

Worked~out areas are securely sealed and vented with suitable pipes on
return airways. In one area under gseal a borshole has been drilled to the
worked—out area, and at the top of the hole a b-irch pipe is extended about 10
feet into the air, terminating in a 180° curved joint. This arrangement
provides relief of pressure from the area. The sealed areas contribute
largely to the methane in the main return air.
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Line brattices are used extensively throughout the mine to course the
air to the faces of réoms_and entries. Wooden doors are employed to deflect
air into room entries; these doors are gencrally erected singly, although
they are occasionally erected in pairs to form air locks.

The mine is sectionalized, so that not more than two mechanical units
operate in any one section. This is a commendable »ractice and may have
been responsible for saving a number of lives in this explosion.

Air on the main returns near the shaft bottom is sampled periodically,
and the samples are analyzed with a modified Orsat gas analysis apparatus.
This is a commendable practice. It is recommended that the returns from
each split be sampled at least once a week.

Four fire bosses are employed to make an examination of every working
place and adjacent areas every morning bvefore the second shift enters the
mine. Fach unit has a unit boss who tests for gas with a flame safety lamp.
There is an assistant mine foreman on each shift in addition to a general
mine foreman on the second shift and his assistant on the third shift.

The method of cutting and drilling simultaneously tends to increase the
rate of liberation of methane’dufing these operations, and for that reason
more frequent testing for gas is recuired. It is believed that the unit
foreman should test for explosive gas, not only before beginning to cut or
to drill, but also at least every 15 minutes during cutting of coal; and if
this is not feasible, then the machineman or driller should be required to
hold a State certificate of competency as a fire boss, or egquivalent, and
he should test for gas before starting to cut or to drill and every 15
minutes during cutting and drilling or at the end of sumping, cutting across,
and upon pulling out of the cut, as well as after drilling each hole in the
coal,.

Haunlage

Rails on main haulage are 60— and M0~pound to the yard; in working
sections 25-pound rails are used. The rails are laid on a 4g-inch gage. The
width of 18 feet on entries allows a clearance of U or more feet to be
maintained on the side opposite the trolley wire. Shelter holes are provided
not more than 60 feet apart, crosscuis being utilized for refuge in many
instances. Wood and steel cars are provided for haulage, with swivel couplings
so that the cars may be dumped in a rotary dump. The cars are tight and
allow little fine coal to spill onto the road bed. The capacity of the cars
is 5 tons, hand-loaded, hut avout 3—3/¥ tons, loaded mechanically. Coal is
hauled in the sections with 13_6~ton Goodman catle~reel locomotives, and on
main haulage with two 10-ton Goodman trolley locomotives. Two 5—ton Goodman
locomotives are used in the fresh air near the shaft bottom, their condition
being such that they were ordered from the active sections of the mine by the
mine inspector prior to the explosion.

Mein haulage is ‘on intake air, tut much of the secondary or intermediate
and section haulage is on return air. As far as could be determined, trolley
wire is kept at least two break-—through lengths from the face of entries and
rooms, or in what is loosely termed "intake"™ air.
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Lighting

Fixed lights are placed at turnouts from the main haulage, at pumps,
and at other special points where lights are required. Miners wear per-
missible Bortable Lamp and Equipment Company cap lamps; and the mine fore-
men, section bosses, and fire bosses also carry permissible Koehler flame
safety lamps.

Machinery Underground

A1l machinery underground is electrically operated and, with the ex~
ception of the locomotives and pumps, all electrical equipment was sald to
be of permissible types when installed. '

Power is transformed to 250 volts direct current at substations on the
surface and near the dump underground. Power wires are taken into the mine
through the intake shaft and through a drill hole. Wherever possible, trans-
mission lines are placed on intake air. Rails are bonded, and a ground wire
is run beside the rails and attached to the rails at each bond. The power
system is sectionalized by switches at main junctions and at each set of
room entries.

The cable—~reel locomotives have a single conductor cable, relying on
the rails for the negative current return. Beyond the end of the trolley
wire the rails are not bonded, making the liability of sparking of wheels
at the rails a real hazard. It is recommended that to overcome this danger,
permissible storage battery locomotives be used. If this is not done, the
sparking hazard may be greatly reduced if the electrical parts of the cable~
reel locomotives are made explosion proof, if a double—~conductor cable 1is
used, if a positive insulation is inserted between the rails just inby the
end of the trolley wire so as to inglate the track inby from the track out-—
by this point, and if the locomotives are given a thorough inspection once
a week to insure that the electrical parts are in safe condition.

Coal is mined with Goodman Universal mining machines, some bearing a
permissible plate showing that this type of machine has approval No. 108.
A photograph of this approval plate is shown in figure 1. The caution
statements should be given close attention. The eight Joy TBU loading
machines are of a permissible type, but the machines examined did not bear
a permissible plate. These machines have twin-conductor cables, with fused
nips which attach to the trolley wire and the ground wire. Although the
caution on the permissible plate shown in figure 2 recommends that these
machines should have a special ground connection, there was no special ground
wire. It is recommended that a three-conductor cable be used with a special
ground connection, or that a separate ground cable be used.

Coal is drilled with COhicago Pneumatic Tool Company drills that were
claimed to be of the 2HF permiscible type, but they were not identical to
the approved machines in that the cable was attached to the drill with a
plug fixed to the housing, and the switch cover and compartment varied from
the approved designs. Three of these drills in the explosion area were
examined and found to have & out of 10 bolts on the switch cover missing.
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PERMISSIBLE
ELECTRICALLY OPERATED

ISSUED TO THE

GOODMAN MANUFACTURING COMPANY
CAUTION

THIS EQUIPMENT IS NOT PERMISSIBLE EXCEPT
WHEN USED UNDER THE FOLLOWING CONDITIONS:

1. GENERAL SAFETY: Frequentinspections must be made. All elec-
trical parts, including the trailing cable and the wiring, must be kept in a safe
condition. There must be no openings into the casings of the electrical
parts. A permissible junction box must be used in connecting to the power
circuit unless connection is made in pure intake air.

2. FASTENINGS: All bolts, nuts, screws and other means of fastening
must be in place, properly tightened and secured. All screw or hinged
covers must be kept locked or sealed. Only one key or sealing tool shall be
available and it shall be in the care of an authorized person.

3. RENEWALS AND REPAIRS: Inspections, repairs or renewals of
electrical parts must not be made unless the trailing cable is entirely discon-
nected from the circuit furnishing the power and the cable must not be
connected again until all parts are properly reassembled. Special care
must be taken in making renewals or repairs. Leave no parts off. Use
new parts exactly like those furnished by the manufacturer. When any
lead entrance is disturbed, the leads must be replaced and fastened, or
resealed in the approved manner.

4. CABLE REQUIREMENTS: An approved-type trailing cable, ade-
quately protected by fuses or other automatic circuit-interrupting devices
must be used. Special care must be taken in handling the cable to guard
against mechanical injury and wear. Spliced cables must not be used un-
less the splices are properly made and vulcanized.

5. SPECIAL REQUIREMENTS FOR D. C. EQUIPMENT: The positive
side of the trailing cable must be connected to the positive side of the
machine. The operating voltage of 500-voit equipment must not exceed
500 volts at the motor terminals.

6. GROUNDING: It is recommended that the frame of this
machine be connected to an effective ground. The
power wires must not be used for grounding.
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FIGURE 2
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PERMISSIBLE
ELECTRICALLY OPERATED

ISSUED TO THE

JOY MANUFACTURING COMPANY
CAUTION

THIS EQUIPMENT IS NOT PERMISSIBLE EXCEPT
WHEN USED UNDER THE FOLLOWING CONDITIONS:

1. GENERAL SAFETY: Frequentinspections must be made. All elec-
trical parts, including the trailing cable and the wiring, must be kept in a safe
condition.. There must be no openings into the casings of the electrical
parts. A permissible junction box must be used in connecting to the power
circuit unless connection is made in pure intake air.

2. FASTENINGS: All bolts, nuts, screws and other means of fastening
must be in place, properly tightened and secured. All screw covers must
be kept locked or sealed. Only one key or sealing tool shall be available
and it shall be in the care of an authorized person.

3. RENEWALS AND REPAIRS: Inspections, repairs or renewals of
electrical parts must not be made unless the trailing cable is entirely discon-
nected from the circuit furnishing the power and the cable must not be
connected again until all parts are properly reassembled. Special care
must be taken in making renewals or repairs. Leave no parts off. Use
new parts exactly like those furnished by the manufacturer. When any
lead entrance is disturbed, the leads must be replaced and fastened, or
repacked in the approved manner.

4, CABLE REQUIREMENTS: An approved-type trailing cable, ade-
quately protected by fuses or other automatic circuit-interrupting devices
must be used. Special care must be taken in handiing the cable to guard
against mechanical injury and wear. Spliced cables must not be used un-
less the splices are properly made and vulcanized.

5. SPECIAL REQUIREMENTS FOR D. C. EQUIPMENT: The positive
side of the trailing cable must be connected to the positive side of the
machine. The operating voltage of 500-volt equipment must not exceed
500 volts at the motor terminals.

6. GROUNDING: Itis recommended that the frame of this
machine be connected to an effective ground. The
power wires must not be used for grounding.
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These variations render the machine nonpermissible. The drill cable
attaches to the mining machine cable at the reel on the truck.

Under the present system of bonding and carrying power into the working
places, there is a definite hazard from area and sparks at the rails, and
from the frames of the machines. It is recommended, therefore, that in
addition to insulating the rails beyond the end of the trolley wire a posi-
tive ground system be carried to the points of attaching power cables, and
that the loading machines, drills, and mining machines be provided with
separate ground wires or cables. ‘

Cables are spliced permanently undergrdund with the Newman-~type of
mechanical splice. The splices are COVered with_tape. It is recommended
that only temporary splices be made underground and that permanent splices
be made as soon as possible outside of the mine and that the joints be vule
canized.

Power enters the mine with a potential of 250 volts, but most of the
motors on face equipment are rated at 210 volits to allow for a drop in volt—
age between the generators and the working faces.

Explogives

Coal is blasted with Momobel C, a permissible explosive, and rock is
‘broken with Gelobel, also a.permissible explosive. The explosives are 1-1/4=
by 8~inch sticks, restricted to four sticks per hole, with an average of
2-1/2 to 3 sticks per hole. The permissible limit for this explosive is 5
sticks. Austin No. 6 detonators are used to fire the charges; the ends of”
the leg wires are provided with a shunt. Duplex cables are used by the
section or unit foremen to fire the charges, with a permissible Everready
dry-cell battery. Charges are confined in the holes with stemming con—
sisting of a paper dummy filled with rock dust, placed against the last
stick of cartridge, and dummies filled with machine cuttings £ill the re~
mainder of the hole. It is recommended that only incombustible stemming be
employed. The holes are fired at any time on the shift. The snubbing shot
in the center of the face is usually shot first, is loaded out, and the
other holes are then fired. e holes are drilled during cutting and they
may, at times, be drilled too deep if they are drilled before that part of
the face has been undercut.

Bxplosives are sent into the mine in a special car consisting of a
wooden box covered on the inside with 3/8-inch rubber belting, over which
3/4~inch tongue-and~groove lumber is placed, held with wooden dowels. The
detonators are placed in a wooden box provided with hooks to allow the
box to be hung on the side of a car. A special trip is used to transport
the explosives and tools. The first car behind the locomotive is the ex~
plosives car, followed with several tocl cars in the last of which is hung
the detonator box. In the sections, the explosives are stored in special
wooden boxes placed in crosscuts. The explosives and the detonators are
supposed to be kept at least 25 feet apart. The maximum amount allowed for
each unit is 200 sticks of explosives for three shifts.
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During the investigation it was observéd that as many as four holes
were loaded with the shunts removed from the leg wires. This is a dangerous
practice. It has long been recognized that the safest method is to charge
and fire holes one at a time, and that shunts should not be removed until

the shot-firing cable is to be attached to the leg wires.

Drainage

The mine is generally damp, but is dry in many places. There is
enough water to require at least U alternating-current and 18 direct-
current motor-driven pumps. These pumps are open types and constitute an
explosion hazard where they are placed on return air. A pump was in the
explosion area on 10 east air course near the rooms where explosive gas
was reported for several days prior to the explosion. It is recommended
that permissible-~type motors be employed to run all underground pumps, and
that the pumps be located on pure intake air. '

Dust and Rock Dust

The mine is dry in places, although it was diffiecult to collect dust
samples in many places due to the damp condition of the roadway and to the
presence of drops of water on the roof and ribs. It is believed that there
was enough dust present in most of the active parts of the mine to allow
propagation of an explosion. Samples taken in the unaffected parts of the
‘mine show a combustible content of 60.1, 83.1, and 49.1 percent in the rib
and roof dust, and 67.5, 79.2, and 71.0 percent in the road dust at the
same points. This indicates that the dust is explosive unless treated with
the required amount of rock dust.

The haulage roads are rock-dusted, and in the present active, or
recently active, section of the mine shelf-type rock-dust barriers are
erected on return air courses as indicated on the map. These barriers are
situated in the main west section and in the explosion area. The machine
cuttings generally are watered during cutting, and all loaded trips are
wetted before they leave the junction of main west and 12 north.

Steel tanks about 20 inches square and 4 to 6 inches high are placed
on top of the mining machines and filled with water. A pet—cock with a
1/8-inch opening is placed at the lower right corner of the box, and a
short length of hose directs water onto the ingoing bits of the mining
machine during cutting of coal.

The cars are topped with coal and probably tend to spill coal along
haulage roads. In the trackless entries there are numerous falls, and there
is not much exposure of ribs and combustible dust on the roads. These falls
also form sme natural rock dust barriers. Occasional pools of water may act
as natural barriers.

The mine uses rock Gust, a Diamond Machine Company rock—~dusting machine
being employed for this purpose. As the mine operates on a three-shift
basis, rock~dusting can be done only on Sundays or idle days. With mechani-
cal loading, this allows a considerable advance to be made between applica~
tions of rock dust. The explosion area, according to company records, was
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rock-dusted 12 days prior to the explosion, and the other active areas
were rock-dusted on December 5, 1940, after the disaster. The mine was
sampled on December 6, 1940, by E. E. Quenon of the Bureau, Gilbert Archers
of the State Division of Mines, and one of the company employees. The re-
sults of analysis of these samples are given in tables 2 and 3.

The samples collected in the explosion area are not representative
of average mine conditions, and for that reason these samples have been
averaged separately. In table 2 the rib-and roof-dust samples in the ex-
plosion area have an average volatile matter content of 19.3 percent, and
a fixed carbon content of 50.5 percent, or an average total combustible
content of 69.7 percent. The moisture ranges from 1.4 to 10.9 percent, with
an average of 5.6 percent. The ash, including extraneous inert matter,
ranges from 18.8 to 33.3 percent, with an average of 24.7 percent. The
total incombustible content, that is moisture plus ash, averages 30.3
percent. The analyses of the four samples taken outby & north show a
total incombustible content of 33.3 to 40.2 percent, all of which are
higher than the average and higher than any other samples in this group.
All of the samples in this group, including the four on the 7 and & east
-~ entries and air courses, contain coke, indicating that the flame traveled
at least this far. It was stated by a company employee that part of a
‘rockedust barrier located near these points of sampling on & east and 8-
east air course had been found. The Bureau investigators did not find
evidence of these barriers.

The mine outside of the explosion area was so wet that it was 4iffi-
cult to collect samples; however, seven samples were taken. Three of these
were in non-rock-dusted zones. The average combustible content was i,k
percent, as compared to 69.7 percent in the explosion zone. The moisture
content, 5.5 percent, is practically the same throughout the mine. The
ash averaged 53.1 percent; and in the samples containing rock dust the
agh ranged from 59.6 to 89.0 percent, showing the influence of the rock
dust. When the moisture is added to these results, the rock-dust samples
have a total incombustible ranging from 64.7 to 90.7 percent, although
the average for all of these samples is only 58.6 percent.

The average analysis of the dust in the explosion area was volatile
matter, 20.0 percent; fixed carbon, 4l.6 percent; total combustible, 61.6
percent; moisture, 3.4 percent; ash, 35.0 percent; and total incombustible,
38.4 pereent. The total incombustible in the four samples collected outby
A north ranged from 40.4 to 54.1 percent. These figures indicate that the
high inert content of the dust at this point, combined with other factors,
probably assisted in arresting the flame of the explosion. The samples
outside the explosion area contained an average combustible content of
48.2 percent and a total incombustible content of 51.8 percent, although
the rock-dust samples contained from 61.8 to 80.5 percent.
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Table 2. - Analysis of rib- and roof-dust samples collected

in Nelms mine, December 6, 1940

Percent combustible Percent incombustible Percent
Total Total
Labora- Vola- com- incom- ;
tory tile | Fixed bus- |Moig- bus~ Through
No. Location i~ —*ne matter | carbon |tible ture Ash tible 20~mesh
Explosion
B-58276 | No. 13 room off 8 east air 15.6 55.5 71.1 I 24,5 28.9 86.3
course, 90 ft. outby face . A , Co
B-58278 | Mouth of 2nd roof off 13 12.8 | 55.4 | 68.2 |'7.6 2.2 31.8 ol Lt
room off & east air ecourse '
B-58280 | No. 12 room off 8 east air | 19.7- | 53.9 73.6 | 1.4 25.0 26.4 9%.0.
. course, 300 ft. outby face o ) . -
B-58282 | 7 east entry, 10 ft. outby 17.7 57.1 | T4.8 3.1 22.1 25.2 95.6
chute to No. 11 room _ o i ‘ o
B-~5H8270 | 9th east entry between 8 and | 22.4 | .55.7 78.1 2.7 19.2 21.9 70.0
G room off 10 east a.c. '
B-58272 | 10 east entry between & and 19.8 | 53.3 73.1 8.1 '18.8 26.9 81l 4
9 room off 10 east a.c. ‘ ‘ ' ' .
B-58274 | 10 east air course between 19.3 56,1 5.4 3.2\ 21.h4 24.6 80.6
8 and 9 room L 5
B-58264 | Mouth 9 east entry off C. 21.7 | 48.0 | 69.7 | 3.1. | 27.2 30.3 97.2
north . o )
B-58266 | Mouth 10 east entry off C 18.3 .| 50.7 69.0 |10.9- 20.1 31.0 80.4
north ’ . : '
B-58268 | Mouth 10 east air course off | 19.9 50. 2 70.1 6.5 23.4 29.9 94,3
C north :
B-58258 | 30 ft.outby chute leading 21.2 h5.5 66.7 6.6 26.7 33.3% 96.6
to "B" north ' '
B.58260 | 10 ft. inby 9th crosscut on 20.1 39.7 59.8 g.2 32.0 4o.2 92.5
8 east entry '
B-58256 | 10 ft. inby Tth crosscut on 19.4 | Uum.2 64.6 8.2 _27.2 35.4 98.4
1 east air course .
B-~58262 | 4O ft. outby &th crosscut on | 21.6 ho. b 62.0 LT 33,3 38.0 - 93.5
8 east air course
Average, in explosion area 19.3% 50.5 69.7 5.6 24.7 30.3% 89.9
7990 - 20 = ' ‘
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Table 2. -~ Analysis of rib- and roof-dust samples collected -

in Nelms mine, December 6, 1940 (eont'd.)

