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FINAL REPORT OF MINE EXPLOSION

' NO. 3 MINE, CERISTOPHER COAL COMPANY

OSAGE, MONONGALIA COUNTY, W. VA.
MAY 12, 1942

By M. J. Ankeny, J. W. Perb, R. W. Stahl, and A. K. Bloom

INTRODUC TION

A gas and dust explosion occurred in the No, 3 mine of the Christopher
Coal Company at about 2:25 p.m. on May 12, 1942.

There were 117 men in the working sections of the mine at the time of
the explosion and 107 men were on an 1nbour1d mantrlp about 3,000 feet from
the mine portal. '

The explosion was local in character, having been confined almost
entirely to the portion of the mine in which it originated. - Fifty-six men were
killed in the explosion, Of this number, 53 men were killed in the explosion
area by violence, burns, and afterdamp, and three others were killed by
afterdamp outmde of the explosion area, along the maln haulage road.

Some of the survivors working in an una.ffected portlon of the mine
made an effort to errect a barricade but this effort was abandoned and the
survivors reached the fresh air by traveling the return air courses parallel
to the left of the main haulage road. :

. - The explosmn was caused by the ignition of a body of methane by means
of an electric arc inside the contactor box of a cutting machine and was
propagated throughout the affected portion of the mine by gas and coal dust.

The Pittsburgh office of the Bureau of Mines received a report of the
explosion at 3:45 p.m., May 12, 1642. A Federal mine inspector, located at
Morgantown, W. Va., was immediately reached by telephone and directed to
investigate and to advise the Pittsburgh office as soon as he had obtained
confirmation of the report. When this inspector reported back that there
had been an explosion of undetermined extent, a crew of engineers and in-
spectors, from the Pittsburgh station of the Bureau of Mines, were immediately
ordered to the scene of the disaster by Mr. ] J. Forbes, C‘hlef of the Coal

Mine Inspection Division.

The first Federal inspector to reach the scene was Mr. A. K. Bloom
of Morgantown, W. Va., who arrived at the mine at 5:15 p.m. and entered
shortly thereafter in company with State mine inspectors P. J. McGraw and
M. G. Dcbbie. Mr. F. &, Griffith, of the Bureau of Mines, arrived at the
mine at 3:30 p.m. and the party from Pittsburgh, con51st1ng of Messrs., J. W.
Pero, R. W. Stahl, and W. W. Kessler, arrived at 7:30 p.m. Messrs. H.H. Kaze-
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and J. R. Dukes, also of the Bureau of Mines, arrived at 8:30 p.m. with
the Bureau of Mines mine-rescue truck. Another Federal inspector from

Fairmont, W. Va, arrived at 6:00 p.m.

These Bureau of Mines representatives participated actively in the
recovery operations underground and in perfecting a surface organization
to supplement the underground work., Close cooperation existed between the
representatives of the Federal Bureau of Mines and the West Virginia
Department of Mines in directing the recovery operations. Federal in-
spectors, together with State inspectors, remained on duty at the mine until
12:00 m, May 23, when the last body was brought out of the mine.

GENERAL INFORMATION

Location and Operating Officials

The No. 3 mine of the Christopher Coal Company is located at Osage,
Monongalia County, W. Va., on the Scotts Run branch of the Monongahela
Railroad. This mine is affiliated with the No. 2 mine, Christopher Mining.
Corporation, Maidsville, W, Va.; the Brock No. 4 mine, Brock Incorporated,
Cassville, W. Va.; the National No 5 mine, Christopher-National Mining
Company, ickersv111e W. Va.; and the Lincoln Mine, Chrlstopher Mining -

Company of Pennsylvama, meoln Hill, Pa.

The officials of the company are:

Frank E. Christopher President ' Morgantown, W, Va.
Lee Christopher Vice President Morgantown, W. Va.
James M. Hill : Chief Engineer Morgantown, W, Va.
Edward H. O'Neil Mine Superintendent Osage, W. Va.
C. P. Pride Safety Director ' Morgantown, W. V.
Howard Feathers Mine Foreman Osage, W. Va.

‘ Employees a.nd Production

Four hundred and fifty-seveu wicn wee o canpivyow al Wilo LLlIC, Ok
this number, 119 were employed at the surface plant and 338 were employed

underground.

The underground employees were divided by shifts as follows: day
shift, 124; afternoon shift, 107; night shift, 107. The average daily production
was 5 OOO tons, with a maximum daily production of 5,800 tons. The total
productlon for the year 1941 was 1,289,698 tons of- coal '

Ope g‘

- The mine is Opened by a single drift entry, driven through the old
workings of the Osage mine of the Brady-Warner Coal Company, and by two
airshaits.



The first shaft, which serves as an intake airway and escapeway, is
located about 5,700 feet from the mine portal. This shaft is a circular
opening, 12 feet in diameter and 144 feet deep, partially lined with concrete,
and is provided with a steel ladder having circular, steel back guards.

The second shaft, which serves as an upcast airway, is iocated G,500
feet from the portal and about 9,700 feet from the innermost active workings.
This is a single-compartment, concr.ete -lined, circular shaft, 12 feet in
diameter and 278 feet deep.

Nature of the Coal Bed

The mine is developed in the. Pl’ctsburgn coal bed, having an average
thickness of 95 inches in this locality.” " -

A bench of about 75 1nches of the CO&L is mmed and a layer of head
coal, of inferior quality, from 18 to 24 mches th1c1:, is left in place to form
the roof :

. The coal is of bituminous.rank, of bright appearance, hard in structure,
and has pronounced face- and butt-cleavage planes. This coal bed contains
the characteristic bands of bony coal usually found in the Plttsburgh bed.

The ceal is md@r‘aln by & bed of hard ohule

Above the head coal is a layer of draw slate, ranging in thickness from
12 to 36 inches; and this draw slate, together with the head coal, forms the
immediate roof of the mine. Above the draw slate is a layer of gray, sandy
shale (about 40 feet in thickness) and from this, up to the Sewickley coal bed,
a distance of about 70 to 90 feet, are numercus layers of limestone and shale.

The cover over the coal ranges from 0 to f'about 350 feet.

Analvols of Coal

A face samnle of coal w'vs collected by the Bureau of Mines in the
nearby Eureka mine, operated in the same coal bed, on October 17, 1924, and
this was analyzed in the coal laboratory of thé Bureau of Mines at Pittsburgh,
Pa. The coal, which is representative of the Pittsburgh coal bed in this-.
locality, contained .8 percent moisture, 37.3 percent volatile matter, 52.5 per-
cent fixed carbon, ©.4 percent ash, and 3.1 percent sulfur.

The ratio of the volatile matter to total combustible matter of the coal,
expressed by the formula o :

volatile matte'i"
volatile rnatter + fixed carpon
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is an index to the explosibility of the coal. This ratio is:

37.3  _
37.3 + bo.b 0.42

Bureau of Mines tests and experiments have shown that coal dust
having a volatile matter to total combustible matter ratio in excess of 0.12
is explosive. The explosibility of coal dust increases as this ratio increases.
It is obvious, therefore, that the coal dust in this mine is highly explosive
and would readily propagate an explosion.

UNDERGROUND MINING METHODS, C}ONDITIONS, AND EQUIFMENT

Methods of Mining

The haulage tunnel is connected to the surface by two short drifts.
The short drifts converge about 100 feet inby the portals to form the one
main tunnel, This tunnel was driven through the old pillars and gob areas
of the Osage mine to the property line of the present mining area.

When the haulage tunnel reached the solid coal at the extreme inby edge
of the Csage mine, a series of 16 main entries was driven in a westerly
direction to the property line. The 16 main entries were developed in sets
of four, with a barrier pillar between each set., The barriers are continuous,
except for haulageway openings at about 550-foot intervals.

The limited number of openings through the separating barriers
facilitates isolation of the entries for ventilation purposes.

Flat entries are driven from the main entries at irregular intervals.
The flat entries are driven rour abreast on 80-foot centers. The warrics
between the two center entries is cut through at 180-foot intervals.

N )

Producing entries are turned from the flat entries and are driven to
the pillared areas of the adjacent flat entries. Each section consists ¢f a
set of four entries driven on 90-foot centers. A 76-foot barrier is left
between each section. Crosscuts are turned at 60 degrees and driven on
80-foot centers between all four entries in each section. All entries and
crosscuts are driven about 15 feet wide.

Each section, or set of four entries, provides working places for a
complete mechanical unit, including a cutting machine, loading machine,
drill, and locomotive. Usually four to six working places are maintained in
each section. Each section comprises an mdependent unit which is super-
vised by a face boss or section foreman.



When the section is develcped to the adjacent gob area, pillar ex-
traction is started immediately and the barrier between the entries of each
section is recovered on the retreat. The pillars are recovered by the split-
and-fender method. The fenders are recovered unless the roof becomes too
heavy for safe extraction.

Where pillar breaks are maintained along a definite line, excess roof
pressiure is not presumably encountered. At the present time, however, 'the
main entry section, inby 3 left, shows considerable weight because a definite
fracture line has nct been mam’camed .

In the 1-1/2 right area, which involves three working sections at the
present time, the No. 3 section is lagging behind the No. 2 section and a
definite break line ic not maintained. A plan whereby all development and
pillar extraction is controlled is not in use at the mine. The advance and
retreat of the panels is controlled by.local supervision and no periodic check
is made to determine the progress of the mining operations. '

The maintenance of a definite fracture line also has a decided bearing
on the control of gas from the proper ventilation of gob areas adjoining the
active working places Where one section lags behind, as in the case of
No. 3 section, 1-1/2right area, the air current cannot be properly coursed
" along the pillar line but must be deflected mto working places 1n its travel
from one section to the other.