Cumulative percent,

Labor- 100% through 20=mesh _
atory 48 100- 200~
No. mesgh mesh mesh Amount of coke Remarks
B-58276 No size Soot and coke noted No rock dust noted
B-58278 No size do. do.
B-58280 | 98.3 | 93.5 78.8. do. do.
B-58279 No sigze Soot and coke noted do.
B-K8272 No size do. - do.
B-K8274 | No size do. do.
B-58264 o sizé Soot streamers 1-1/2 do.
inches long
B-58266 No size 2-inch soot streamers do.
B-58268 No size Soot streamers do.
B-58258 No size Coked particles present, Entry rock-dusted
large amount .
B-58260 No size do. 'No rock dust noted
B-58256 No size do. do.
B-58262 No size do. do.
 Average, 95.8 | 86.6 66.9
"~ in explo-
sion area
-2l -
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Table 2. ~ Analysis of rib- and roofe-dust samples collected

in Nelms mine, December &, 1940

Percent combustible Percent incombustible Percent
Total Total
Labor- Volam COT incom~
atory tile Fixed bus~ | Moig~ bug- Through
No. Location in mine matter carbon | tible [ ture Ash tible 20-mesh
Qutside explosion area
B-582g4 |No. 2 main west entry on 9.3 1.7 89.0 90.7 89.5
haulageway, 100 ft. inby
12 north -~ . . :
B-58288 |12 north haulage, 50 ft. 26.8 -|'13.6 59.6 | . 73.2 87.5
inby main. west haulage ! ;
B-58286 |14 south haulage, 25 ft. 35,3 | 2.9 | 61.8 64,7 8G.6.
inby main'west haulage , ' :
B-58290 |600 ft. outby face 1 main 60.1 3.7 | 36.2 39.9 69.6
west entry- : ‘
B-58292 |600 ft. outby face 2 main 25.9 3.2 70.9 THe1 7545
west haulage 1 1 A
B-58296 {600 ft. outby face 3 main 34.2 1 Lg.9 83.1 2.0 | 1k4.9 16.9 73.0
wesgt '
B-58294 {600 ft. outby face 4 main 49,1 | 11.7 39,2 50.9 75.7
west
Average, outside of explosion 34.2 48.9 4i.4 5.5 53.1 58,6 78.8
area
O Y-
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Table 2. - Analysis of rib~ and roofw-dust samples collected
in Nelms mine, December 8, 1940 (contl!d.)

Cumulative pergent,

Labore= 100% through 20-mesh
atory 48 100~ 200~
No. mesh mesh mesh Amount  of coke Remarks

B-5828k4 96.8 { 87.1 | T7.3 Rock~dusted 12/5/L0

B-58286 g8.1 | 78.7 68.0 do.

B~58290 No size No rock dusty floor
very damp; droppers
on roof

B-58292 No size Rock dusted 12/5/403

: roof and floor wet

B-58296 51.3 | 2.9 13.9 No rock dust; roof

.and floor wet
B-58294 No size do.

Average, out-
side of ex~
plosion area

81.6‘_ 68.2 | 57.7
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of road-dust samples collected

Table 3. =~ Analysi
in Nelms mine, December 6, 1Q40
Percent combugtible |Percent 1ncombuqt1ble Percent
Total Total
Labor- Vola~ COln-~ incom~
atory tilew | Pixed bus~ |[Moig~ bus—~ |Through
No. . Location in mine matter | carbon{ tible |ture Ash | tible 20-megh
Explosion area
B-58277 | No. 13 room off & east air course; - 22.6 5545 78,1 | 3.8 | 18.1 21.9 53.4
90 ft. outby face
B-58279 | Mouth of 2nd room off No. 13 room | 16.5 50.6 67.1 | 8.9 | 24.0| 32.9 6k, 2
off 8 east air course )
B-58281 | ¥o. 12 room off & east air course, | 21.1 55.7 76.8 | 2.5 | 20.7 23.2 69.4
300 ft. outby face
B-5828% | 7th east entry, 10 ft. outby chute | 14.5 27.9 Yol | 2.6 | 55.0 57.6 78.7
to No. 1l rcom g1 : ’
B~-58271 | 9 east entry between § and 9 rooms | 22.3 54,0 76.3 | 3.0 | 20.7 23.7 87.6
off 10 east air course _
B-58273% | 10 east entry between 8 and 9 rooms| 22.Y4 54.2 76.6 | 4.3{ 19.1| -23.4 95.6
off 10 east air course _ . ‘
B-58275 | 10 east air course between & and 9 | 16.5 46.1 62.6 | 3.1 34.3 37.4 63.4
rooms
B-58265 | Mouth 9 east off "C" north 10:6 1.9 5.5 1 1.4 73.1 4.5 64.8
B~58267 | Mouth 10 east off "C" north 23.6 53,0 76.6 1 1.5 21.9 23.4 62.7
B~58269 | Mouth 10 east air course off "G" 20.4 47.2 67.6| 8.5 23.9 32,4 80.1
north .
B-58259 | 30 ft. outby chute leading to "B" | 19.9 26.0 U5.91 1.5| 52.6 4.1 | 71.0
north on 7 east entry . o
B~58261 | 10 ft. inby 9th crosscut on & east | 24.6 35.0 59.6 | 2.4 38.0 4o.4 64.9
entry ‘ -
B~58257 | 10 ft. inby Tth crosscut on 7 east | 21.9 30.6 52.5 | 2.1 Us.h 47.5 "75.5
air course
B-58263 | 4O ft. outby 8th crosscut on & east| 23.2 31.0 5.2 | 2.2 U3.6 45.8 66.2
air course. '
Average, in explosion area 20.0 | W1.6 | 61.6| 3.41 5.0 38.4 71.3
7990 - 24 =
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Table 2, ~ Analysis of rib- and roof-dust samples collected
in Nelms mine, December 6, 1940 (cont'd.)

Cumulative percent,

Labor- 100% through 20-mesh
atory Y8, 100~ 200~
No. mesh mesh mesh Amount of coke Remarks
B-58277 No size
3-58279 71.0 45.7 27.9
B~58281 72.3 50.9. 35.3
B-58283 | 46.8 2g.h | 21.0
B-58271 85.9 72.0 54,8
B-58273 [ 91.8 | 804 | 65.8
B~58275 75.0 | 3.2 | 26.k4
B-~58265 36.0 18.1 11.8
B~58267 ' o hos
B~58269 | 75.7 | 56.5 40.9 | Coke particles present;
' o very large amount
B~58259 6l4.3 31.6 20.8 Very small amount
B-58261 98.7 35.4 23.5 do.
B-58257 66.6 Yo,2 25.2 Small amount
B-58263 53.8 28.5 15.8 Trace
Average in
explosi on '
area ' 69.0 ST 30.8 )
: : - 2K -
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Table 2. ~ Analysis of rib- and roof-dust samples collected

in Nelms mine, December 8, 1940 (cont'd.)

& ‘Percent combustible Percent incombustible|Percent
Total Total
Labor~ Vola~ com~ incom~
atory tile Fixed bus—~ |Moig- bus~ | Through
No. Location in mine matter | carbon | tible |ture Ash tible | 20-mesh
Outside explosion area
B-58289 | 12 north entry, 50 ft. inby main 37.9 | 1.8 60.3 62.1 Th.5
l west haulway | :
B-58285 | 2 main west entry, on haulway 100 2.3 | 2.1 73.6 5.7 80.9
ft. inby 12 north
B-58287 | 14 south haulage road, 25 ft. in- 38.2 | 3.4 58.4 61.8 81.5
by main west ]
B-58291 | 600 ft. outby face 1 main west 67.5 | 6.4 26.1 32.5 52.1
entry ‘
B-~58293 | 600 ft. outby face 2 main west 19,5 | 1.0 79.5 80.5 7%.0
entry
B-58297 | No. 3 entry main west, 600 ft. 33,3 U5.9 79.2 | 4.5 16.3 20.8 Hes
outby face i
B-~58295 | No. U4 entry main west, 600 ft. 30.1 40.9 71.0 | 2.9 26.1 29.0 68.6
outby face
Average, outside explosion area 31.7 43,4 hg.2 | 3.2 hg.6 51.8 72.2
7990 w OB w
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leg

lecte

in Nelms mine, December 8, 1940 (cont'd.)

Cumuiative'percent;

Labore 100% through 20 mesh
atory 48~ | 100~ 200~ _

No. mesh mesh mesh Anount of coke Remarkg
B~58289 4.7 | 62.3 | 53,1 | Rock~dusted 12/5/40
B-58285 b | 58,0 | W5 do.

B-58287 71.4 | 54,6 | W40 do.
B-58291 86.3 |- 35.1 | 22.7 Not rock-dusted:
: roof and floor wet

B~58293 37.9 | 18.0 11.7 Roof and floor wet;

: rock-~dusted 12/5/U40
B-58297 55.8 | 32.0 | 18.6 Not rock-dusted; roof,

ribs, and floor wet

B~58295 4h.0 | 21.8 | 13.3 do.
Average, 63.5 _ )40._3 29.8
outside ex-
plosion area

- 27 o
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The explosibility of coal dust is measured by the ratic of the volatile
matter to total combustible, which in this mine exceeds Ml, or about the in-~

dex of the explosibility of the coal at the experimental mine. On this basis
61 to 62 percent inert matter is required to prevent propagation of an ex-
plosion.” This is a minimum, and it is recommended that the dust in the Nelms
mine contain at least 65 percent incombustible matter. For each 0.1 percent
of gas in the air current, 1 percent incombustible matier should be added to
the above figure. Based on the percentage (1.46%) of gas in the return air,
the dust should contain 80 pércent incombustible matter to insure against
propagation of an explosion.

GEVERAL SAFETY CONDITIONS

First Aid snd Mine Rescue

No first-aid and mine-rescue training has been given to employees in
the Felms mine, but scme men have received the training in first aid at- other
mines prior to being employed by the Ohio & Pennsylvania Coal Company. It
is recommended that all employees be trained in first aid and that at least
10 men be given the Bureau of Mines course in mine rescue.

Safety Organization

No safety organization of all employees is maintained at this mine,
according to information furnished by the company. A safety inspector de~
votes all of his time to inspecting the mine and giving special attention to
ventilation. The management appears to be sincerely interested in safety
and has adopted many safety practices not legally required.

‘Supervision and Discipline

Each section consists of one unit of 11 or 12 men, generally working 4
or 5 contiguous places. A unit foreman is in charge of such a unit, per—
forming all the duties of a foreman in addifion to firing all shots.: Generally
men are working in only two places at the same time, that is, loading in one
rlace and cutting and drilling in the other; therefore, a foreman could visit
each place every:half an hour and certainly he should visit each place once
an hour. It is understood that visits are made at intervals within these
limits. In most of the places in 7 and 3 east, line brattices had evidently
been in place at the time of the explosion,.indicating that spervision was
generally good. On the other hand, enough atteation was not, apparently,
being given to keeping ventilatien adequate, as the door at the mouth of B
north was reported to heve been latched open for'abbutf25 minutes on the day
before the explosion.. At the time of the explosion, according to: testimony
given at a hearing conducted by the Ohio Department of In&uétrialvRelations
follewing the explosion, two loaded cars were standing in the door between
4 and B north on Wo. 4 section, and loaded cars were-in s check curtain be-
tween rooms 12 and 13 in Ko. 2 section.

MINE CONDITIONS PRICR TO EXPLOSION

_ The weather was cloudy with a low temperature on the morning of November
29, 194%0. The low barometer would tend to allow an increase in the normal
flow of methane from the coal. The mine had worked the previous day and
right and was in normal cperation at the time of the explosion.
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The loading machine crew, completing its shift at 11: OO'p. m, on
November" 28, had stopped loadlng at the face of room 13 off & east air
course on that evening because of gas given off by the coal after blasting.
A cut of coal in the face of a crosscut to room 12 was then loaded out; and
this opened the crosscut, allowing the air to pass through it, and this
helped to clear the gas out of the face of room 13,

PREVIOUS EXPLOSIONS IN NEARBY MINES

There have been no explosions reported to have occurred in Harrison
County, but an explosion occurred in the Willow Grove mine, about 25 miles
from the Nelms mine, on March 16, 1040, in which 72 men were killed. This
Was an ignition of dust by black blasting powder in pellet form,

EXPLOSION: INFORMATION

Story of .the Explosion

Apout-1:20 p,m,, the safety inspector for the company was in 1 east off
12 north when he was knocked down by a sudden rush of air. He was partly
dazed and went into the return air course, but realized. that there had been
ah explosion and that he would be in the afterdamp. He observed that the
air which had stopped flowing temporarily was ageain flowing in its natural
direction, and he then went to the 12 north junction to telepbone the outside,
When he arrived there he found: that the dispatcher had felt the concussion
and had telephoned to the main south and main west sections, where, he was
told, everything was fuactioning normally He tried to telephone to the &
east section but could get no answer, concluding from this that the explosion
wag in this section,

The main-line motorman felt the concussion and told the mine superin-
tendent, who was in the dispatcherl!s office near the foot of the shaft, that
Tsomething was wrong" inside of the mine as he had felt a strong "wind',
- The superintendent then called the 12 north junction and learned that the
"explosion was in the 8 east sectioh. He then telephoned the general superin-
tendent, ‘outside, who imiediately entered the mine, The Ohio Department of
Industrial Relations and the Division of Mines in Columbus wers notified of
the explosion sbout 2320 p,m, The Associated Press notifiéd the Bureau of
Mines .in Pittsburgh, Pa.,, about 3215 p.m, The Bureau of Mines immediately
called the mine and offered the services of the personnel of its Safety
Division,

‘The men. in the main south and main west sectione were notified of the
explosion and were ordered to leave the mine immediately, No one outside of
the explosion area was injured and all escapsd unassisted,

Recovery ‘Operatiouns

The time of arrival at the mine of the Safety Division personnel has
been given in the introduction to this report, The first Bureau man to arrive
was F, E, Griffith, and he weut underground immediately after arriving, He
_assisted the State and cdémpsny men to replace stoppings on 12 north as far as
T and & east and later as far as 3 north on & east, The concentration of
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carbon monoxide was high, and the quantity of air available was small,

N. J. Ankeny, and later J, J. Forbes, entered the mine upon their arrival
and assisted in restoring vertllatlon_ Gas masks were worn to make short
exploration trips into the returns from the explosion area to ascertain if
there were any fires and to determine the carbon-monoxide content of this
air, No smoke or other evidence of fire was found, Considerable care was
exercised in recovery operations due to the fact that even when ventilation
was advanced, carbon monoxide- appeared to hang persistently fto holes in the
roof and in the broken rock on the floor, It was difficult to restrain men
from pushing forward too rapidly, An official of a neighboring company dis-
regarded instructions, went bevond the fresh air, and was affected by the
carbon monoxide, »

During the night of the 29th and the early morning of the 30th, brattice-
cloth stoppings were placed in break-throughs between 7 and & sas’ as far as
the chute to B north, A>stonp11g'was also placed across | east at this
location to deflect all the air into 7 east air course in order to provide
more velocity of the air, Even so, the volume and velocity of air were not
sufficient to move the afterdamp adequately; and the roof conditions were so
hazardous that it was decided to employ a Joy loading machine to load out
the rock on 7 east, so that the roof could be made safe and wooden stoppings
could be erected to provide a larger quantity of air to clear the noxious
gases from the air inby. At this time the air was traveling into 7 east
and 7 east air course to B north and then across to & east air course to
the section return entries on 12 north, The body of a mechanic was located
on 7 east about 100 feet outby B north chute,

Shifts had been irregular during the first 24 hours of recovery opera-
tions, but on the evening of the 30th regular 6~hour shifts were established.
An exploratlon of the area indy B north on the evening of the 30th was made,
and no carbon monoxide or methane was discovered as far as room 10 off 8
east air course, The air was advanced this far, and stoppings were placed
across & east and 8 east air course Jjust indby B north,

The shift entering the mine at midnight, November 30, erected a stop-
ping across & east air course just outby room 10, Ventilation was conducted
to the faces of the 7 and 8 east and their air courses and to the face of room
15 by 7:00 a,m, "Decenber 1, 1940, The follow1ng shift carried ventilation as
far as the intersection o* 9 east and room 10, Eleven men were located,
five in room 13 off & east air course, four at the face of room 11, and two
between the Lth and Hth crosscuts in room 11,