The coal is top cut, undercut, and sheared on both sides in the main

entries, leaving a nearly rectangmar entry. In flat entries, panel entries,

and crosscuts the coal is undercut twice, for mmg a wedge -shaped kerf about
14 inciies u;g,u aiL uie front and 7 mches at e vack ol dle cul. ALl Cuced. -5

1s done Wlth Sulhvan and Ieffrey Universal, track-mounted mlmng machmes
P R e - L 1 =N Woh Ju;.i..l. \,J’ Ladlddd =1LiC vt \dde .L.LJ.Q V\ILL.LK.,-LL Lbbb.&v\a _tJ\' VV\«-A- -\--i- u;-

the power cables of the cutting machines. Four holes are used to blast each
cut of coal, three holes are placed near the top and one hole about 2 feet below
“the center top hole The bottom hole is blasted first and serves as a breaker
shot. :

The mine is romnletely mechanized and a1l coal is loaded by Goodman
loading machines.

The strata overlaying the bed is characteristic of the geologic forma-
tions in this vicinity., Fromi 12 to 24 inches of coal is left in place to support
the overlying draw slate. Immediately above the coal bed there is from 12
to 36 inches of draw slate, which contains a thin coal bed inclusion in most
sections of the mine. The draw slate is overlain by low quality limestone.
The mine floor is composed of hard shale, which apparently 1s not affected
by moisture and preserits & srnooth surface when exposed.

9013 ' -5 .



Entries and crosscuts are generally timbered with wooden crossbars,
supported by wooden posts. The roof is well supported except at intersections.
The crossbars are placed at intervals of from 3 to b feet.

A continuous clearance of 30 inches is not maintained on the Walkway
side of entries and this is especially true along the. main haulageway where
the clearance ranges from 3 to more than 30 inches.

Shelter holes are not maintained at regular intervals along the haulage-
ways. Some of the shelter holes are obstructed with timber and refuse.

Ventilation and Gas

This mine is ventilated by a 7-foot Jeffrey Aerodyne fan, exhausting
about 135,880 cubic feet of air per minute against a water -gage pressure of
2.2 mches

The fan is connected to the airshaft by a steel duct. The fan housing
and motor house are constructed of sheet steel. The fan is offset about 10
feet from the shaft. A weak wall or pressure-relief door has been incorporated
in the fan duct but is not effective because steel bolts are used to fasten the
wall in place.

The fan is no‘c‘ readily reversible and there is no separate source of |
power’ prov1ded ‘A spare motor is kept in'a shop some distance from the mine.
Power is supplied direct from a nearby subsatlon and the fan cu‘cmt 1s
independent of the mine circuit. '

No warmng device has been installed to 1ndlcate when or if the fan
slows down or stops. The fan is not constantly attended. - ‘

A map of the mine, included in this report in appendix “‘A,”” has in-
dicated on it by arrows the direction of the air through the mine, prior to the
explosion. The intake air enters the mine through the main haulage tunnel
and the intake airshaft, then is conducted through the eight center entries to
the working sections. The return air from the right side of the mine is
conducted to the return shaft through the four extreme right entries, while
the return from the left side is coursed through the four extreme left entries’
to the upcast shaft. . .

The entire mine is ventilated by six air splits as follows:

No. 1 split ventilates Nos. 1, 2, and 3 sections, 1. ‘1/2 right.
No. 2 split ventilates face of 1-1/2 right and pump.
No 3 split ventilates main entmes and’ oump near face of main’
 entries,
No. 4 split ventilates: 1nby por tion of 3'left area.
'No. 5 split ventilates outby porti on of 3 left area.
No. 6 split ventilates 2 left area.

9013 -6 -



The intake air entering thc .ulie through the haulageway and the
intake shaft passes through abandoned ‘workings before entering the intake
airways in the new development

The main intake air current is split at 1-1/2 right, where approximately
half of the total volume enters the 1-1/2 right section; and the remaining
portion is conducted inby, then split, with one portion being coursed through
2 left and the remainder conducted to 3 left where a portion ventilates the
main entries and a pump. This split returns over the 1-1/2 right overcast.

Another split is conducted into 3 left, where the volume is again split,
with one part ventilating the outby workings of 3 left and the other ventilating
the inby portions of 3 left. The return from 3 left joins the return from 2
left and is coursed through the main return to the upcast shaft.

. The air entering 1-1/2 right area is split at No. 3 left and one portion
is coursed through No. 3 section; thence through No. 2 and No. 1 sections
and . joins the return from the main entries at the 1-1/2 right overcast. The
remainder of the air is coursed through the face area of 1-1/2 right and is
returned, through the right parallels of 1-1/2 right, to the main return airways.
The return air from the three sections and from the main entries passes
uvel e uvercast and joins the return air from the face area of 1-1/2 right
and the entire volume is conducted to the upcast shaft.

The intake air entering the 1-1/2 right area, where the explosion oc-
curred, is conducted by means of concrete-block stoppings to the working
sections. The concrete-block stoppings are built between the haulageway and
the right parallel airways from the intersection of the main return airways
and 1-1/2 right haulageway to a point just inby No. 4 section. From this
point to the pump on 1-1/2 right, wooden and brattlce cloth stoppings are
used to course the air current.

Single doors are installed at the entrance to each section, except the
No. 1 section, where two doors were required because an entry was turned
left from the No, 1 section haulageway. This condition necessitated the
building of a door in the left entry and one in the haulage road just inby this
intersection. These doors did not form an air lock.

The air is coursed through the working sections by means of wooden
stoppings; wooden doors, erected singly; and brattice-cloth stoppings and
curtains. Incombustible stoppings were not used in the working sections off
1-1/2 right.

Regulators are constructed of wood and concrete blocks. A sliding
wooden door is placed in a concrete-block stopping. The sliding door may
be readily adjusted to permit the passage of the desired quantity of air.

QN1 7



Overcasts are constructed with concrete-block walls and combination
wood -steel-and-cement mortar tops. Steel raiis are placed across the walls
and the space between the web of the rails is filled with wooden blocks. The
space from the top of the wooden blocks to the top of the rail is filled with
cement mortar and all cracks and'crevices are' plastered.

The door at the entrance to the No. 3 section is left open and the main
air volume is split at this point, one part entering 3 left and the other portion
ventilating the pump on 1-1/2 right. The air is conducted to the faces of
No, 3 section, through the working places, and then to the No. 2 section. The
air is then coursed through No. 2 section al_ong the pillar line to No. 1 section.
After being coursed through the active working places in the No. 1 section,
the return air is conducted to the ma,m return airways and then to the upcast

shaft.

Since only single doors are erected at the entrance to each section,
anytime a door is left open the air current‘is short-circuited and all sections
inby the door receive no ventilation. I the door ‘at No. 2 section were left
open, No. 3 section would receive no air. Similarly, if the door on the main
haulage road of the No. 1 section were, left open, the air would be short-
circuited from Nos. 2 and 3 sections but the No. 1 section would be ventilated.
If the door in the left entry of the No. 1 section were left open, the air would
- be completely short-circuited from all three sections and would short-circuit
directly to the main return airways. :

Doors are equipped with latches for holdmg them open and evidence
gathered during the investigation indicates that the door on the stralght entry
of the No. 1 section was open when the explosion occurred.

The mine is rated as gassy by the West Virginia Department of Mines.
Fire bosses are not employed. The assistant foreman make a fire-boss
examination of the entire mine each Sunday, just before the midnight shift
enters the mine. The mine is operated triple shift, 6 days per week. The
beginning of the work week is Sunday at midnight and the end of the week is
Saturday at midnight. During the week, the assistant mine foreman in each
area examines all working places in his-area, near the end of his shift,
. reports the result of his examination to the succeeding assistant foreman
and records his findings in a report book. The report books are kept in the
foremen’s stations on the working areas. - The mine foreman reads and
countersigns each report book daily. R :

It is reported by the management that frequent tests for gas are made
along the pillar lines in working places and on top of pillar falls by mine
officials and inspectors and that no accumulations of gas on the 1-1/2 right
pillar line have ever been reported. It was reported that explosive gas had
been detected several times in the adjacent worked-out area, to which the
explosion area is connected.
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Explosive gas was detected on pillar falls in the affected area during
the investigaticn and concentrations of explosive gas were found 300 feet
outby the face of the extreme left entry of No. 3 section while the recovery
operations were in progress. This was pricr to the restoration of normal
ventilation and about 72 hours after the explosion.

Air samplés, takéﬂ during the investigation and after normal ventilation
was restored, are shown'in table 1 The samnlmg locaticns are shown on
the map of the mine, apnendlx ‘a.’ :

Samples Nos. 900 89 9 aﬁd 895; taken at the fan soon after the explosion
on May 12; contained O. 15 O 08, and O 09 percent methane respectively.
The carbon-mono:iide CO:itent of these samples ranged from 0.07 to 0.14
percent. These samples contained less methane than those taken by the
company safety director dur'mg the normal operation of the mine. The normal
methane content of the main returns, as reported by the ccmpany on May 8,
was 0.20 and 0.25 percent respectively.