The afternoon shift on that day located an additional body at the face
of room 1% and then restored veantilation in 9 and 10 east, Two bodies were
located in room 10 off 10 east air course; the foreman was found at room T
on 10 east air course; four men were located in room 3, and three men in room
2 off C north, All of these bodies were recovered and sent outside, ILater
this shift discovered four more bodies in room 1, C north, but the roof was

so dangerous that considerable timbering was required to mske recovery of
the bodies safe,

Ventilation of the explos1on area was completed on December 1, and 27
bodies had been recovered at that time, Two more bodies were located under
falls after considerable digging, on December 2, Another body was found
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under a thick rock fall on the afterhoon of Décember 3, and the last body was
located under a small fall in room Y4, -C north, about 3:00 p,m,, December U,

Conditions were extremely hagzardous throughout recovery operations, The
roof was badly broken and presented a constant'danger. The methane content of
the air, even after restoration of ventilation, was high, necessitating work-
ing without flame safety lamps in some instances, The recovery work was
carried out under the supervision of inspectors of the Ohio Division of Mines
and Bureau of Mines enginecrs; through the coordination and cooperation of
these, together with the officials of the mining company, the recovery opera-—
tions were completed without injury to anyone in spite of the dangerous con-—
ditions,

Property Tamage

Property damage was confined to stoppings dlown out on 12 north inby 9
and 10 west and to damage in-the entire 7 and & east section, All the stop-
pings in this section were blown out, extensive falls occurred in all entries
and rooms in this section, and many cars were damaged, Most of the mobile
eguipment was ohly slightly damaged, although two of the three locomotives
were under thick falls and must have sustained considerable damage. It is
reported that this section of the mine will not be reopensd, except to re-
cover equipment., The rest of the mine was ready to resume operations several
days after the explosion and did start on December 16,

Details of Forces and Evidence

The investigation of the explosion was made by representatives of the
Division of Mines of the Ohio Department of Industrial Relations, coroner's’
office, United Mine Workers of America, company officials, and J, J. Forbes,
G. W, Grove, C, W, Owings, and J, Westfield, Jr., of the Bureszu of Mines,
Details of the explosion were collected by C, W, Owings and J. Westfield,
Jr., who have placed these data on detailed sketches, fhe direction of ven-
tilation on- these maps is indicated by long thin arrows, whereas direction
of forces is indicated by short thick arrows,

12 North:

The first evidence of the explosion was a brattice~cloth stopping in
the overcast in main west several hundred feet.inby 12 north: it was blown
outby. This stopping deflected the return air from the explosion area into
the main west, and it is likely that the short-circuiting of this air may
have saved the lives of the men in this section, Stoppings between the
haulage road and the return eatries inby 9 and 10 west were blown toward
the return air courses.

7 and 8 East:

- The 7 2nd & east entries and their air courses, forming a M—entry system
had extensive falls throughout their entire length, and the stoppings in these
entries were practically demolished, The mechanic!s shanty on 7 east just
outby the chute to 5 north was completely wrecked; and the telephone at this
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location was blown outby about 100 feet, while the bell piece was found in

a crosscut about 50 feet outby the box. The mechanic was found about 50 feet
outby the shanty, Pieces of the door between 7 and & east in the chute to

B north were found on the right rib, having been blown outby its original
position, These forces then indicated the explosion coming out of B north
and. outdy on 7 and 8 east,

Inby B north there were numerous falls and small debris, blown outby,
Yo positive evidence of coke was found on these four entries, Opposite the
crosscut leading to room 11 were two empty cars, on the track, but with the
wheels on the right side lifted off the track, Beside these cars and on the
right rib were found pieces of a door, containing part of the hinges and a
post with the other part of the hinges, The forces were definitely out of
room 11 at this point., A4 trolley wire switch was found U5 feet outby its
location on the inby rid of the crosscut to room 11, Twenty—five feet inby
the two cars (previously mentioned) was a trip of seven enmpty cars with
crossbars and debris blown outby, Opposite the next crosscut inby, opposite
the pillar between rooms 12 and 13, two cars had been dlown toward the right
rib, and the wood on the left side had been blown in, showing considerable
force out of rooms 12 and 13,

It will be observed from the map of the section that the first room is
No, 10 and the last room is No, 18, The property line cuts across the top of
these rooms at an angle, A low area or Mswamp" cuts across the 7 and & east
entries several hundred feet inby C north, and another swamp crosses the
lower parts of the rooms 10 to 18,

Room 10:

On 8 east opposite the first crosscut to 8 east air course outby room 10,
considerable debris was piled against the right rid, indicating forces out of
room 10, In room 10 there were numerous falls, but in several places where
there were no falls, posts and crossbars were found blown outby., Near the
mouth of the room, the road dust contained considerable sand,. and a pool of
water was found here and on & east air course, There were room necks driven
in the left ridb of room 10, and in the neck just outby the 3rd crosscut to
room 11 was found the first sign of coke, on the outby rid of the room neck,
This was plastic coke, apparently coked while traveling, indicating outward
forces, This same condition was found in each room neck until the room neck
between 4th and 5th crosscuss to room 11 was reached, Here there was no coke,
The next room neck inby was opposite the 6th crosscut, and here coke was found
‘plastered on the inby rid of the room neck., The same condition existed on
all the remaining room necks, Considerable debris had been thrown against
the face of room 10; coke had been blown against this face, and other dust
had been coked in place on the face of the room, ZEvidence of force passing
through the connection of 9 east at the face of room 10 and into 9 east was
found, dut there was no evidence of debris or coke on the right rib at the
face of room 10 to indicate that forces had passed from 9 east into room 10,
It is concluded that no explosion forces came into room 10 from 9 east, that
forces came into room 10 from room 11, with the most force traveling along
the chute from room 13 to roon 11, these forces dividing in room 11, passing
inby and outby, part passing into room 10 at the next (6th) crosscut inby and
part through the next (5th) crosscut outby, Thig division of forces continues
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in room 10, part going outby and part inby to the face of room 10 and
through to 9 east,

Room 11:

Roof falls extended throughout most of room 11 with forces definitely
outby from the chute to room 12, which was the 5th crosscut., Forces were
inby from this chute. The dlractlons of force in the crosscuts were not
uniformly in one direction, some going into room 10 and others into room 11,
as indicated by pieces of the wooden brattices in both rdoms, The L4th cross-
cut between rooms 11 and 12 was known locally as the "dinner hole® where the
men kept their dinner buckets, Three -explosives boxes and one detonator
box were stored in this crosscut, an explosives Dox at the inby and outby
ribs at room 11, a detonator box at. the inby rid at room 12, and an explosives
box at the outby rib, These boxes had been dlown into room 12 and outby in
this room, Pieces of the boxes and unexploded detonators were reported found
by company employees while resioring ventilation, for a distance of several
hundred feet in room 12,

The last crosscut beﬁveea rooms -1l and 12 was 72 feet from the face
of room 11, About 50 feet from the face was fouﬂd the gathering locomotive,
partly covered with a,falr The motorman was on %op of the locomotive with
his feet on the bumper, The brake was off, the direction lever was in the
inby direction, and the controller was in the off position. The section
foreman was face down, head inby, between the locomotive and the right rib,
The Joy loader operator was between the two cars, head down towards the right
ridb, and his legs across the bumpers, Opposite him on the right rib was
found a shot-firing ecable, wound on a wooden bar, ends of cable not twisted
together, Another cable, with ends untwisted and on its reel, was found on
the left rib, just inby t e bumpers of the two cars. The front wheels of
the second car were off the track, and it is preswmed that the Joy operator
and the brakeman were in the act of rerailing the car, Blocks under the
wheels appear to substantiate this opinion, The brakeman was found in a
hole on the left rib, heed towards the face and facing the rib, opposite the
inby car.

The Joy loading machine was near the mlddle of the room, 2 feet from the
face, This machine has an automatic cut- off, and it was 1mposs1ble to deter-
mine whether the machine was running; however while the clutch controlling
the digging arms was in the "on" position, tne loading clutch was in the Moff"
position, Apparently the machine was not working at the time of the explosion,
The permissible plate could nou be found on tnls machine, although it was
said to be a permissible type. One bolt was nlSS*ﬂa ffom the upper cover on
the front of the controller box, and the large, round screw~type cover on the
side of this box was loose, so that four threads were showing, These defic—
lencies rendered the unit nonpermissible.

The coal had been undercut on the left r1o starting 21 feet 6 inches
from the face and ending 6 feet from the face, The inby end of the cut had
been blasted, and the other holes were loaded. .One hole was about 6 inches
from the roof and 16 feet from the face, Two holes, one 6 inches and the
other 3 feet 6 inches from the roof, were 20 feet 6 inches from the face, and
another hole near the roof was 22 feet 6 inches from the face, The leg w1res
of the detonators had the shunts removed,
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Debris and parts of a line drattice, which apparently had been within
about 8 feet of the face, were blown into the right rib at the face, These
and other data show that the main force was into the face of room 11 and that
there is no evidence that an explosion initiated in this room,

Room 123

Extensive falls of roof were found in room 12 outby the chute to room
13. Details of conditions at this chute are shown in the sketch of this
location, Five loaded cars were in this chute, The timber on these cars
indicated forces from the face of room 12 and from room 13, A crossbar
just outhy this chute had the post on the left ridb blown out, and the bar
was blown outby being found practically parallel to the right rib,

-Two loaded cars were in the chute between rooms 12 and 13; and the
bumpers of these cars were directly under a crossbar on which were nails and
a small piece of brattice cloth, indicating that a check curtain had been
in this chute at this point, It was supposed to be the practice to pull
the curtain down between the cars, but it is not certain that this had been
done, . If not, then most of the air would have shori-circuited through this
chute and up room 11, The trolley and ground wires terminated on the inby
rib of the chute at the junction with room 13, Torces were definitely from
room 13 towards room 12 in this chute and outby room 13 at this point.

Room 133

At the nips of the mining machine near the chute from room 12, pieces
of charred dummy paper were found, Between this point and the last crosscut
to room 12 crossbars and posts and part of the line brattice indicated forces
outby, At the mouth of No, 2 butt room, from room 13, was a pile of rock
dust, evidently used for making dummies, A% the face of room 13 there was
considerable evidence of force and flame, heavy coke being found on the. roof,
The crosscut to room 12 was 2l feet from the face, On the right rib of room
13 the coal had been undercut for a distance of 22 feet and to within 1 foot
of the face of the room, Thirteen feet from the face of the right rib a
hole had been drilled in the coal 9 inches from the roof, and directly under
this hole, 2 feet 10 inches from the roof, was a second hole, 2 feet 2 inches
 deep, in which was an auger protruding 1. foot 10 inches, Dust at the mouth
of both of these holes was coked and gas was issuing from these holes,

- A mounted Chicage Puneumatic Tool Company drill was found on the floor
angling toward the left cormer of the rib and face of the room. This drill
was reported to have been a permissivie type, but no permissible plate could
. be found on it, he disconnecting switeh is not found on permissible drills,
and the assembly is different from that found on any of the permissible
drills manufactured oy this company. The cover of the switch on the drill
had 8 out of 10 bolts misging, makinz it nonpermissidle, The direction lever
was for drilling in and the coutroller was in the "on" position, indicating
that the drill probably had been in operation at the time of the explosion,
The shovel for removing the machine cuttings from the kerf on the right rib
was found under the kerf near the drill, A Goodman Universal mining machine,
which is a permissible type, was found practically parallel to the face of
the room with the end of the cutter bar in position to start sumping into
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the coal, The controller was in the M"on™ position. The cover on the bear-
ings of the lever was loose, leaving a clearance estimated to be about 1/6H
inch, The top cover of the controller box had 4 out of & bolts missing, The
Jack pipes were in position and the caple was in place, indicating that the
machine wa$ probably in the act of sumping into the coal,

At the face of the room, 6 inches from the roof and about 6 inches from
the left rib, a hole had been drilled from which gas was issuing, In the
center of the room two holes had been drilled, one 6 inches and the other 2
feet 10 inches from the roof, Gas was issuing from both of these holes, CGas

was also issuing from the inby end of the kerf on the right rib,

The driller was found face down with his head towards the right rib and
his feet angling towards tie corner of the face and left rib, The driller's
helper was found face up, head lying on the cutter bar of the mining machine
and feet pointing towards the drill, The machine helper was found lying

- outby near-the rear end of the mining machine, face up, head towards the rib,
and feet pointing towards the drill; his legs were over those of the machine-
man, vhose head was against the left rib and vointing outby, The timberman
was also against the left rid with his head outby. In the center of the room,
about 12 feet from the face, with head towards the left rib and face towards
the right ridb, was found the trackman under some timber and a fall,

The leg on the crossbar just inby the drill on the right side of the
room was leaning inby at-the roof, Two crossbars and their legs were found
under the fall outby the drill with the ends of the right rib considerably
farther outby than the ends toward the left rib,

The line curtain could not be found after the explosion, but it was re-
ported that on the morning of the explosion a check curtain had been placed
Just outby the crosscut leading to room 12, and that a line curtain had been
extended along the right rib about 4 feet from the rib to within probably 8
feet of the face, -

During recovery operations an explosive mixture of methane was found at
the face of this room, and one week after the explosion, after a line brattice
had been erected in this place and air had circulated for about 2U hours,

2,26 percent methane was found near the roof at the face of the room,

The indications are that work was being conducted in a aormal manner in
this room at the time of the explosion and that forces appear to radiate from

this room,

9 and 10 Bast:

There were few falls in 9 and 10 east and 10 east air course, On 9 east
there had been a considerasdle number of crossbars and timber blown towards C
north, and the same condition prevailed in 10 east and 10 east air course,
The direction of forces as indicated by the movement of posts and c rossbars
and other debris, together with splinters on posts and s cable blown outby,
definitely establishes that the explosion came from No, 10 rcom into 9 east,

Coke, splinters on posts, and debris indicated that the explosion traveled
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from 9 east through the last crosscut to 10 east air course, In the last
room off 10 east air course the post had been blown from the left end of the
first crossbar, and brattice cloth and debris had been blown into this corner,
indicating forces into this room and outby on 10 east air course, A cable-
reel locomotive was found 16 feet inby the 10 east air course in this room,
The brake was set tight, the control lever was in the "off" position, and the
reverse lever was set for tramming out of the room, There is no doubt that
his locomotive was not in operation at the time of the explosion, The man
that normally cperates the locomotive was found about 30 feet inby the loco-
motive controller, with head facing outby, His helper was found on the left
riv 16 feet inby the locomotive controller, with head pointing into the rib,
A car, three-fourths loaded with ties and posts wag attached to the inby

end of the locomotive, A cable with considerable slack in it was attached
to the inby end of this car, with the other end fastened to the last cross-
bar in the room, Considerable coke was found in this room, The indications
in this room were that the forces were all inby, that the locomotive was not
in operation, and that the men were not close enough to the controls to have
been in the act of turning the power off or on,

The mine foreman was on the 10 east air course Just inby the chute from
10 east and Jjust outby room No, 8, He was found face down with his head
against the left rib, His cap lamp was between him and the chute with the
lamp cord pointing outdy, A door in this chute had been blown from 10 east
towards 10 east air course, The mine foreman's flame safety lamp was found
under this door by company employees while restoring ventilation in this
section, Just inby the mine foreman, g piece of charred paper had been blown
against the rib with other debris, 1nd1cat1ng flame at this point, 4 pump
in the crosscut between 10 east and 10 east air course about opposite room U
was moved toward 10 east, This pump was driven by an open-type electric motor,
It is not known whether this pump was operating at the time of the explosions
however, the direction of forces in these entries is definitely from room 10
toward C north, and this mekes it improbable that the expTOSlon started at
this point, At the junction of these three entries and C north, dusy timber,
and other debris had been blown on the left ridb of C north, indicating
forces coming out of 9 and 10 east and 10 east air course, These forces
then turncd outby on A, B, and C north, as indicated by debris,

A, B, and C North:

Outty 9 east extensive falls had occurred in A, B, and C north, Apparently,
the force of the explosion dislodged timbers, allowing the roof to fall, Room
necks had been turned about every 37 feet on the right rid of C north, but in
the sketches of the section only four rooms actively involved in the explosion
have been shown,

In room 4 a car containing four or five posts was on the track, and on
the inby rib near the corner under a fall was found $he driller in this section,
An empty car was found just inby the mouth of room 3, and a mining machine was
in the mouth of the room on the fruck and practically coupled to the truck,
The coantroller was in the "off" position, and the machineman was on top of
the machine with his head towards the right rib, There was no permissible
plate on this machine; however, it gppeared to be in a tight condition, The
motorman of the intermediate locomotive was found at the mouth of the room
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at the right rib with head outby, 3Beside him were three boxes of machine
bits, The machine helper and the drill helper were found in the room, heads
pointing outby., The drill was buried under & fall on the left side of the
mining machine, When exeamined, & out of 10 Dolts on the switch cover were
missing, A third drill was uncovered during recovery operations and placed
on top of the fall, It also had 8 out of 10 bolts missing on the switch cover,
In testimony given at the hearing following the investigation it was stated
that this condition of the drills was usual practice in order to enable the
driller to readily remove the cover to make repairs on the switch, At the
face of room 3 five holes had been drilled, four in the top sbout & inches
from the roof, and a snubbing hole in the center of the face about 2 feet
from the roof, In the left rid one hole was 7 feet deep, while the second
hole beside it was more than & feet deep, The cutter bar of the mining
machine'is'T—l/E feet long; hence, it is presumed that the second hole was
drilled because the first would have been on the solid, These holes had

not heen loaded, The face had’ been undercut and presumadly the mining
machine was Jjust being loaded onto the truck at the time of the explosion,
Sharp drill steels were on C north about 5 feet outvy room 3,

Opposite room 2 were %two empty cars, the outby car probadly being off
the %rack, altiough this could not be determined, and forced against and be-
side an empty car on the curved : track loading into room 2, This indicated
force traveling outdy., A cable-reel locomotive was attached to the car on
the track leading into room 2, "It was under a fall of rock but when the
rock was removed the controller, although pent, appeared to have been in the
"off" position., In front of the locomotive were two cars; one contained
timber, and the second or indby car was under the end of the boom of a Joy
loading machine and partly loaded with coal, The loading machine had practi-
cally cleaned up all loose coal in the room, but it was still at the face,
There was no coal on the conveyor, and it was impossible to determine whether
the machine was in operation, The operator of the loader was at the mouth of
the room against the right rib; face outby. The motorman and brakeman were
in room 2 between the right rib and the partly loaded car, with their heads
facing toward the right ribd,

In the mouth of room 1 a loaded car was on the curved track in such
position that apparently the locomotive could not clear it in/passing. Four
holes had been drilled in the face of room 1, had Deen loaded, and the shunts
had been removed from the leg wires, The place had been undercut and machine
cuttings were still at the face, A timberman was on a pile of machine cuttings
near the face, with his head toward the face, Another timberman and a track-
men were lying face down with their heads toward the face, while a second
trackman was lying face dowm with head pointing out of the room, Opposite
room 1 on the entry the trakemsn of the. intermediate locomotive was found
lying face down, with his head pointing outby, and a drag was lying Dbeside
him, Just outby room 1 at the mouth of the chute leading to B north the
section foreman was found, face down, with his head pointing toward room 1.

Two bozes of explosives were found in the crosscut opposite rooms 1 and
2, The boxes had been blowvn toward B north and explosives spilled in the
crosscut, About 150 unexploded detonators were also in this crosscut, blown
against the edge of a fall in 3 north, Nearly opposite the next crosscut
inby on B north several empty mine cars. were under falls, The condition and
number of cars could not be determined,
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The motorman of the gathering locomotive found at room 2 was under a
thick fall of rock oppositc the first break-through outdy the chute leading
from B north to C north at room 1, At this point five drill augers were un-
covered under the fall, Apparently there was considerable violence at this
_ point because the motorman had few of his clothes remaining on his body and
his legs were mutilated, The fall was so high at this point that it was dif-
ficult to determine conditions; however, the outby end of the intermediate
locomotive was uncovered apparently on the switch leading into the chute %o
A north vhere loaded cars were stored until a trip had been made up, Two
cars were in this chute, one completely in the chute, and the inby end of
~ the second car was at the rib of B north A door had been in this chute
about & to 10 feet inby the B north rib, The door itself could not be found,
but part of the frame was still in place. Forces at this point evidently
passed from B north toward A north, Although the door could not be found due
to the extensive falls at this point, it appears most likely that the door
had been open at the time of the explosion and that the two cars were stand-
ing in the doorway. If this .condition existed, air would be short-circuited
from the rooms on C north and to some extent on 9 and 10 east, but it would
not affect materially the ventilation in rooms 16 to 18 off 8 east air course,

The forces in A, B, and C north, based upon the data discussed, were
outby from 9 east to 8 east air course, Coke in the rooms off C north indi~-
'cated that flame probably extended throughout 4, B, and C north,

STATE INSPECTORS! CONCLUSIONS

The State inspectors have not issued a statement as to their conclusions
up to the writing of this report, but a public hearing was held at Cadiz,
Ohio, under the direction of the Director of the Ohio Department of Industrial
Relatlons, December 9 to 12, inclusive, During this hearing the inspector
in charge of this district, John Harris, read from fire-boss reports showing
that explosive gas was found on November 23 in room 1, section Y, old works;
on November 2L in rooms 1, 2, and 3, section 4, old works' on Wovember 27 and
29 in room 1, old works, Dlstrlct inspectors havp inspected this mine six
times since January 22, 1940, Although the law does not require such frequent
inspections, it is the policy of the Division of Mines ‘o inspect mechanized
mines every six weeks, . The reports of the inspections are not made public and
are not posted at the mine, so that detailed information contained in these
reports was not available, However, certain information contained in these
reports was made public at the hearing, The last inspection was made on
November 27, ¢9d0 two days before the “explosion, At that time the mine was
idle; hence, it was drought out, the a1r readings obtained should be better
than under normal operating condltlons. In the explosion area gas from an
estimated 1 percent to an explosive mixture was found in room 13, and gas was
found generally in the explosion area, The section foreman was told to clear
out the gas immediately and other officials of the mine were given the same
information, at which time steps were taken immediately to make necessary
changes, Thls report also recommended that the entire mine be rock-dusted;
that the company stop drilling holes on the solid; that better air be pro-
vided for 20 south pillar; that the trolley-wire guards be replaced in 12
north; and that holes 2 feet on the solid are inexcusable,
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Chief Inspector Marcus Kerr and other inspectors of the Ohio Division
of Mines who expressed an opinion on the probable point of origin of the ex-
plosion stated that it was their belief that the explosion started at or near
the face of room 13 off & east air course, but they did not assign a source
of the ignition, It was also their opinion that the explosion was caused by
a gas ignition due to inpdequate ventilation at the face of room 1% at the
tine of the explosion,

SUMMARY OF EVIDENCE

The inner door on the air lock at the mouth of room 11, & east air course,
in which there was an opening about & by 12 inches, had been repaired about
an hour tefore the explosion, This leak would not necessarllJ cause a short
circuit in the air at this point unless the other door in the air lock were
left open, ZILoaded cars were in the chute between rooms 12 and 13, at which
point a check curtain was used to deflect the air, The cars may have lifted
the curtain, which would have short-circuited the air going to the face of
room 13, It was reported that a check curtain had deen erected outby the
last crosscut to room 12 in room 13 and that a line brattice had been erected
probably within about & feet of the face, However, a room neck was being
started on the right rib, the first out just haV1ng been completed, with the
outby end of the urdercuv approximately opposite the inby rid of the cross-
cut leading to room 12, Accordlng to company employees, the normal practice
would have been to take down the line brattice during cutting if no dangerous
accumulation of methane was found in the working place, but the line brattice
would not have been taken down if dangerous quantities of gas had been found,
Before this cut was staried the safety inspector for the company had inspected
this room and had found it practically free of gas; therefore, it seems
reasonsgble to assume that the curtain had been taken down during cutting
and drilling of the room neck on the right rid at the face of room 13, Two
loaded cars were found in the chute between A and B north, where there was a
door, It is believed from evidence obtained that this door was open at the
time of the explosion, On the day prior to the explosion the door leading
into B north had been left open for approximately 25 minutes, This fact and
the condition found in this chute tend tc show that the motorman on the inter-
mediate locomotive was apt to be careless in closing ventilating doors,

Two days before the explosion the State district inspector found from 1
percent to an explosive mixture of methane at the face of room 13, On the
morning of November 29 tiae fire boss found about 2 percent of methane at the
face of room 13, but this accumulation had been moved before the explosion,
After the explosion, during the investigation, an explosive mixture of gas
was found at the face of room 13 .and strong feeders of gas were found issuing
from the drill holes and the kerf, These facts seem to shov that ventila-
tion at times was not sufficient to keep the face of room 13 clear of gas,

Evidence indicates that the direction of forces radiates from room 13,
moving outby on rooms 10 to 18 off & east air course and outby on 7 and 8
east and their air courses, also from the face of room 10 into 9 and 10 east
and 10 east air course, into A, B, and C north, and outby along these entries
to 8 east air course, Jjoining forces at this point and proceeding outby
towards 12 north, Visual evidence of coke in the explosion area, from large
amounts in some of the face regions to lesser amounts in other places,
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together with the coke found in the dust samples collected, indicates that
coal dust entered into the propagation of thevexplosion.

Flame apparently extended as far as A north on 7 and & east and probably
slightly farther outby, as indicated by coke in place and in dust samples,
The incombustible content in dust samples collected near the limit of flame
on these entries was high enough to indicate the possibility that this dust
may have assisted in stopping the explosion, The extensive falls also form
more or less natural rock~dusting, pools of water at the foot of rooms 10
to 18 and'across the entries near C north probably assisted in stopping the
explosion, and room for expansion was alsoc a factor,

There was no visual evidence of rock dust in the explosion area; however,
a company official stated that rock dust had been applied on haulage entries
and had been applied in room 11 twelve days before the explosion, It could
not be determined to what, if any, extent rock-dusting limited the propagation
of the explosion, but if the rooms and entries in the explosion area had been
_rock-dusted adequately it is improbable that the explosion would have pro-
pagated to the extent that it did,

At least three electric drills, one mining machine, and one loading
machine found within the explosion area were in nonpermissible condition,
One of the drills and the mining machine were in room 13, the Joy loading
machine was in room 11, and two drills were found on C north near room 3,
Of these pieces of equipment the electric drill and the mining machine at the
"face of room 13 were in all probability in operation at the time of the ex~
plosion,

Shot holes charged and stemmed were found in room 11 off & east air
course and in room 1, C north entry, but the shot-firing cables in room.1ll
were wrapped on the reel and there was no evidence of any cable in room 1 on
C north entry, The only évidence of dlasting in the area was on the left rib
near the face of room 11, This shot evidently had been fired some time prior
to the explosion, It is believed, therefore, that dlasting did not enter into
the cause of the explosion,

No evidence of smoking was found during the investigation and no sugges-
tion that men had been or were smoking in the mine was developed during the
‘hearing following the explosion,

PROBABLE CAUSE OF THE EXPLOSION

It is the opinion of the Bureau of Mines investigators that the explosion
occurred at or near the face of room 13 off 8 east air course by the ignition
of explosive gas; that the accumulation of gas occurred as a result of gas
given off during drilling and cutting operations and insufficient ventilation
to dilute and carry awsy the explosive gas, which may have been caused by a
derangement in ventilation; and that the source of ignition was an electric
arc or spark from a nonpermissible drill or mining machine, both of which
apparently were in operation at the time of the explosion;’ofvthese two the
drill appears to De the more likely cause of the ignition, It is further
believed that coal dust aided in the propagation of the e xplosion,
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LESSONS TO BE LEARNED FROM THIS EXPLOSION
There are four outstanding lessons to be learned from this explosion:

1. The rapid advancément with mechanical mining results in an increased
liveration of gas and an"increaSed_amouit of dust, in any given period, This
condition is naturally enlarged whére double and triple shifting is followed,
and in order to provide reasonable proiection for the employees, it is neces—~
sary that there be sufficient air in circulation at all times to dilute and
render harmless the gas vhich is being liberated, and that measures must be
taken to allay the coal dust at its source.

2, In order for sufficient ventilation to reach working faces, it is
necessary that adeguate air courses be provided and kept free of obstructions:
that airtight stoppings, preferzoly of incombustible material, be erected:
that overcasts be used instead of doors; and that where doors are used, they
should always be erected in pairs to form air locks,

3, Permissible equipment, unless properly maintained, will provide no
protection against ignitions of gas, and may even be more hazardous than open
equipment in that it may be the csuse of a false sease of security.

L, Propagation of explosions cannct ve prevented unless all openings
are adequately rock-dusted to within about U0 feet of the face, and be so
maintained, One of the reasons why the explosion area was no% rock-dusted
as it should have been may be because there is insufficient time between
shifts when triple shifting is done to properly rock-dust under the methods
and equivment now used,

COMMENDABLE PRACTICES

The management of the- Nelms mine is to De commended on the use of per—
missible electric cap lamps, flame safeity lamps and explecsives, and for the
use of protective caps Dy the employees, It is also to De commended on the
use of insulated explosives cars, the sealing of sbandoned areas with bdleeder
pipes and seals on the return air, the development of the mine so as to
segregate the three produncing seétions (which may have prevented additional
loss of life), the rock-dusting which has been done, and %the periodic collec—
tion and analyzing of air samples in the main returas; also, upon the employ-
ment of a safety inspector whose full time is devoied to proolems in connec-—

tion with ventilation, an efficient checking system, and the practice of

applying water on the cutter bars of mining machines, all of vhich are com—
mendable practices,

RECOMMENDATIONS

The following recommendations are made in the belief that their adoption
will materially lessen the chances of an explosion occurring in this mine
in the futuve,

Ventiletion

1. The emount of air provided should be sufficient to ventilate the
mine so that the return from any split will not contain more than 0,5 per-
cent methane,
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2, Air courses should be kept free of obstructions at all times so
that enough air will be delivered to each working section to allow a minimum
of 20,000 cubic feet of air per minute to pass through the last break-through
in each set of entries or to the farthest point in the split,

3, ‘The air should be so coursed and directed that a minimum velocity of
100 feet per minute will be made to sweep the face of each working place,

Y, Sufficient splits of air should be provided so that not more than
one section or working unit will be on one split of air,

5¢ The cutting, drilling, and blasting of the coal should be so regu-
lated that the liability of liberation of exceptionally large quantities of
methane and the possibility of dangerous mixtures of methane and air being
carried over electrical equipment will be greatly decreased,

6, Stoppings on face and butt entries should be tightly constructed
of incomdbustible material,

Eléctricitz

1, Trolley wires and bare feeder wires should not be installed in the
mine in other than pure intaeke air; (a) air which has not passed through or
by any active workings and (b) air which has not passed through or by any
inactive workings, unless these are sealed effectively; and (¢) air which is
free from poisonous gas and by analysis contains not less than 20 percent
oxygen (dry basis) and not over 0,05 percent of inflammsble gdas; nor should
they be installed past open rooms, whether working or abandoned, or in entries
or other workings which act as return for open active or inactive workings,

2, All electrical equipment used at or near the face of the workings
such as mining machines, loading machines, drills, and pumps, should be.of
the permissible type and this equipment should be maintained in a permissible
condition,  Such equipment should be-connected at its source of power by
means of permissible junction boxes, When trailing cables fail, they should
be replaced by standby cables, and the defective cable should be taken to
the surface to be repaired, A separate ground wire should be provided for
mining machines, loading machines, and drills, '

e Gaﬁhering and haulage locomotives when operated in othér than pure
intake air should be of a permissible type. »

4, Electric pumps should be installed in pure intske air wherever
possible, When it is necessary to install pumps on return air, they should
be of the permissible type and should not be started or stopped until an
examination of the surrounding alr indicates than an explosive mixture of
methane and air is not present,

5« All permissible electriczl equipment should be inspected daily oy
a competent person, and a written report male on the condition of such equip-
ment, It should be the duty of the person making the inspection to see that
(a) such equipment is maintained in a permissible condition, and (b) that it
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is not used in a nonpermissible manner, .All permanent cable splices should
be vulcanized, and all major repairs to electrical equipment should be done
in the shop, preferadly on the surface,

6, .The unit foremar should test for gas at least every 15 minutes
during the cutting and drilling of the coal, If this is not possible, then
the machineman or driller should be required to have a fire boss! certificate
of competency or equivalent, and he should test far gas after sumping into
the coal, cutting across and pulling out of the ker?, as well as before and
after drilling each hole -in -the coal,

Dust

1, Provision should be made for applying water on the cutter bars of
all mining machines, The practice of applying water on the cutter bars of
mining machines should be continued %o +the extent that the coal cuttings will
be thoroughly. wetted as the euttine is beines dome.

2, All working places should bé_thoroughly wetted with water in the
face regions before and after blasting,

3, Water.should be applied to the coal as it is being loaded bty the
loading machines,

L, The tops of loaded cars should be thoroughly wetted in the working
places to avoid the distribution of coal dust along haulage roads,

Ds The coal face and the working place L0 feet therefrom should be
kept free of coal dust by the use of water,

6. Consideration should be glven to the use of wetting agents to in-
cregse the efficiency of the water in allaying the dust,

7. To prevent the coal from shaking off the cars along the hauvlage
road and Deing ground to dust, the coal cars should not be overloaded,

3., Haulage entries should be kept free fronm spillage of coal and deposi-
tion of float dust. At places where haulage entries are excessively dusty,
provision shculd be mede to svrinkle or wet the floor,

9. Rock dust should be sprlied to every mine surface, including haulage
entries, trackless entries, return airways, rocms, and pillar workings to
within 40 feet of the working faces if water is used, If water is not used
in working places, rock Cust should be maintained to within one cut of the
face,

10, The rock dust should be applied to the roof, ribs, floors, timbers,
and other mine surfaces in such gquantities that the incomdbustidle content
will not De less thaa 65 percent at all times without the presence of gas,
and for each 1/10 percent of gas present in the air current, 1 percent addi-
tional rock dust should bte added,
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11, Dust samples should be collected at frequent intervals at designeted
points in the mine to maintain a check on the condition of the dust as to
explosibility, Reaustlng should be done before the incombustible content
falls below a safe limit, as stated in the preceding recommendation,

12, Return airways, trackless entries, and rooms that have not vreviously
been rockedusted should be cleened 0¢ fine coal dust before rock dust is
applled

13. Provision should be made in stoppings betweén the intake and return
alrways to convey rock dust into the returns by means of the hose of a high-
pressure rock-dusting machine or any other adequate method, Airtight trap
doors or capped pipes in the stopnings are suggested if a high-pressure rock—
dusting machine is used,

Explosives and Blasting

1. The use of permissible explosives should be continued, but they
should be charged and fired in a permissible manner, as follows:-

a, That the explosive is in all respects similar to the
‘sample suomlttea by the manufacturer for test,

b. That electric detonators (not fuse and detonators)
are used of not less efficiency than No, 6, the detonating
charge of which shall be 1 gram of a mlxture consisting by
veight of 80 parts of nmercury fulminate and 20 parts of po-
tassium chlorate (or their equlvalents) and that the re-
quired electric firing must be Gone by means of a permissible-
type blasting unit,

c. That the explosive, if frozen, shall be thawed
thorough]y in a safe and suitable manner before use,

d, That the guantity used for a shot does not exceed
680 grams (1~1/2 pounds), and that it is properly confined
with clay or other incombustible stemming (from the explosive
to the collar of the hole),

€, mbat the diameter of the cartridge used must be not
less than that designated in the column "Smallest permissible
diameter™,

£, That the shot is not fired in the presence of a
‘dangerous percentage of firedamp.