‘ Samnle No. 992 was taken on May 15, on a pillar fall in a cut-through
. in the barrier pillar between No. 2 and No. 3 sections. This place had been
cut through to the ¢aved area of the No. 2 section, as the No. 3 section was
developed. The-analysis shows that explosive concentrations of gas (5.54

percent) were present on the edge of the pl].la."" falls at thls time.

The analyses of samples of the return air sphts from the explosion
area, taken on May 20 while the mine was still idle, show the presence of
'0.12 percent of methane in the air currents in both sphts A total of 46,656
" cubic feet of methane was being liberated every 24 hours from the WOI‘klI'O'
places and adjacent pillar falls in the three sections of 1-1/2 right at that

" time.- Another sample of return air from thé face regions of the 1-1/2 right

area, taken near-the regulator, -shows that 25,523 cubic feet of methane is

" liberated from this témporarily abandonéd ‘ared inby the No.: 3 section every
24 hours, These samples and air volumes were taken during the investigation,
while the mine was idle. These data substantiate the evidence previously

[ R e G S e it i © Rada il ]

Numerous tests of face areas were made with a W-8, permissible
methane detector during the investigation and only small percentages (0.05
to 0.10 percent) of explosive gas were found. This indicates that the greater
- part of the explosive gas present in the return air currents is being liberzated
from the pillar falls and gob areas.

Samples of return air from splits in the affected area and oI wie main
returns at the bottom of the upcast shaft were taken on Tuesday, May 26, 1942,
after the mine had resumed operations and worked four shifts. These samples
are considered representative of the normal mine atmosphere, since the mine
had resumed operations 26 homs prev1ous to the time that the samples were
collected.
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Sample No. 604, taken near the gob area in the No. 1 section of 1-1/2
right, shows 0.31 percent methane in 5,580 cubic feet of air per minute.
This sample provides additional evidence that gas is being liberated from
pillar fills and gob areas in the explosion area.

Sample No. 1,000 was taken in the last open crosscut, where the total
volume of return air from Nos. 1, 2, and 3 sections, 1-1/2 right, passes on
its way to the main return airways. This sample contained 0.09 percent
methane in 33,465 cubic feet of air per minute. This further supports the
belief that the major portion of the gas liberated in this section comes froem
gob areas and pillar falis.

Sample N o. 095, taxen near the overcast, representative of all of the
return air from the left side of the 1-1/2 right area, plus the return from
the 2 and 3 right areas, contained 0.31 percent of methane in 54,808 cubic
feet of air per minute; accordmgl v these areas were liberating 244 663 cubic
feet of methane every 24 hours.

A sample (No. 99¢) taken at the regulator of 1-1/2 right, shows 0.21
percent methane in 8,250 cubic feet of air per minute. Since there are no
active working places in this area, the methane must have been llberated
from solid coal ana gob areas near the face of 1- 1/2 right.

Dupucate samples taken near the bottom of the retu.rn sha:ﬁt show that
the right side of the mine:contained 0.31 percent methane in 75,400 cubic
feet of air per minute, or that 336,585.6 cubic feet of methane was liberated

every 24 hours; and the left side of the mine contained 0.18 percent of methane

L]

in 60,480 cubic feet of air per minute; or 156,764 cubic feet of methane every 24

hours. The entire mine, therefore, was lib'erating 408,778 cubic feet of

; AN o T TP, I U BN RO, 1. PRINPROUNPIG, [ T JE i N I A iy
metldllie evel'y ag [HOULS. IL 13 cuiciuGed Firorvelintatotete! ALy BT thot c: ;r/‘lv:a.uv

gas is being liberated in large quantities and that a dangerous condition
could result zhould the ventilation be short-circuited, or otherwise inter-
rupted, even for a short period of time. '

5\
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TABLE 1. - Ar .lyses of iir samples collccted in No. 3 mine