‘g, That the shot is not a dependent shot, is not
bored into the solid, and does not have a burden o] heavy
that the shot obv;ously ig liable to blow out,

H, That the explosive be stored under pro?er conditions
so that it does not undergo change in character,
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2, The unit foremen, who also serve as shot firers, should be re-
quired to examine all places for explosive gas and other dangers before
and after firing each shot, and no shot:-should be fired in any place. if .
gas is present in sufficient quantities to be detected with a flame safety
lanmp,

3. Because of the large amount of explosives required for one day's
supply, it is recommended that the explosives and detonators be stored in
separate crosscuts,

b, Rigid boxes made of wood cr some other rigid dislectric material
should be used for carrying explosives to the working places,

5. Detonators and explbsives should not be carried to the face
by the same man at the same time,

5. Each hole should be charged and fired separately; the practice of
charging several holes tefore firing a shot is definitely hazardous and
should be discontinued,

7. Shunts or short circuits of detonator leg wires should not be re-
moved until just before the blasting cable is attached,

8., Holes should not be drilled deeper than the cut, nor should
they ve drilled before the place is undercut,

General

1. A mine rescue station containing at least 10 sets of oxygen
breathing apparatus, gas masks, and gas—detecting devices, supplies, and
accessories should be provided at the mine to be readily available for
emergency use,

2. A4 number of selected employees should be given a course of instruc—
tions in the use and care of oxygen breathing apparaitus and in rescue and
recovery operations, ZImnloyees trained in this work should be given addi-
tional training monthly, and all employees should be given a course in
first-aid,

3. The check-in-and-out system now in use should De conitinued.

Y, A periodic systematic gearch for smoking material, matches, patent
lighters, etc,, should ve made at frequent intervals,

ACKHCOWIEDGMEHT

The writers wish to aclinowledge the courtesies extended and the help
given by the officials of the Nelms mine of the Ohio & Pennsylvania Coal
Company, particularly J, C, Nelms, vice president; H, J, Nelms, general
superintendent; John Mullen, mining engineer; and William Ramssy, safety
inspector, All information requested from these company officials in connec—
tion with this investigation was given without reservation, The cooperation
of the Division of Mines of the Ohio Department of Industrial Belationms,
particularly Marcus Kerr, Chief, and all of his inspectors, is also hereby
§§3gefully acknowledged, w5
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Complete cooperation existed between the operatiizg: company, the Ohio
Division of Mines, the United Mine Workers of America, and the Department
of the Interior, Bureaum of Mines, throughout the recovery operations and the
investigation of this disaster,

Respectfully submitted,

J, J, FORBES
Supervising Engineer
Safety Division

G, W, GROVE
District Engineer

C., W. OWINGS
Mining Engineer

JAMES WESTFIELD, JR.

Assistant Mining Engineer

Approved:

D. HARRINGTON
Chief, Health and Safety Branch.
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PRELIMINARY REPORT ON:AN EXPLOSION IN THE NELMS MINE
OF THE OHIO & PENNSYLVANIA CQAL COMPANY
AT NELMS, HARRISON COUNTY, OHIO,
NOVEMBER 29, 1940

By

Je J. Forbes
Supervising Engineer
Safety Division

Ge We Grove
District Engineer

C. We Owings
Mining Engineer

and

James Westfield, Jr.
Assistant Mining Engineer

UNITED STATES
DEPARTMENT OF THE INTERICR
BUREAU OF MINES
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By Jo 3o Pories, O W. Grovs, C. W. Ouings, aad Jeums Wentfisld, Jr.

A oo and dust suglesion eveurred shous 1320 pom., Bovember
29, 1940, in the Nalws mine of the Ohis & Pumssylvenia Cesl GCongeny,
Wins, Narvisen Comly, Chise At the Sinme of the saplesien 135 mm
wre ia the niw, o whish nuber 5l wore In %he wrkinge driven frem
the § cust air souwres and ¢ll of these mm lest thwir lives. Tw
of the nives Jo barrississ wre srevhed.

IEMRIIEIOR OF NINE

e Selns mine is epound by uo shafte, shewt 4IR fest denp,
swtmmumhhhmmm. S
2308 of the ossl have besm Sehen for smalytienl dstermbmation of ewme
stitusnds: The deseriptiss of the niwe, fur Wevily, is listed i
sunnry ferms {(a) The bod dips gmtly, gmerslly ia fover of leaded
wrige. (b) Dovelepment 1o on & resmend-pilier mthed of mining.
(s) WiAh an enplegmeut of 45) peremns, sn svernge daily preduvetion
of 5,000 bems 1s higined, e Gotal predustion fer 1963 baing 647,908
temse (4) T™he nine is rated as gasey Wy he Divisien of Maes of Ohie.
(o) Mners vour pernissfle slsetric sep lange md offisials alee serry

pormisaibie st ia saplasive ad,
in resms em {z) The seal iz waier-
ok Wy wintn o . . Mile wypes (B) Cemd
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od resk wre blasted with pundasidle emplenives. (1) Mnit foresan
load end five all dhote of any Sime mn Yo shift. (J) Cors are hamiad
wmumm (k) Rosk dust 35 wed @ o
1inited exdent snd reshwdust berriers are said % b wed at s
stretegie lovations. (1) Smnll perteble steel Smbs, sppreximetely
4 by 18 by 20 Inehes, ave pleced en mining mmebines e held waber for
wotding the oeel dmst dwring underawbting. A waber spriskier is alse
wed ts wot e Sop of leaded ears defwre Shey are hanled ts Ve shalfh
Dobtons (W) Air I condusted WUreughent the nine wn fewr spitte. (m)
Cenl 1s drilled with sleetris drills, erigimlly permiseidle. (o) T
caplesion was Jeval in extent, being restristed to twe ssetiems of e
mine. 1% 15 net et pessidls Vo determine shedt stepped the wplesien
but 1% s Shought ¥hat the lerge wea for expmsion, water in o lew
sron ruaning aeress the lewer ends of roems 18 % 18, sni the sabmsiw
fulls in treskisss entrics ssatwiduted %o stepping the flmms. (p)
mmsreus stappings ani Slaber, samsing emtensive caves, and wresking
soveral mise sard. A Waktios sleth stepping, sheut o mile fyren e
appurent pelat of weizing wes blews deem.
STCRY OF EXFLOSION AND RROOVIRY OPERATICES

A5t 1310 pone, Nevmber I8, 1040, . explesion esewrred
in he § sast seskion off 13 nerth: Tw mm working e 12 2erth sewr
e mix weet everanst fult o comvwssien while werking en the retws
alr fren e s:plesion area. They ram $0 & smll deer sd erawied
whhwmnmh‘mmw The salely
Inspestor for the swnpeny, Williem Mmwey, wes 15 1 eseb, shesd 1,700

]
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meraing of Novenber 30. Duwring thet night ead the nent doy vembllsbion
wes sarried forward snd the entirs sestien vhere mem had bown werking
wae vembilated by sen wawrking ia fresh air, as tests indisated Whe oir
free of harnful poresbages of carben nenenide . Dwriag this &y
22 bodies were resewered md ¢ othar bedies wre lecated. In erder %o
vesover these JasS ¢ bediss 1t wus nseessery % Yaber sstemsivelys
e falls ia he &, B, and ¢ merth mirics wre eatensivw and 10 wee
acosssary te remsve csansideovadle resk befure & mare bediss ware found
md st Yo the swrlase eu e mwning of Desender 3. The 30V bedy
s resevered en the aftermesn of et day ant the last Dedy W yeo
sovered shoud 3400 peune the neat day, Decmber 4. All of the mime
inspesters of the Chis Divisiem of Mines wasre present at the some of
@ disester and helped direst and assist in the resevry spwrsties.
Thay worbed wder the direction of My lrous Zevy, dhiaf of %o Divie
sien of Mines.

i official tnsppetism mnd imvestigation of the splesiem
ares was sede en Dessnber §, 1000, in whidh Jo J. Parbes, O. W. Greve,
Ce We Ouings, md Joune Weetkficld, Jre, of the Murem of Hlaes parti~
sipatede. The Sate of Ohie wes represested My Marews Kewrr, Thems 8.
Bosse, David J. Cansgboar, Alfveds Sards, Jedn Ryun, Klmer Seagle,
Themss i. Richards, Isess Venghn, Jeshua Woiheny, Stephen Willleme,
Johm Ko Prise, L. L. lLedwisk, Gereld Martin, sui Theans MoPwrlene.
The Uaived Nine Nerkers of inerise aseigeed Pourd Sempeen snd Willism
Esunedy Se assist in She inwstigstion. Amng the represwststives of
the Ohis & Pemaaylvenia Csal Cenpany pressst ware Jeds les, Jehm Bale
m, ¥illis Rawmey, snd soveral fire Sesoss mnd sochien foremin. YThe

&
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sorensy of Barrisesn County, Ohis, was represented ly Sergesnt Sewurs
dovenes of epinien of e Stabe Lmpestors is thet the ipaitien ssvwrred
‘‘‘‘‘‘‘‘‘ turned frem § sest alr sowrse.

™he Buress of Nines lawestigstors cmmet state pesitively
e poit of erigin ner the samse of ignitien wtil emalyses of gas
wd tust seaples oollosted have bemn ressived and until ovidense new
buing given &S the Shabe hearing has beoen samsluied; hewowwr, it is
Selioved, frem evidenos 2aw ot hand, frem showrvations mie, ani fyem
doka esllevted that the mest 18wy pelat of origin of the sxplesiem

wms ot @ eer the fase of remn 1B, § sast alr sowse. The 2t Prebe
ahle emee was ignitien of an eplesioe aixtmre of svthene and alr by

‘giﬁgﬁia‘.ggliog
drill, sad of those o sowess the sisetrie drill 45 belisved 3o b
e sere 1ialy. Dw sining sechkine ani the elestric dvill were i
gimally permisaidlie Wt wre found in meapernisaidlie semditian. Appar~

sl in this and In sther romss aad amtries indicates that et as~
sisted in the prepegatiwm of the sxplesien.

Puring the imwetigatien twe demne of permiseible enplesives
adadm T e were found In sestiam &, Subt 20 explesives wre
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foupd st e reguler sterage lossbien in sestion 2. It epponss wn~
18miy, ewever, thet explesives assisted in the initistien of the
suplasion, but Lif the explesives debamnted in sestion 3, thay povbe
shly belped prapageie the sxplesiene
' RBOCIMMENDAY 2

Mosmanistions will net bo made watil all date have demn

ourvelated and swlsnted.
Resposifully sl

B JLRR IR
m.mumm
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Pittsburgh, Pa,
December 20, 1940

MEMORANDUM TO MR. J. J. FORBES,

Subject: Nelms mine explosion,
Cediz, Ohio

Dear Mr. Forbes:

I left Pittsburgh for the scene af the explosion at 3:45
p.m., Friday, November 29, with J. W. Pero and ¥, J. Ankeny in res=
cue truck No, 147 and we arrived at 7:00 p.m. F. E. Griffith was
alreedy in the mine, and Mr, Ankeny went in immediately. Y took
over the keys to the truck and stayed outside, ready to be of any
assistance necessary. We had no touble getting into the mine yard
as the State police were on the scene and had established order,
keeping spectators oiut of the area,

My first trip in the mine was on Saturday morning, accom=
panied by Mr, Griffith., We got up to the first roof falls in 7 east
entry. One crew of men was tightening up dbrattices and another was
setting up a mechanieal loader for cleaning the rock from the éntry.
Griffith and I were relieved within one hour by J. Weatfield and
C. W. Owings before the loader had been put into operation..

By the time Griffith and I went on shift Sunday morning,
the loading operation had been discontimued and a passageway had
been cleared and timbered and air brought up to the head of No. 1l
room through the main east entries, 7 east and 7 east air course.
All of the short-circuiting crosscuts had been covered with brat-
tice cloth and some of them had been boarded up. A searching perty
had been up to the faces in the main east entries and No, 14, 15, 16,
17, and 18 rooms, so on our shift an exploration party was organ-
ized to search for the men in section 4 in rooms 10, 11, 12, and 13,
from east air course,

We atarted up 1l room and located one body aleng the east
rib just south of the chute to room 12, This body was removed during
our shift, and in unocovering it another body was located. These were
identified by the erew as George Dondal and Benny Mezerasky, track-
men, on the strength of a track wrench in the hip poeket of one.
These identifications later proved to be erronecus, These bodies
were burned, and from the positions they were found in it appeared
as though the men had died in their tracks. We passed through the
. c¢chute into 12 room and went up to the face and found nothing. Cross-
ing over into room 11 we found the section motor with the body of
the motormen lying on top of it covered by a fall of roof. In at

ce=F,.G.Anderson

D.Harrington
Files ‘


http:1Jmned.1at.lJ
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

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


the face of room 1l the bodies of three more men were found around
a loading machine. As the methane concentration was high in here
no attempt was made to investigate the scene in detail at this time,
The party then crossed over into room 13 and found 6 more bodies

in the area of the butt faces opposite the last breakthrough to-
room 12. The methane concentration was high in this area also.

We went down 10 room and went up 9 east entry about 100 feet. As
the methane concentration was high here it was decided not to pro-
ceed any further into the area until the ges had cleared out. Dur-
ing all of this time we had found no evidence of CO., There was still
a smoky smell in the air,

When Griffith and I came on shift Tuesday morning, 9 sast
entry, 10 east entry, 10 east air course, sand A, B, and C north en-
tries had been explored and all of the located bodies removed except
those in room 1 off from C north entry. These were the bodies of
Dondal, Mezeresky, Marcus, and James, and they were removed during
the shift. Ome of the four still missing men was Griffith whose sec-
tion motor was found opposite room 1., The crew on this shift was
put to work around the motor trying to locate him., About 20 feet
south of the motor where it seemed Griffith should be the body of
Smith was found. The body of Rayl was also found and removed during
this shift. He was found lying under a fall of ground in C north
entry at the corner of chute opposite room 1.

On the Wednesday morning shift Griffith and I spent most
of our time searching in the rooms from 10 east air course in the
hope of locating Dinger and Griffith, the two still missing men,
All this time a crew was continuing a thorough search in the area
around section 2., I returned to Pittsburgh after this shift.

As this was my first experience in a coal mine, this gave
me a chance to observe many new things and served as a very serious
concrete object lesson,
Respectfully submitted
gn S Ao

FLOYD G. ANDERSON
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ADDRESS ALL COMMUNICATIONS TO
THE DIRECTOR, U. S. BUREAU OF MINES
WASHINGTON, D. C.

UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF MINES
WASHINGTON December 31, 1540.

T
nguaaa AXE“\

et
JAN -2 1981
BecErvE?

e

Mr. J. J. Forbes,
U. S. Bureau of Mines,
Pittsburgh, Pa.

Dear Mr. Forbes:

I am returning herewith the final report on the Nelms disaster
and have made some alterations in it which should be placed on the
other copies of the report.

In this mine, particularly in the region in which the disaster
occurred, it strikes me that here, above all, the conditions which I
have observed on maps of mines or in the mines themselves, would be
an ideal location for the use of methane indicating alarms, if any
are available. Up to the present time we have kadwa but one wisaeis
should by all means be perfected by someone, either within or out of
the Bureau of Mines.

I wish to call your attention to the fact that the report does
not indicate the extreme hazard of having trolley locomotives or
non-permissible equipment of thi&® type in use where blasting is done
in mines where the gases from blasting can be taken by ventilation
and drawn over this¢open or non-permissible devices$, It seems to me
that the report is missing one of its most important points in not
calling attention to this matter of the probable release of consider-
able collections of gas from blasting where this gas can accumulate
or can be drawn to the working places on the return side of the regions
in which the blasting occurred, and if open or defective electrical
equipment is in use in these places, gas ignltlon is almost certain
t0 occure. —72‘..4 —— MW M -

On page%6, line 5 from the bottom, as well as on page;?, is a
reference to a radius track. I presume what is meant is the curve
in the track leading out of the room to the haulage entry. In any
event the expression is a new one to me and in view of the fact that
I have had 40 years experience in and around mines, it strikes me
that an expression that is new to me is likely to be new to others
who read this report, and I do not think that in our reports we should
use mining terms that are of local use only, or of such a nature as
not to be understood by persons reading our reports or publications.

Ty
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2.

In recommendation #1 on page 49 where it is stated that the
use of permissible explosives should be continued and should be
charged and fired in a permissible manner, it seems to me that by
all means what is meant by a'permissible manner*should be indicated
right here. I realize that in subsequent recommendations some of
the requirements of permissible are included but in such
a sweeping statement as in recommendation #l1, we should certainly
define what we mean right there.

In connection with the maps, I have had a considerable amount
of difficulty in following out the ventilation on the main sketch
which you submitted covering the explosion asrea. At least on the
eight typed copies of the report I wish you would have placed in
red on the maps the ventilation currents. That will give a much
better opportunity of trying to follow the ventilation than is
afforded by the maps as they stand.

In connection with maps it strikes me that as you have arrived
at a definite conclusion that the explosion originated in Room 13
and apparently this conclusion is approved by others who have given
a judgment including the State inspection force, I am of the opinion
that the inclusion of the sketches of the other parts of the mine
is not necessary, and I wish to call your attention to the fact that
such inclusion will greatly increase the cost of publication of this
report later on. I am not insisting that the additional sketches be
eliminated but I am of the opinion that their inclusion serves no
useful purpose. It is desirable that the report be placed in final
form and forwarded as soon as possible as there have been numerous
requests for it.

Yours truly,

Chief, Health and Safety Branch.