Chrics topher Coal Company

0Osc ¢, Monon- x1jia County, West Virginia

Percent _1Cubic |Cublc
Car- Cer- feet ' | feet
Bot - bon bon air methane
tle : diox-.| Oxy- |monox-| Meth-| Nitro-|per 1in
No. Date Location 1r mine ide oin ide ane gen  |minute | 24 hours
900 |5/12/4: | Return air at fn 0.30 20.931 0.14 10.15 [79.11
899 do. do. 0.23 20.471 0,10 | 0,08 |79.08
895 do. do. 0.1%7 20.51] 0.07 | 0,09 [79.12
992 |5/15/4¢ | Sta. 4159 + 60 ’t. 0.52 18.19 5.64 |75.7H
(on pillar fal ) '
602 |5/20/4: | Return left sidg: 1-1/2 rt.|0.14 20.57 0.12 [79.17 |27,000 46,656
section off No 1 heedirz _
No. 1 séction- .
603 |5/20/4¢ | Return rt. side 1-1/2 »rt. |0.16 20.65 0.12 |79.07 (14,770 25,522,506
| section at reglator o
604 |5/28/4¢ | Gob return from 1.2,3, 0.19 20.45 0.31 |79.05 5,580 24,909.12
section 1-1/2 -ight, 30 '
‘ ft. left at St.. 4037 ' -
995 ~do. | Return 1,2,3, s:ctions 10.18 20.44 0.31 |79.07 |54,808 244,6062.91
1-1/2 rt., 2 r;. and 3 ro| : : : , «
" at overcast, 3) r't. inby
- Station 1298 ' _ :
a9a do. Return right sile 1-1/2 rc{0.09 20,59 10.21 179.11 8,255 24,963.12
‘ at regulator .
1000 do. Return 1,2,3 se:tions 1-172/0.13 20.569 0.09 |79.19 |33,465 43,370.64
rt. in crosscu: 45 ft. to
left of Statioc . 4021 ) ' i
(01 do. Return rt. =idc of mine,1),|0.21 20.41 0.31 |79.07 (75,400 | 336,585.6
_ t't. from battom of sharf't }
60¢ do. do. 0.21 20.3' 0.32 [79.10 |75,400 347,443.2
€08 do. Return left <id: of mine |[0.15 20.37 0.18 [79.30 |60,480 156,764.16
€0 ft. from bc tom of
shaf't
998 do. do. 0.16 20.41 0.18 |79.25 [60,480 156,764.16
9013 - 11 -



Haulage

The track gage is 42 inches and 85-pound rails, braze-welded at the
rail joints, are used on main and secondary haulage. Forty-pound rails are
used in the rooms and entries in the face regions.

Proper clearance is not maintained along the haulage road in the old
section of the mine, where the clearance varies from 3 to 24 inches. In the
new development, clearance of at least 24 inches is maintained on the wide
side of all entries and at least 18 inches on the trolley-wire side. Shelter
holes are provided, by means cf crosscuts driven at 78-foct intervals along
the haulage-ways and entries, but material and supplies were stored in these
crosscuts generally throughout the mine.

Steel mine cars of 10-ton capacity, equipped w1th automatic couplings
and closed floors and ends, are used.

Electric trolley locomotives, of 10-, 13-, and 15-ton capacity, provide
motive power on the main haulageway; and 4-, 6-, and 8~ton combination
cable-reel-and-trolley lecomotives are used for gathering.

All main haulage is on intake air.

Trolley wires are provided with rubber guards at ].OCa.thl’lS where men
" are required to work or pass under them.

Mine cars have automatic couplings and are not provided with bumpers.
Transportation men ride on a demountable seat attached to the rear end of
trips, or on stirrups attached to the rear end of the cars, immediately over
the automatic coupling.

Haulage is controlled by a dispatcher. The dispatcher station is located
underground near the working areas.

Ligating

Incandescent electric lights provide illumination at run-away latches,
dispatcher and foremen’s underground offices, junctions, and storage tracks.
These lights are attached to the trolley wire and are nct guarded or fused.
Portable electric lights, of the Ceag type and 14 in number are used for trip
lights.

Ten Koehler and twenty Wolf permissible flame safety lamps are used
by the foremen and facebosses for gas-testing purposes. Three hundred
and forty permissible, Mcdel ““P’’ Edison electric cap lamps are used by
all underground employees for illumination.
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Machinery Underground

All underground electrical equmment is operated on 275 volts direct .
current. The power is purchased from the Wést Penn Power Company at
2,300 volts alternating current and is transformed and converted to 275 volts
direct current for use in the mine. Three substations, located at convenient
places on the surface, are used to convert the alternating current to direct
current. The power cables, not enclosed in conduit, are taken into the mine
through boreholes. The ‘“live’’ cables are insulated but the return cables
are bare. Both circuits are enclosed in the borehocle casing. The power
cables are led through a knife-blade switch to the feeder cables and the

‘return circuit is welded to the track near the bottom of the borehole.

The coal-cutting equipment ccngists of two 25-17 Jeffrey Universal,
track-mounted and five 7-A-U Sullivan Universal tracx -mounted, permis-
sible cutting machines. The cutti: ng-machine trailing cables are connected
to the power source by fused nins and to the return circuit by ncok ni; DS,

A continuous return circuit is maintained and is connected tc the tracl' at
intervals. The connection is uuhally made by fastening the cable to the rail
with a track spike or by other nails driven into the tie to hold the wire
against the rail. These connecticns are not usually secure and arcing is
evident at the locse return connectlons

The mining equipment in the e*;plosmn area was examined carefully,
during the investigation, by Mr. G. F. Newman, Asscciate Coal Mine
Inspector of the Coal Mine Inspection Division of the Bureau of Mines. The
following nonpermissible condltlons were observed on equipment in the
affected area:

: Sullivan 7~AU mining machine (Company No. 8) located in crosscut off
No. 2 entry, No. 1 section, 1-1/2 right:

1. An oversize (400 amperes) fuse in trailing cable nip.
2. Two headlight covers not locked or sealed.
3. One cap screw missing from resistor box cover.