Enclosure 2083522
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Jamuery 8§, 1041  JIT0WINE

Wr. De BEarringten
Burem: of Xianes

Wash ingeon, D. O

Beer W Narrington:

The sepy of the fimal report on the sxplesiom in e
Nelms nine end yowr letter of Desasber 31, 1640, suggesting changes
have besn received. The correstions made Ly you have demu imsorpow
reted in all the copies, with several sxesptions.

The change on page 86 frem "swmle” to "swamp® wae et
mds a8, saeording to the dieticnary, "ewale™ is & depression or
lew place, and "swanp” is & "lew spamgy” place, whioch is net the
omditiom in the Nelus mine. N

On page 48, next o the last line, you hed made o sore
reotion %¢ read "it is improbabdbls that the explesien would mot hawe
propagated” ets. The "not” was eliminated.

gives an inasourate interpretation. While this emndition may asd
probably dees exist in this mine at times, there is no evidemse %o
that it existed at the Sime of the explosion. The sir trawels

13 %o room 11; henmse, gas liderated in room 11 would not
b onrried into room 13.

ii
:

1 mggested addition of "at or near the face"
aot be 3 leaves the thought that the explesion

has
ny have & ire in the room, which is net the case.
< * "Bxplosives and Blasting” the require-
nnts of P ey ~AW Dot added and recomwudation € Mas
been omitted, ‘
I agres with you that a methane~indicating alarm wuld

be desirable and wium prestical pemmissible omes are awailadle,
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A deseription of the system of ventilation has besz added
on page § and a discussion of tlw beasard of trollsy loocsmoti
vhere there is lisbility of liberstion of oamsiderabls gas by )
ing, has deen addad on page Y.

The words "rsdiuvs track” ere becoming & common term where
meokanized mining is used, dut ths word “surved” has been susti-
tuted for "redius® in the repart.

The ventilation in the sxplosion area bas been indisated
by red srrows on the enlarged map of this sesticn. The mly maps
mwhbmum&umﬁump.mckﬂ-hdﬂu

area, and mwnmarmu. 3eversl sets
of the details of other parts of the explesiom eres are beiang sent
mhmwmmz'cm

%

Yory truly
d. 4. FORDES
Supervising Enginesr
Bafety Divisiom
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April 2, 1941 JJIF:WJF: RS

Mr. Albert D. Caddell, Secretary
Industrial Comaission of Ohio
Columbus, Chio

Dear Mr. Caddell:

It will be appréciated if you will furnish me inform-
ation concerning the number of widows and orphens that were
left as a result of the following explosions:

Willow Grove Fo. 10 Mine, Hanna Coal Company,
Neffs, Ohic, March 16, 1940

¥elms Mine, Ohio & Pennsylvania Coal Company,
Nelms, Ohio, November 21, 1840

This information is desired in connecticn with some
statistics we are compiling, and your prompt reply will be
appreciated.

Very truly yours

J.J. FORBES
Supervising Engineer
Safety Division

eo. D. Harrington ,\/VJ/)V

¥.J. Fene
Mles
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COPY
APRIL 3, 1941

Mr. J.J. Forbes,

Supervising Engineer,

Safety Division,

United States Department of The Inderior,
Bureau of Mines

4800 Forbes St.

Pittsburgh, Pa.

Dear Sir:

In reply to your request of April 2nd for the number of
widows and orphans that were left as a result of explcsions at
Willow Grove No.lO Mine, Hanna Coal Company, and a2t the Nelms Mine
of the Ohio & Pennsylvania Coal Company, We wish to advise as follows:

The mine disaster at the Nelms Mine happened on November
29, 1940. Thirty-one men were killed, leaving 27 widows and 62 children
between ages of O and Z0 years. Also 4 dependent parents and 2 brothers
and sisters.

The mine disaster at the Willow Grove Mine of the Hanna Coal
Company on March 16, 1940 caused the death of 72 men, leaving 59 widows,
92 children under 16 years of age and 25 children over 16 years of age.
also 9 dependent parents, 4 brothers and 2 sisters.
Yours very truly

¢signed) Don W. Wiper

Secretary.
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Reacue Car 3
Johnstown, Pennsyl
December 11, 1840

Memorandum to Mr. J.J.Forbes

Subject: Report on explosion Chio-Pemnsylvanis Coal
Company, Nelms Mine, Cadiz, Ohio

Dear Ur. Forbes:

At 9:00 a.m., Saturday November 30, I received a telephone
message fram the Pittsburgh office informing me to proceed to
Cadiz, Chio and assist with ressus and rescovery work, in progreas,
following explosion of the OGhio~Pennsylvania Coal Company, Nelms
Shaft Mine, November 29,

I left Johnstown, Pemnsylvania 9:15 a.m. in Govi. auto US 141
arriving at the mine 3:05 p.m, Following instructions, I immediately
prepared to enter the mine on the afternoon shift. In compeny with Mr.
E.E.Quenon, two Chio State Imaspectors, Company Officlals and a orew of
twenty-five men we left the surface at 5:45 p.m. informed that the
previous shift were engaged in loading rock with a Joy loading machine
on the 7 Eaet Entry off the 12 NHorth Entry. Numerous caves, blown out
stoppings, necessary timbering, percentages of CHé and CO greatly hamp-
ered resovery and exploration work, Seversl of the crew on our shift
were detailed to operate the loeding mechine, others were instructed to
timber and scale the roof, others were instructed to ereot board stopp-
ings in the breakthrus between 7 and 8 Eaat Entries in order to restore
ventilation at the explosion area of the B and 4 Sections of the mins.
Mr, Quenon, the State Inspectors, and myself explored the region to the
11 Room, 2 Section, off 7 end 8 East Entries. We deemed it useless to
explore farther due to the fact that a low percentage of CO was encount-
ered in that locality. Nothing of interest wes noted exceht the locatidon
of four empty mine cars at this point showed plainly that the forces of
the explosion evidently ceme dommn the 2 Sestion toward the 12 North Entry.
No indication of flame or coke was detected. We were relieved at 1:30 a.m.
by Mesars. Pero and Ankeny.

A change of work scedules was arranged there-for the next enirance
to the mine was made at 7:15 p.m. December 1. In compsny with Mr. Quenon,
State Mine Inspectors, Campany Officials, and a crew of 20 men we relieved
Messrs., Owings and Westfield at the face of operations on the 7 Eaat
.Bntry, off 12 North Entry. Operation of the loading machine had been dis-
continued there for the work done on this shift consisted of erecting
board stoppings at the breakthrus between 7 and 8 kKast Entries, timber-
ing, mesling rock, and erecting board stoppings on 8 East Entry Air-
Course at B North Entry at & Section. Explorations were made to 4 Room
on B and C North Entries, Tests at the return air course of this section
showed a 2.0 % CH¢ content at 9:00 p.m. and a gradual increase through-
out the night to 3.5 % CH4 at 1:00 s.m. December 2. A change in atmosphere-
ic pressure wes attributed to the change in percenteges of CH4. No CO
present at this point, The shift was relieved at 1:30 a.me bY Measrs.

Pero and mmo
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On Monday Degembexr 2, in company with Mr, L.E,{Quenon, Chio State
Inspectors, Company Officials, snd a crew of thirty men we left the
surface at 6:00 p,m. to relieve Messrs. Owings and Westfield at the 12
North Entry. The crews were instructed to timber the B and C North
Entries on 4 Section up to 4 Roam off C North Entry. Accurate check of
the CH4 content at this section was maintained through out the shift at
15 minute intervals, The average for the shift was spproximately 2.15 %
A orew of five men were engaged in cleaning the auxilliary air course
off the 11 North Entry Air Course to the 7 East Entry Air Course., Several
large caves were leveled with the hope of inducing more air te the ex-
plosion area. The crews at the C North Entry were engaged in turning over
rock and exploring the region for bodies, Four dinner buckets were dis-
covered, one hundred fifty blasting ceps, two boxes blasting powder (450
stieks), outby # 2 Room, € North kntry. A seection of cap lamp cord,about
sixteen insches long, was found out by 7 4 Roam, C North Eatry. On 12
North Entry out by 7 East Entry the trollsy wire fell on & mine car
causing a small fire. Contact wes made for a period of thirty seconds,
yet the cirocuit breaker was not sffected. ( 11:30 p.m.Dec.2) The shift
was reliéved by Messrs, Pero and inkeny at 1:30 a.m,

We were prepared to enter the mine at 6:00 p.m. but certain
changes were being made in the ventilation and all crews were retained
on the surface, exsept a few men required to alter the alr ocurrent, The
CH4 oontent had inereased in the return entry off the 4 Section and
orders were issued to attempt introduction of more air in that Section.
In compeny with Mr. E.E.Quenon, three OChio State Imspectors, three
Company Officlels, and a ocrew of eight men the shift entered the mine
at approximately 8:30 p.m. December 3. The orews were directed to take
a part of the air in the 7 West Entry snd place it in the 12 North Entry
thensce to the 7 East and 7 East Air eourse to the 2 and 4 Section of the
mine. Anemometer readings at the 12 North Entry showed 37,000 cu. ft. of
alr endering that sectiom, yst no appreciatable difference was detected
on the return entry of the # 4 section. Tests for CH4 at the returnm of
this section showed an averages of 1.6 % taken with the M.S.A. W-8 type
detestor, No further exploration was made on this shift.

On the afternoon of December 4 we were notified that the last body
had been brought to surface. Preparations were then made to leave Cadiz
imnediately. Mr. Jamea Westfleld accompenied me to Pittsburgh, Penna.,
leaving Cadiz, Ohio at 5:50 p.m, via Govt. auto US 14l. arriving at
Pittsburgh, Penna, ap 9:15 p.m, I then continued to Johnstown, Penna.,
arriving at that place 12:30 a.m. Desember 5.

Rgpvu( submitted,
2 %ﬁ:«w

E.L.Christensen

¢/o D. Harrington
Car T Files
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Plttsburgh, Pa.
December 20, 1940

MEMORANIUM TO MR. J. J. FORBES.

Subject: Mine disaster, Nelms mine,
Ohio and Pennsylvania Coal
Co., Cadiz, Ohio.

Dear ir. Forbes:

In accordance with your instruetions I left Pittsburgh,
Pe., at 3:45 p.m. in mine-rescue truck UB-147 in company with. J., W.
Pero and F. G. Anderson, arriving at the mine at 7:00 p.m. Mr.
F. E, Griffith was in the mine at the time of my arrival. After
obtaining whatever information was available on the surface I en-
tered the mine at 8:15 p.m. with the intention of relieving Mr,
Griffith at 11:00 p.m. Upon my arrival at the dispatecher's office
underground I was asked by Jack Lee, who was in charge at this point,
to check the main returns for methane and CO et half-hour intervals
until time for the mantrip to leave, which I did. Shortly before
11 ot*clock I was joined by J. W. Pero who advised that you hed ar-
rived and had come into the mine. With the relief shift, and accom-
panied by J. W, Pero, I arrived at the fresh air base at about 11:30
p.m., where I contacted you., Advance work had stopped at the fresh
air base because of insufficient air,

After arrangements were made to reinforce the temporary
atoprings along 7 east an attempt was made to advance, but progress
was slow due to bad roof and considersbls time was lost in scaling
and timbering. Toward the end of the shift we suceeeded in getting
into the 7 east alr course and found that the falls were not as bad
as they had been in 7 east; however, at the close of the shift a
decision had been made to stop the advence ventilation work and start
a Joy loader to load out rock in 7 east heading. One body, that of
the mechanic, was found on 7 east just outby the chute leading to B
north during the shift. The body was under a fall,

At the beginning of my next shift, starting at 11:00 p.m.,
Saturday night, a decision was made to econtinue advancing the ven-
tilation, so this work was sterted where it had been left off at the
end of my previous shift. During this shift the air was advanced to
the faces of the 7 east entries and was sonducted up No, 15 room to
the point where No. 15 room intersected with No. 1 room off No. 13
room off 7 east. This advance was made in about five hours but was
discontinued because a heavy fall occurred on 7 east where the Joy
machine was operating. This fall covered up the Joy loader and broke
down a stopping which could not be replaced immediately due to bad

roof, making it nescessary for the ventilation erews to retreat.

co-M.J.Ankeny
D.Harrington -
Files


http:l'b1lB.rd
http:cOlAp8.D1
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

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody


5. I did not have the opportunity to visit the face of
No. 13 room and therefore have formed no conclusions of my own re-
garding the exact cause of the ignition. From my own observations
I do not believe that the explosion originated in B north, but from
what I hdve been told by the other members of the Bureau I think the
explosion originated at the face of No. 13 room off 7 sast and that

the ignition was caused by an are or spark from a drill or mining
machine,

Yours very truly

ARKENY

M J.
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The Pittsburgh Press

Saturday, Nov. 30, 1940

RESCUERS FIN
BODY IN OHID
PIT EXPLOSION

Five Overcome as Sound
Device Records No
Trace of Victims

Piclyres on Fage 5.

Epecint ta The Pittsburgh Pres

CADIZ, O, Nov. 30—Hape
that any of the 30 other men
trapped by a mine explosion
near here late yesterday suill
might be alive faded today as
.WEII.'? rescue workers re-
ported the recovery of the first
bady.

A rescue squad toiling
through debris-flled pazzages of the
Ohio-Pennsylvanin Coal Contpaiy’s
Nelms mine far below the surface
informed mine officinls that the
body af Pete Speicher, 33, had been
tound.

Although the first  vietim  was
reached hours before (t previously
hads been thought poesibie, officials
doubted that any of the men could
be allvie

Beligve All Are Dead

Mozt ohsebvars believed that {hose
who had nol been Killed outright by
the explosion had been auflocated

This was borne out by the Intinee
o pick up sigrals from the frapped
men through sound detestion equip=
mént, indicating that §f any =il
Hveil they already weres uncom=floum

The man whose body was recov-
ered was a4 resident of Cadiz and a
brother of Matthew Speicher, per-

~sonnel director for the company.

Fear They Died Instanily

The body hiad been nearly decapt=
fated. This led (o the beliel thal
many I not &1l the buried miners
bad been killed instantly.,

Mine experts believe it would be
late today of tomorrow before sall
victims rould be reached  tarough
the tons of earth and conl which
chioked the passages.

The explosion oceurred in a part
ol the ming known s Section 175,
Horth, Tis cause wis N0t KDown
put officials theorized that mekinl
fall had broken electric cables, ere-
sting a short civeurt that set off &
pocket of gas,

Near Phone Shanly

The oxact ploce where the flrs
body was recoversd was oot known
fmmediately at the mine enirance,
Earlier, bowever, & rescue squad was

reported 1o have reached a point
within 400 feet of a teiephons
shanty, where four of the enfombed
men woere working at the yme of

the #xplosion
Frank 5t Clair, chief elerk at the

milne company office, expressed the
beliel Lthat & large mass of debrls
#till had to be removed before other

victims wonld be reached,
Sacne squady were forced to delny

operations ot several points | long
enough to timber the walls of the
shafl to prevent further eollopss
and o instal alr locks (o fend off

bl atr

The lves of rescae workers Lhem-
gelves were In some peril. One group
narrowly escaped bDelng caught in n

fall of rock loosened by the hiast

Five othets wore earried ont un-

conscious from the effects of gas
but wepe quickly revived.

| Huddled about the mine entrance
In the ecrie glow from s burning
siag pile and miners' Inmps were
the wives and families of the trap-
ped men hoping that word . would
come from the zearchers below (hat
daome of the trapped men would be
found alive,

Two [ull mine crews evidently
werg trapped about 500 feet below
the surface and approximately two
milea from the mine entrance, They
were believed to have been caught
about 2000 feet off the main shaft,

Rescue workers had no means of
determining hiw much of the spur
had collapsed.

The mine is about a quarter of a
mile- aff a main highway deep in
the hills of Harrison County in
doutheastern Ohio,

4. 1. Porues, hiead of the U. 8
Bureay of Mines in Pittsburgh, im-
mediugely sent three minlog ex-
perts to the scene. Artiving hore
a few hours after the explosion
were M. J, Ankeny, mining engineet;
4, W. Pero, senloy safety instric-
wr, and F. 0. Anderson, assistant
mining enginest. ;

Frapklin B Griflith, who had
been conducting n zafety program
at the Hanpah Coal Co. mines al
Willow Grove, O, Whers T2 men
died last March, alse arrived here
jast night to assist in the reseus
work.

Third Disaster This Year

The disaster was the thied in the
Ohlo-West Virginia avea Lhis year,
Belore the Willow Grove Lragedy,
41 men perished in n mine of the
Pocahontas Conl Corp, &L Bart-

1oy, W. Va

Melghboring  communities senk
blankets, stretclers, first ald mate-
tals and food.  Phyelelans and
nurees from Cadiz Hospital were ol
the scene to help Arst aid stafls at
the mine.

The Nelms mine, which has some
of the deepest shafts in the state,
has been in use 13 yeard Offlcials
sald there had been mo previols
major secldents.