Sullivan 7-AU mining machine (Company No. 8) located in No. 2 section
1-1/2 right: o

An oversize (400 a.) fuse in trailing cable nip.
Headlight covers not sealed or locked.

Two cap screws missing from contactcr boex cover.
Eight cap screws missing from resistor box cover,

B o Do —

. Sullivan 7-AU mining machlne (Company No. 5) iccated in No. 3 section,
1-1/2 right:

1. Three cap screws missing from contactor tox cover,

2. Control circuit in contactor box bridged wits wire.

3. Reset lever rernoved from contactor box, lezving an opening
into the box. A cable was led from the remote-contr:-i cuttons across the



top of the machine, through the cpening in the contactor box tc the control
circuit. This opening was sufficiently large to permit flame to escape from
the contactor box. o 4 .

4, Two cables inside the contactor box (a resistor lead, and shunt
and series field lead) had contacted and caused a short-circuit. The insula-
tion was burned from both leads for a distance of 3 inches. The cables
showed evidence of intense heat and burning at the exposed area.

The wiring within the contactor box had ev1de*1tl3, 1gmted at some
previous time and there was evidence that rock dust had been used in ex-
tinguishing the fire. The contactors and inside of the case were coated with
rock dust. A sample cf coal dust, taken from the box, contained numerous
particles of coke. i : '

Coal-loading equipment consists of six Goodman-460 and two Goodman-
360, track-mounted, permissible-type loading machines. The trailing cables
of the loading machines are connected to the trolley circuit by fused mps
and to the return circuit by hooked nips.

A careful examination of the loading machines by Mr. C. F. Newman,
revealed the following nonpermissible conditions:

Goodman-460 loading machine (Companv No. 8) located in No. 1 section,
- 1-1/2 right:

Trailing cable not provided with fused nip.

Headlight covers not sealed or locked.

Broken lens on light on right side of discharge conveyor.
Screw-type inspection covers missing from discharge conveyor

H> Lo D

mntor,
Contactor box not locked.
Discharge-conveyor controller box not locked.
Headlight circuit fuses removed and circuit bridged with No. 14
copper wire.

3. Fuses removed from discharge-conveyor motor circuit and
terminals connected. - ' B -

9. Main control circuit in the contactor box bridged with No. 14 copper
wire.

10. Cap screw broken in cover of switch bex.

;:noacn

Goodman loading machine (Company No. 6) located in No. 2 section
1-1/2 right: ‘

1. Headlight covers not locked or sealed.

2. Protecting hose removed from headlight circuit on left side of
machine.

3. Packing glands missing from both headlights on discharge conveyor.

9013 ' -14 -



. Two cap screws missing from resistor box cover of 4 hp. motor.
Inspection cover plates missing from discharge-conveyor motor
Lock missing from the 4 hp. motor controller box.
Fuses had been removed from the main control circuit and the
te*'mmals of the leads connected together.

8. Headlight circuit bridged with No. 14 ccpper wire.

9. Three cap screws missing from the switch-box cover.

10. Fuse in trailing cable was bridged.

\'IOBCTH»D»

Goodman loading machine (Company No. 7) located in No, 3 section:

1. Headlight cover missing from the headlight on the right side of
discharge ccnveyer. A
Packing gland missing firom same iieadlight.
Main motcr contactor box not locled.
. Discharge conveyor controlled box not locked.
An oversize (400 a.) fuse used in cable nip.

O > O Do

The coal driliing equipment consists of eight A-7 Jeffrey hand-held
drills. The drills are connected to the power and return circuit of the
mining machines inside the contactor box in such a manner that power is
transmitted to the driil motor when the trailing-cable nips of the maclilic
are attached to the power circuit. The only power control switch in connection
with the drill assembly is the drill operating'switch. '

Two drills were examined by Mr. G. F. Newman and the followmg
nonpermissible conditions observed:

Jeffrey A-7 hand-held coal drill, located in Wo. 1 section 1-1/2 right:
/

1. Motor and switch-cover plates were not sealed.
2. The fuse on the drill motor was bridged.
3. The switch housing was broken and had been patched.

Jeffrey A-7 hand-held coal drill, located in No. 2 section, 1-1/2 rignt:

1. The fuse on the drill motor was bridged with No. 14 copper wire.
2. The motor and switch-cover plates were not sealed.