J. P, Nelms, vige president of tha
company, arrived from Cleveland
and went immediatety inta the mine)
with other company officers. ‘

Gov, Bricker Sends Azent |

Ciov. John W. Bricker sent an
agent of the State Industrial Com=
mission from Columblis [0 make ar-
rangements for prompi seltlement
af workmen's compensation, death
or injury claims,

The esmpany employs over 400
men in three shifts. Approximately
150 men were ot work in the mine
when Lhe explosion cccurped, but
those working in other sections
lesepped and wers among the first
ito begin rescue operalions,
| Harvey Nelms, ming superintend=-
lant, was In direct charge of the
|workers. He rveported that there
lwas no evidence of fre following
lthc explosiomn
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The Herald Star
Steubenville, Ohio
December 10, 1940

MINE EXPERTS
OFFER THEORY
IN CADIZ BLAST

Drilling Machine Spark
Believed to Have Ig-
nited Gas in Pit

WELLS DOT AREA

By JOHN H. vOLEBULYN
Associated V'ress Siaff Writer
CADIE, U, Doe. 6 Te=i.

wony Ltodiay In the sfate invesi-

Enllon of an  explosion @l e
Nelms mine Wdlcated that a drill- '
ing machine possibly g0t off (e
Llnst that Lilled 31 easl wiloers
on Nov., 20,

d. J. Forhes, supervighog engl-
neer fur the Tfederal burean of
mine's salely division, sald at the-
the secand day of & pubilic Ixi"mq

Ing that iz  inspection showe
the drill & roem 10 Appairont!
wis being operated and that o
machinery wad funetioning in tis
nearty rooms when the explostun
pocnrred, |
Pravious testimogy had showh |
that explozive gl Eaa WS
gonernted in lag mnlitles n
room 13, where Efthes sald the
heaviest dumage Wppearal 1o he
Forbes had unot been guestion-
e regarding what {gofted the gns

when the hearing recessed al
noon,  Other mine exporis hnve
heen tunable to explaln Lhe

ignition factor positively, but sald
that & gpark from u dril] could
have been responsible.

Men ar Dirdils

John Mullen, engineer for tha
Ohlo and Pennsylvania Cozxl o=
pany, the mine owners, also testi l
fled that men appeared to e
working at the drill when ithe
hlast hit thém withoul warning,

Joha C Wiltan of - Columbus,
thiet inspeetor of gas wells for
tha state, relpted that “a Iarge
aumhber of abandoned zas wells
dotted the mine proporly.

HSte mine inspeclors. appear-
ing at the fact-{inding Investigu-
tion yesterduy reporied that In-
adaguiate venlilation allowed the

Nelson Hovey, Ohio assistant di-
rector of industrin] relationa =nd
counsel in chiarge of the inguiry,
indiested that officiils of the Ohio
and Pennsylvania Cor) company,
the mine owners, might not be
heard until Wednesday, ’

Marcus Kerr, chief of the Olio
divizion of mines, testified that
“the fact that there did accumulante
nuantities of gas in an explesive
mixture = ovidenoe that the ven-|
tilation waz faulty,"

Kerp and two of hig district in-
apectors, Richard MeGer and Al

LU 1940

o 2 |
e SO Do NS |
Es ———— —

Tred Nardo, were unable to jesrn )|
what ignited the meothane gas,
which they said was gencerated in
Inrpe quantities in Room 13 he-
entise of elay deposits.

Amid Gas Deposits
Company officials, who have de-

elared that their. veatilation =ys-| |

tom met gl veguirements, ghserved |
proviously that the decp mine is
lneated amid lnrge gas deposits,

Rardo #nid pechaps five lofded
#oal ears whick wore found be-
tween Raomis 12 and 13 hnd eanzed
an gir leak in a portition, allow-
ing #as to accumulate, A broken
iloor alse was considersd as a pos-
sible eauvse for short circuiting the
flow of air. T

Kere tostified befor@nn audience |
of miners who pacligd $he Harrizon |
county court reone thas Willinm |
Ramsey, nune safety forcman, had
told him that 5 broken door was
dizcoverad 3 half hour before the
blast and that a man hwl becn
ngzigned to repafr it. That man
died in the blust,

Two davs before the explosion,
four state nune inapectors  qis-
vovered Tus in explosive quantities

(Tarn to MINE EXPERTS on 3

MINE EXPERTS

(Continued from I"age 1)

in Room 13, Kerr said in making
their report public for the first
time. The inspectors had ordered
the condition remedied at onee.
“It is my opinion that the explo-

tion 2" suid Kerr. “That was not
necessarily  the point of jgnition,
but Room 13 was the place with the
tnr:g?t quantity of explosive mix-
ure,

George A. Strain, state director
of industrial relations, presided at

zlon originated in Room 13 of Sce-

the hearing which he deseribed as
a fact finding investigation. Com-
pany Mine Superintendent Huvvey
Nelms, who was to be called Iater,
and representatives of the United
Mine Workers of America were in
attendance,

Company spokesmen  have ide-
clured that the afr sapply met all
requirements and whiles vot spocu-
lating an the cunse of the blast they
have pointed out that the mine Toup
miles eaxt of hore, decpest shaft
mine in the stute, i3 located in the
vicinity of mas deposits, .

Two of the four inspectors whe
made the Nov, 27 inspection, Rich.
urd MeGee and Alfred Naorvio, also
testified in the hearing which was
expected to last three dioys. Meloo
satd that adequate rock dusting at
the Nelms mine had prevented o
greater explosion such as that at
the Willow Grove mine where 2
were killed last Mareh 16,

Kerp declared thut the explosion
was localized “and thut the fores
wis not sufficient to develop the
theory thnt dust started the expl-
sion or was instrumental in sprowd-
ing it

Meanwhilq.“thch Fuiferal lz-lurﬂe:"a:
pf Mines in Washington =aid t
because of “the past year's black
record as regards conl mine explo-
sions" zpecial attention would he
devoted to making working condi-
tions safe and hyrienic. k.

“Accident prevention mist be
stressged if the mining industries
are to retain the improvement they
have showsa during the 30 yeirs ol
I.h:sd Bureau of Mines,” the reporb
s,

Seeretary of the Interior Harold)
L. Ickes announced that logislation
to require federsl inspection of
coul mines had received the en-
dorsement of Mark W, Potter,
president of the Pennsylvania Coal
and Cake Corp, '

-
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The Times Recorder
Zanesviﬂe, Okhio
December 11, 1940

Electrical Equipment
Ignited Gas in Mine

CADIZ, O, D, 10— lgnit tnnraml that four of eight were issing
of & gas explosion that killed 313 [rom the box on a mining machine.
coal miners in the Nelms mine| “Thep the nvolvement of some
Nov. 20 was teaced today by fed- | hyman element on the drill and
eral engineers (o clectrical equlp- | mining machine meade them non-
ment, which one of them said did|permissivle and not approved by
nol meet federnl requirements he- [ the U, 8. division of mines?" asked
eause holts were missing from vital| Nelson Howvey, counsel in charge
tontrol boxes. of the investigation heing made

C. W, Owings federul mine engi-| by the state department of indus-
neer from Pittshurgh, testified ot|trial relations,

m public hearing into the disaster| Yoy an explosion inside the cone
that eight of ten bolts were missing ltpol hoxes might have transmitted
from an electrie drill control BoX|flames outside, igniting any gas
there," replied COwings, who sald
the bolls left on the box  covers
were insulficient to hold them in
place, Permissible mining  equip-
ment i not required under Ohlo
lw.
Faulty Fquipment

Belore Owlngs Llook the stand,
twio other federal engineers. J, J.
Forbes and George W, Grove, ex-
pressed the opinion that either the
electrie drill or the piining ma-
|rhine in room 13 lgnited the gas
explosion in the 460-foot deep mine
.ut the Ohio and Pennsvivania Coal
Co. four miles east of here,

While nothing was brought out
ot the hedring to show why baltg
were missing  from  the control

{Turn o Page 14, Ploaseé)

N .
Electrical

(Continued from Page 1)
boxes, mining men explained  that
bolts often were lost in making
(equipment repairs,
Hurman Element ]

Hovey stressed thal the “humon
element”  was  something  over
which the federnl bureau of mines
ond the state department of in-
dustrinl relations had no control.

Engineer Owings assorted that
It appedrs that the foree of the
explosion more or less radlated
from the hole being drilled” In
room 13,

George ‘A, Steain, state industrial
relations divector, refjecled ot the
mfternoon 2ession of the hearing's
second day a request by Altorney
John Cingue  for permission to
question and cross-examine  wit-
nesses. Clngue reprezentod dlsteiol

(B of the United Mine Workers of|
[Amerien.

Strain, explaining that if the pe-

quest were granted he wonld have

to' granl similar rights to other)
organizations, said thot “we aee
motivated by one desire—to pscer-
lain and defermine what coused
this eatastraphe.”
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THE HERALD STAR
Steubenville, Ohio
December 11, 1940

Inspector Says New Air
Shaft Needed At Mine

Recommends Delay In Resuming Work At
Cadiz Until Improvement Is Completed

Ly JOHN H. COLEURN
Associated DPress Stafl Writer

CAIMY, O, Der. 11—Stute Mine Inspector John W, Huarris as-
serted  bovksy thagy the Nelma mdne, seene of the dispstrous gos eox-
plosion Nov, 20, ghould mot be reopencd fniil s second alr shaft is
ke ed.

Roeitoruting at o fublic heaving testimong that an jnndeguate venti-
lating system primitted explosive gas bo secomialite aod eatee o blast
that killed 31 coal miners, Hareis diselozed that he peeviously hsa
vecomiended a new shatt n the interest of mine safely,

The recommieadation, he swid,
wis mande ko John Moaellow, ekt
and Popnsyivania Cosl Co., ongl-
neer snd  Walter Smdth, former
el of the stite disislon  of
s,

Harrls quotesd Muallen ps suving
aoonew  phaft o war  eootem g od
The Inspevior =aid Lhot  Smigh,
iy mwan who eould order o new
shatlt, prowizod o Took inta the
matler bt pever did

“Lolo ol Beliove Uiak e e
shoiehd b peopemsd el wwotler
shadft b sunk,” Harris said

niminer Tnsgueets Mine

Mureus Were, present hend o)
ther Tidoing  deportmoent, doebined
fped ity ewment  op W hethee
reapaning would Do balied antil s
iy whalt was dog,  Stele mlo
ingpeciors wday  esandned  the
wilne to determine whelher j wan
gife Lod peopies, LU has hden gm-
iloylog ol S000 o,

Helfore Huarrig® lestiniony, Ped-
evid Mine Ensineer O, W Owlngs
disclospd  definitely (o the rs)
thine ko Che threeday boaring thal
fznition of thy gas preabably was
iy Lo am electrdr drill o roonr 1

fepresonlativis ol the Unided
Mine Workers of Aoterlea, Peftised
pirmizsion ta partielpale divectly
I the ptide’s Investigaiion of e
Selms nidne dizaster, toduy votoel
Hew delerminatlagn th seck
thiough the leghslataurd the righi
for miiners” and operators eoipeol
b esamine wilnesses,

We o owant  the  priviege (o2
spokesmion of Tho miners and o
erators, @s woell as the stare, W
quostion  nnd eross esamine  wit-
weases dnon fudl awd open  investd
gation,” sali Joho Clogee, alibodr-
ey forf tho oo Woriers  Loioi.

Grorge A, Straim, state director
of  Endpstedl  relotions, who A
eonducting s publie hearing hore
w dererming the cause ol the gna
explogion whieh killed 21 could
minera Moy, 2 vesterday eleot-
el oy’ eeaest Lo examine
state s foderal mife nspeeinr,

Sava Probe Oneashlol™

Clhogque  eoniuented  (hat "t
bbb be Tnlepested [n clpaning (e
e -skirta” dnd oadded that "we
can't do n thing about the e
aldod tnvestigatbony vl 1l jes-
slatitre fovizes the mdng eode.

Clhogues eod st wonld foree Lim
to oblige other ordodzations sl
ilatrly and eniphasize that "we arg
motivated by only one desire—An
geeertidn g determing  whnt
vatsed the ealdatroplye,™

Cintuoe sgld that Strmim prome-

{(Tuen to INSPECTOR on Page 2
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INSPECTOR SAYS

SHAFT NEEDED

Recommends Mine Be
Kept Closed Until Done

(Cantinued from Tage 1)

Ises Lo enll William Keaneds, dis-
triet UMW Loard member, and
Ford Sampaon, distriel represon-
tative, at tomorcow sesslon of Lhe
hearing woleh opensd Mopday.

Faderal Miuo Enginesrs J. 1.
Forbes and George W, Orove [es-
titied yesterdas that goitfon of
Lhe gas  came from  electvieal
equipment In reom 13 bad Enghe
near G W, Dwings mageried  Lhad
becpuse holts were milssing from
vital eontrol bescs of this equlp-
et IL Gl nel meot Tederal res
guirements.

An  elocirie deill and aining
machine were belnz wperited in
room 13 when meihane 2ss on-
ploded. None of the englnears
could say detinitely from  which
machine the ignition eame, but
Dwings obeseved that "L appears
that the force of ha exolaston
more or lesys vddbated from g hole
being drilled.”

Farbes, who has hadp pesochted
for 2 yours in Che safely division
of the 7. 5. burénu of mines, after
qualifying ag an expert stated 1ht
heé had formerly served as gofel
Inspector of the Provident Coul

eompany at St. Clairsville, aod
prior tn that with the Carnesic
Hteel compasy at Dellatre. Ha

wWent o Unlonvale, locstlon of the
Nolms  mine, immedintely after
heing apprafsed of the peciden:
and with his assistant amd Har.
vey Nelms, went down lolo (I
|mine on an Inspeeting

He said that he snd Mr. Nelos
witllked to  the cxulosion  ares
[where e was primarily interestad
in the condition of the return pit
o that rescun work could he
apeeded.  He sabd ot thas tlme
return  alr  contained  less than
three-tenths ol 1 per cent 65 nn
no smoke, giving assuranes (Hers
was no fire in the ares,

However, on the day following
the explosion, he said that it he-
SAmMe necessary (o halt respue op-
erations in o Riricken soetion
tem pararily @ 0 ZnEeags vondl-
tons, He gafll that nt that time,
the afr showall o contonl of obow
four and one-gals per cont of me-
thane gas, whikh, according 1o -
Toak  etandards, approached the
iplosion point, He sxplnined 1hat
he ‘explosion polnt wis hetweon
five and 15 per ront.

Ender questloning of Nolson
Hovey, Forbes told of Wis tour of
inspection of the sren.

Taoeate Bodies ‘

Mr. Forbeg told of finding the |

Jodies in the mine. Ho al firat
fated thatl reom 15 showed “litle

THE HERALD STAR o .
Steubenville, Ohio
December 11, 1940 iy

violepee™ hut later changeld hm‘]:»rntmhmu' ot af his assisiants

festlmony thnl “eonalileralde via-
Jenceerns [onmd."”

Ho told of inapecting. room 11
wlkieri a Jdoy Ieader,

Elieere wis

with ewo aop Laree ey and & saso-
He sald thiat the evi-

line motar.
denee showed none of these ma-
ehine=s were ih operalion gl the
time af the bigel, The tracks on
ore of Lho cars was off the Lracka
tie sald. and in all probabitity, (Fe
men who were Tonnd dead in that
sectlon hmd boen engugmd in Eet-
thpg the truek whieels baek on the
track

I romn 10, he sald, there was
i omoter whieh obviously had Leen
onzaged In eleaming the room of
trackame wnd posts. A eable [rom
the molor was fastened to g post,
byt the eable was not taut, anfl
the wolor control was on e
aff” giving Indicptlon® that the
oty machinery in aperation in the
afved was in room 10

fregeribing  the  machinery in
rpam 173, which, avcording o early
teatimony will he pleked as thea
ragm in which Lthe blast originat-
eil, be dgald that the spdercutting
mazhine was ¢ *'permisaable™ ma-
chine, givon the stamp of approv-
al of the United States burvéaw of
1nines,

Baolis Missing

He  testifled, bowever, that
three holis were missing from the
late which =zealed ihe machins
und make IL flame proof and per-
migsible,  Witness stated he ddld
potf examinn the dritl.

UWhy, demanded Hovey, "did
watt pay #nomiuch detalled atten-
tlon 1o the mining machine and
non inspeet the drilf?™

Forbes Indicated ihat n all

|

b dnspected the drill

Preceding Forbee oo the stand
wiag Jobn C. Wilson, oll and gax
well Inepecior for the =tate,

Wilson said that following the
hasi, he bhad  chocked throuzh
state  recards  and  Tound four
abandonsd gas wells that were not
charted on the company map ol
the ming,

Three of the wella were on the
Robb farm and one on the Thomp-
son farm. A fifth well, possibly
located over the eoal bearing
atrata of the Nelmsz aperation was
thouzht Lo be on the Barkner larm,
Wilson sald he had no positive in-
formation about this well, how-
aver, as Il was locuted on a very
old map af the Obin Fuel Gas Co.
that might not be rollable.

John Mullen, mine engineer.
employed by the Nelms mind, also
testified, indfcating that tha only
aetunl mwining astivity at the time
of the explosion in the blast area
was conlined Lo room 13,

Mullen waz presented with a
jirge number of maps ghowing the
interlar of the mine, particularly
those sections which wore wreeked
by the explosion. The maps cov-
erad avery part of the interior and
Mullen was questioned at graat
length relative (o air and gas for-
n;au:mu would have on tho explo-
alon,
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THE TIMES RECORDER
Zanesville, Ohio
December 12,1940

Ohio’s Mine
Laws Lack
Teeth

CADIE, O, Dée, 11—F—Ohin's
mining laws lock “weeth” to sid
state  inspectors  enforce safely
practices, Inspector John W. -Har-
ris sgzerted today al o public In-
vestigation of the Nov, 23 Nelms
mine entastrophe,

Harrls polnted oul sl a hearing
eomducied by the stote depart-
ment of indusirial relallons that
the law does nol cmpower inspeg-
tors 1o close munes il they find
unsafe conditions or to  Inspeet
machinery to determine i it s
[aulty.

“We are continually rebulfed by
an inadegquate faw,” he said,

Harris  disclosed that he  hod
recommended n new nair shall for
the ™elms mine of the Ohlo-
Pennsyivania Coal Co. where =a
gas explosion killed 31 miners, al
that in his opinlon the mine shoulkd
ot e recpened until s osecond
shaft i installed.

The inspector later qualified his
vemark by saying that if
north” section, where the explo-
sion was coneenbrated, were seal-
ed the ventilation system would
e ndeguate for the remainder of
the mine,

Becauze of  some  dizraplion
which short cleculted the aie [low
methane gas aceumulated (o ex-
plosive proportions In room 13,
Harreis and other mine experis
have Lestilied in the three-day old
fart finding lnguiry.

Harris related that after one In-
spection he recommendesd the ac-
ditlonal shaft In talking with John
Mullen, company  engineer, but
Mullen #aid he did not recall such
H conversatlon, i

Company  officials have taken
the positlon that the ventilating
syitem is adequate. This was sip-
poried, in part, by Haeriz whe
said that an explosion wauld have
occurrid on Nov, 28 had the sya-
tem not  “eleared”  quantities of
explozive gases which he {ound
in room 13 on an mspection Nov,
ek
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THE WHEELING INTELLIGENCER
December 12, 1940

LACK POWER
TOCLOSEUP
NELMS MINE

Inspector Harris Says Secs e
ond Air Shaft Needed ;

Important witness yesterday al =
the Harrison county court housd
at Cadiz, in the investigation of
the fatal Nelms mine disaster of
November 29, when 31 miners lost
their lives, was John W. Harris,
of Adena, O. Mr. Harris is a state
district deputy mine inspecter, and
declared that Ohic’s mining laws
[ Jack “teeth™ to aid, state inspets.,
tors in enforcing safety practices. |
y| Mr. Harris testified yesterday
tlat the third day of the hearing

.| being conducted by the Ohio de-
partment of industrial relations.
Other witnesseg yesterday were
Ford Sampson of Cadiz, a district
representative of the United Mine
Workers of America; William
Kennedy of Bellaire, also & dis-

| trict representative of the miners
|and Harvey J. Nelms, mine supéer-
intendent at the workings, and C.
W. Owings of Pittsburgh, federal
mine safety engineer. Mr, Nelms
was the last witness to testify
yesterday and when the hearing
reopens this morning will again
take the stand.

‘When Mr. Harris took the stand
Wednesday morning, his examinas
tion was bhegun by Nelson Hovey,
assistant director of the industriol
relations department of Ohio. Wit«
ness stated that the Ohio law does
not empower inspectors to closa
mines if they find unsafe condi~
tions or to inspect machinery to
determine if it is faulty. .

Continually Handleapped.

“We are continually rebuffed by
an inadequate law,” he said. Mr,
Harris added that he' had recomni=
| mended a new air shaft for tie
Nelms mine, owned by the Ohio &
Pennsylvania Coal company, anfl
in his opinion the mine should not
be reopened until a second shaft
is installed.

Elaborating on his testimorly
Mr. Harris stated that he was em~
ployed at the Nelms mine frim
1934 to 1937 and a year ago sug-
gested sinking of a shaft to tha
12 north section of the mine, He
discussed the plan with John Mul-
len, chief engineer at the mine,
and Inspectors Narde and M'Cee.
Mullen had told him that an air
shaft was heing considered.

The deputy inspector detailad
his visit and inspection of the mina,
two days before the explosion. He
had found gas from a low of one
per cent to an explosive mixture

in room 13, believed to have been
the point of ignition of the expg-
|sition, and all over sections 2 and
4, also in the blast area. He
“dangered off” that section and
also ordered the entire mine rock
dusted, guard boards replaced and
other safety steps taken.

Sealing Section.,
| The inspector later qualified his
remark by saying that if “12
north” section, where the explo-
sion was concentrated, were sealed
the wventilation system would bhe
adequate for the remainder of the
| mine.
Because of some disruption
{(Turn to Page 6, Column 7.)

| probably was caused by an elec-

LACK POWER T0

CLOSE NELMS MINE|

(Continued from Page One.)

which short circuited the alr flow
methane gas accumulated to ex-
plosive proportions in room 13,
Harrls and other mine nwo:’g
have testified in the three-day o

fact finding inquiry,

Federal Engineer C, W. Owings
said his investigation showed tha
gr:ba.bly an electric arch or spark

m & drill in room 13 set the
explosion,

Marcus Kerr, state mine chief,
had scheduled an ml&ectuzn yes-
terday to determine if the mine
was safe to reopen, but deferred
it until today after Harris' testi-
mony. J. C. Nelms, co
president, also is due today &nc
may decide whether “12 north”
gection will be sealed,

Sampson Testifies,

Ford Sampson, district repre-
sentative of the United Mine
Workers, corroborated eaviler tes-
timeny concerning the place and
time of the explosion and that it

tric spark from a drill

Harvey J, Nelms, mine superin-
tendent, was the last witness of
the day. He sald that he and his
own fire boss, Willlam Ramsey,
went through the mine after Har-
ris’ examination and that
reported no indication of gas,

Nelms sald that Ramsey's ex-
amination was made on Thursday,

=

the day before the explosion,

—_
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Pittsburgh Press
March 13, 1941

i
- - L
'Mine Opening Awaits |
| Further Inspectlon‘;

'lEy The United Prass
CADIZ, O.; Dec. 13—State officials "

71today planrjed a further ingpection ||
. {before  permitting resumption of )
loper'-xtion" at the Nelms Mine of the|*

Ohio and Pennsylvania Coal Co.|
% where. 31 men were killed by an
rexplosign two weeks ago.
r’ The' inspection will be made to-|
Simorrpw and if investigators approve
(the Tompany may be permitted to|
reopen the mine Moniday. py ‘
% ghortly before conclusion
L|public hearing conducted h\ t]*
?|State Industrial Relations Dopan»l
|menh Willlam Ramsey, the mme'

|
1
7|safety director, testified that he had |°
iimade an inspection less than an
{hour before the explosion occurred
pnd had found nogas.
[{" He suggested that a cutting ma- |
chine may have released a gas|'
- | pocket. 1
nl An official report on results of|l
- |the state inquiry will be issued in
-{‘Columbus next week. .i

/;—’ \7 el

?‘ 18]
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STANDARD FORM No. 144 FrROM INTERIOR DEPARTMENT

APFFROVED BY THE PRESIDENT
MARCH 10, 1926

BUREAD of Mines, 7. J, Torbes, Sapervising

‘Engineer, Baf'ely Division

TELEGRAM | o omunoy cottens slegren—cheme

OFFICIAL BUSINESS—GOVERNMENT RATES
B

Pittaburgh, Pa., Fov, 29, 1940

SATERNEEST FRISTISS ST o—T134

D, Barrington
Burean of Mines
Interior Building

VWashington, D, C.

Griffith just telephoned from Nelms mi
svailable 22 to 24 men unacecunted for and that
underground, wm Pero, and
between 5130 and £:100 this
about four thousand tons faily, mobile losders are used, and firom gas
mummmmmmmmm
approximately 1 perceat methane im 170, |
Main hauleage this nine aesording to Criffith is oa imtake air. This
should fasilitate rescvery ocperations,

Phoned W,U,, 4140 pems, 11/29/40 ¥y Y7




STANDARD TIME INDICATED

RECEIVED AT

TELEFHOME YOUR TELEGRAMS
TO POSTAL TELEGRAPH

orm 16

G.NB183 N.WC8ES

J J FORBES=

BUREAU OF MINES 4800

RUSH FINAL

Postal

Machay Radio

Commercial Cables

GOVT=G WASHINGTON

.

REPORT NELMS DISASTER=]
HARRINGTON. .

THES 15 4 FULL BATE TELEGRAM, Cam
GRAM OF RADIOGRAM UNLESS OTHERWI
INDICATED BY SYMBOL IM THE PREAME
Ofl 1M THE ADDRESS OF THE MESSAGE

EYMBOLS DESIGMNATING SERVICE SELECTE
ARE QUTLIMED [N THE COMPANY S TARIFI

] on vane ar bacs orfice annide Fg wir

FECARLATORY AUTHIRITIES

RBES ST PGH=

oo DEC 26 P 4 Q3



STANDARD FORM Mo, 4a

ANDARD FORM NO. FROM INTERIOR DEPARTMENT
AR of Wines, JeJ.Forbes, Supervising
0 BUREAU ... Enginser, Safety Pivision— -
T E LEG RA M CHG. APPROPRIATION __Fast Day Message
OFFICIAL BUSINESS—GOVERNMENT RATES rl‘&' Us 8. Bursau of Mines, Pittsburgh

Pittsburgh, Pa. December 27, 1840

Mr. De W
Us 8+ Bureau of Mines
Interior Building
Washington, De Ce

Nelms disaster report will be in your hands not later than
Tuesday of next week, sad probably Monday. BHave considerable
nusber of sketches, analytical reports, and there is some delay
in obtaining map of mine.

Forbea

CONFIRMAT IO
FPhoned to W.U. 12/27/40 43120 P.le by hea



STANDARD FORM No. 14a FroM INTERIOR DEPARTMENT
APPROVED BY THE PRESIDENT

MARCH 10, 1526

pureay . OF Mines, J, J, Yorbes, Supervising

‘ Engineer, Safety Divisioa
TELEG RA M CHG. APPROPRIATION 'ﬂ!l.llﬂ telegran--Charge
OFFICIAL BUSINESS—GOVERNMENT RATES Bureen of Mines, Washington, D. O,

T EANWEET FUITTITA ST —Ti3 - —

Fiststurgh, Pa,., Nov, 29, 1340

D. Harrington
Burean of Mines
Interior Building
Washington, D. C,
OGrove and Yorbes enroute Helms mine at request of eompany,
expect to arrive about tem tonight.
Torbes

Phoned V,U., Ti43 pem,, 11/29/40 by watchman

ce=Files u/ |
N g
g



STANDARD FORM No. 14x FROM INTERIOR DEPARTMENT
sureay 9T Mines, J, 7, Ferbes, Supewyising

TELEGRAM e s

OFFICIAL BUSINESS—GOVERNMENT RATES

Pittsburgh, Pa., Desember 1, 1940
D. Earrisgion
Burssa of Miase
Intericy Boilding
Washington, D, O.

Dreaty-three dedies recovered Nelms nins bWy eight tcaight.
Latest sount oight still missing. Ressvery work pregressing satisfas-
Sorily. Affested axea veatilated, Remaining bodies prebably dWavied
under extensive falls. Will be ia Fashington tomerrew merning,
Torbes
Phoned N.U., 10130 pem., 12/1/40 by 77

Files



e suwrlﬂ E S E RN < e
B S "‘-‘:;".?a‘: b b I e
T r -2
m ur:li::i' s de- e
‘ E:md r.hlruclrr s In= A LC = Deferred Cable
ted by a suitable Fal o r
‘ l'rmba-l above ot pre- [ "u‘f'm"""’"t‘""‘

ceding the addres. R. B, WHITE NEWCOMEB CARLTOM 4. €. wiLLEvER | (0
PR:H'DFHT T HAlRM AT P THE ﬂﬁl\ﬁﬁ FIRET Vicg- FH:D.‘I"’*- e g

The flin £ timo sbown ia tha date ins on telegrama and day letters I STAN DARD TIME at pumm origin. Time of recvipt i STANHARY T

332 PG31 COLLECT GovT [
CADIZ OMI® 405PDBEC 21940 .
BUREAU OF MINES
211 4800 FORBES ST PITTSBURGN PENN
THO MORE BODIES AECOVERED NELMS MINE TEDAY MAKING TOTAL OF
TWENTY NINE, TWO MORE STILL MISSING BUT ONE OF THESE BEL|EVED

LOCATED UNDER A FALL, RECOVERY WORK CONTINUING WASHINGTON NOTIFIED

-
- {/.,;1‘:

THE COMPANTY WILL APPRECIATE SUGGESTIONS FEOM ITS PATRONS CONCERNING I'TS EERVICE



i houMa FROM INTERIOR DEPARTMENT

MARCH 10, 1926

urpay. OF Mines, G, W, Grove, lMining

TELEGRAM . wrrormnon, T8 D Dasans.

OFFICIAL BUSINESS—GOVERNMENT RATES

Cherge Buresu of Mines, Washington, D, C.

GAVERNMENT PRINTE R OFTICH 6—7134

Pittsburgh, Pa., December 2, 1940

D. Harrington
Bureau of Mines
Interior Building
'“Ml. D, C.
Ankeny reports four additional bodies recovered during
night, Four believed still miseing.
Grove

Phoned W,U., 10:05 a.m., 12/2/40 by ¥¥

Confiration (s

rites T



7&"/ 1207-A

CLASS OF SERVICE DESIRED CHECK
DOMESTIC CABLE 7/ \
TELEGRAM FULL RATE
DAY LETTER DEFERRED k| ACCT’G INFMN,
NIGHT NIGHT
MESSAGE
NIGHT SHIP || ' II
LETTE! RADIOGRAM| N O N TIME FILED
Patrons shouild check clase of service
R o R e ~ ~
ication, R B, WH"" c”"‘f.w'i:llo: ?"A.:LTQN J C. WILLEVER . =
Send the following message, subject to the terms on back hereof, which are hereby agreed to 2 &
- o 19 G
Tao_
Street and No.
P lace. . . —er”
{ A ! - =
()i ¢ el 4 | . /
P # 4 ;
o d o : ¢ (4o J
A . ; =
J27, |
y — -
5‘;"""““"" THE QUICKEST, SUREST AND SAFEST WAY TO SEND MONEY Sender’s telephone
or veference IS BY TELEGRAPH OR CABLE number



ngw OF SERVICE DISI“L
CASLE

r/m 4

__DoMssTic
TELEGRAM FULL RATE ‘
lmvm DEFERRED ACCT’G INFMN.
"NIGHT NIGHT,
MESSAGE
NIGHT SHIP
LETTER RADIOGRAM) TIME FILED
) Sots s SiEI 0o
transmitted na a full-rate
L™ S na e (NEoos ansron S T ., 7
Send the following message, subject to the terms on back hereof, which are hereby agreed to = ;
g L 1994
TL "f"‘ l! { od 14114 & G f‘r Afﬂ
")
Street and No___.__ 7 St s £
Place__ ot L : = LT A L
— 4 J /
Lot 296 7@ (i<t el W ldgd & 7if st @
7‘11.. 4'-/(: v 4 it g ‘/\ $ G J 2 4 PR " &) y F 7 ¢ e
e oo i 7 7, v
Y Y. VXS gLy at 1 4 ‘< g (2 cd 7 [ iz £ d
o 77
/ B A
.r?“/:'! = X 7174 24 " A A AR ol - / /i1 el v f('rr > &
’:i - " / ’
A ) & -’1’ Lol B /& (P8 geV7c? o/ L’[ & 4 L 9/¢
/ Lod. Lap/roale oo 34 Dy ﬂ,/; s2 6 foo f
/

»NE FK

“_

i

Sender’s address
Jor reference

THE QUICKEST, SUREST AND SAFEST WAY TO SEND MONEY
IS BY TELEGRAPH OR CABLE



P ‘ b E S I E RN = e '
This is a full-rate DL = Day Leter = -

Telegrum or Cable-

l:-‘d u:less its de- NE=Hghclane

erred character is in- T}, 2c=Deferred Cable
dicated by a suitable 7

symbol above or pre- 7 NLT =Cable Night Letrer
ceding the address.

/
R, B, WHITE NEWCOMB CARLTON J. C. WieLEVER/ | Ship Radlogram
FRESIDENT CHAIRMAN OF THE BOARD FiRsT VICE-PRESIDENT

The filing time shown in the date }7@ telograsir and day letters is STANDARD TIME at point of origin.  Time of receipt is STANDARD TIME at point. of destination
A 7) ( /

142 0G )8 COLLECT GOVT

G- ‘// \ \.\
%R : CADIZ OHI® 503P DEC 3 1940 l}\ DEC -4 1940 )
J J FORBES "

3 o~

m:\‘l{“l‘ BN >
e "“r\, ——

BUREAU OF MINES 4800 FORBES ST PITTSBURGH PENN

ONE BODY NELMS MINE RECOVERED TODAY,ONE STILL MISSING EFFORTS T LOCATE

LAST BODY comwnq"msmmnu ADVISED |
GROVE

THE COMPANY WILL APPRECIATE SUGGESTIONS FROM ITS PATRONS CONCERNING ITS BERVICE



STANDARD FORM No. 144 FROM INTERIOR DEPARTMENT

APPROVED BY THE PRESIDENT
MARCH 10, 1926
BUREAU J. J, Forbes, Supervising Engincer,
“Safety Division

TELEG RAM ) CHG. APPROPRIATION . NAEhS Latter

OFFICIAL BUSINESS—GOVERNMENT RATES

Send Collect GUO: ¥

QATERNWENT FRINTEG) OTFICR 6—7134

Pittaburgh, Pa., December 10, 1940

D. Harrington
Bureau of Mines
Interior Puilding
Washington, D, C,

Forbes, Grove, Owings, at request of Director, Ohlio Department In-
dustrial Relations, testified at hearings Cadiz today. Owings will contimue
testimony tomorrow and Westfield will also probably be called. We placed most
1ikely point of origin of explosion which killed 31 men as result of oxplosion
in Nelms mine, Ohio and Pennsylvania Coal Co., on November 29, 1940, in face
of 13 room off 8 east off 12 north, We also stated that the explosion was in-
itiated by an ignition of gas by an electric are or spark from a drill or mining
machine which apparently were in operation at time of explosion. Mining machine
was a permissible type but due to 4 bolts out of 8 missing from controller case
it was not in permissidle condition. The drill is also believed to be a per-
missible type but 8 out of 10 bolts missing from case it was also in nonper-
missible condition, Our copinion is based on observations made during recovery
operations and a subsequent investigation conducted jointly by Ohio Division
f Mines, company officials, representatives of United Mine Workers of America,
a representative of the coroner's office of Harrison County, and representatives

. of the Bureau of Mines., All Bureau investigators agree on this statement, Pre-
liminary report delayed account hearing being held immediately after completion
of investigation, Will try our utmost to have report in your hands by end of
week,

FORBES
Phoned W,U., 9145 pem, 12/10/40 by WG } »
Conf {rmation Fil.es vl W%{‘
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