The Jeffrey A-7, hand-heid drill used in the No. 3 section, was sent
to the Bureau of Mines laboratory at Pittshurcgh for ignition test in explesive
atmospheres. When the drill was checked before the test, it was found that
the switch had been shunted out and a hole had been burned through the side
of the switch housing. When the drill was operated in an explosive mixture
of gas at the laboratory, it did not ignite gas. Eleven separate tests wers
made at the laboratory and, although flame was observed issuing from th2
aperture in the cover, gas was not ignited. This does not prove, however,
that gas could not be 1'Tn1tea by this drill or any other drill in a similar n=on
permissible cendition.
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_ The pumping equipment consists of four centrifugal and one plunger-
type pumps. The pumps are generally instailed along the entries in intake
air, although the intake air passes abandoned areas before reaching the
pump installations.

It was observed that the Scranton, 1,000 g.p.m., 80-foot head, cen-
trifugal pump, located on the main entry near the ‘ace of 1-1/2 right entry,
was operated by an open-type, direct current, electric motor, and an open-
type contactor starter. The pcwer circuit leading to the pump motor was
bridged with wire and the starting resistance was bridged through coils sus-
pended on a wooden post near the starter assembly. The switch and starter
boxes are not kept closed. Insulating mats are not provided at the pump-
contrcl switches.

Trolley wires are installed in the crosscuts cf the working sections
and are usually terminated just outby the last open cut-throughs. The ends
of the trolley wires are secured by insulated turnbuckles but are not guarded.

Trailing cables of mining and loading machines are connected te the
trolley wire by fused nips, usually just outby the last open cut- fhrough
Oversize fuses are generally used in the nips.

Trolley wires are suspended from insulated hangers along the entries
and in face areas are usually 5 feet or more above the rail, but are not
always kept 6 inches or more outside the rail. The trolley wires in the
affected area, especially in Ncs. 1 and -2 sections, are in the return air from
the No. 3 section.

The main-line track and flat-entry track are bonded, with welded bonds
at all track joints, but cross bonds are not installed at regular intervals.
The entry track in working sections is not bonded but a continuous return
wire is installed on the ties beside one rail. The return wire 1s cuiuicticu oo

the rail at mtervals by track spikes or wire mails. Thesea connections are not
St mE e nls dadedke and at cantact hetyeen the return

e T e ¢ T

wire and the track.~

The return circuit of cutting and loading machines is éonnécted to
unbonded track in face areas; thus arcs are often evident at track joints.

Lack of bonding in the face areas causes arcs and sparks when a load-
ing-machine boem contacts an all-steel car during the loading operation.
These imperfect return circuits, and the improper grounding of electrical
equipment, are a constant source of arcs and sparks and. constitute a
potential gas and dust ignition hazard.



Cable-reel locomotives, with open-type resistance and open-type
controllers, are operated in face areas on unbonded track. The locomotives
receive power from a single-conductor trailing cable, consequently all
return circuits are through unbonded track in face areas.

Temporary splices in cables are made inside the mine by machine
operators. Ring-type splicers are used and the joints are insulated with
friction tape. It was observed that cables contain numerous temporary
splices. The cable on the cable-reel locomotive used in No. 1 section at
the time of the explosion, contained 14 temporary splices in 200 feet of cable.

All underground equipment is inspected by the section mechanics
during the shift but thorough inspection is not possible while the machines
are in operation; consequently complete inspections are not made. Repair
work is usually of a temporary nature. -

Explosives and Blasting Practices

Shots are fired at any time during the shift by shot-firers. Men em-
ployed as shot-firers are not certified by the State, or any other agency,
and they are not provided with flame safety lamps, nor required to test for

gas before and after f1r1ng each shot ’

Permissible, Liberty No. 9 explosives are used fdr blasting. The
cartridges are 1-1y'4- by 8-inch size and weigh about 4.1 ounces each.

The coal is blasted by firing four holes 2-1/2 inches in diameter
and about 8-1/2 feet deep. - Three holes are placed 10 inches from the roof
and 6 feet apart the miadle one pellg Ll uic coust UL WIE LT =Luil Wide cwcl.
A fcurth hole is placed 2-1/2 feet to the right of, and 3 feet below, the center
hole. The fourth hole is used as the break shot. The holes are drilled by
the driller after the working places have been cut. An average of three
cartridges (12.3 0z.) of explosives are used per hole. Rock dust, in prepared

paper cartridges, is used for stemming.

The charges are fired by No. 6 electric detonators having 9-foot leg
wires, which are kept shunted until ready to fire. Duplex cables are used
by the shot-firer to fire the shots.

" Shots are fired by inserting the ends of the blasting cable through
holes drilled in the top of the electric-cap-lamp battery cases.

Explosives are said to be taken into the mine by the supply crew, on
the midnight shift, in a wooden car hauled by a locomotive. It was stated
that eighteen 50-pound boxes of explosives are distributed to the six metal
storage boxes on the sections. Each box has:a capacity of about 200 pounds.
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The storage boxes are provided with locks and are kept in r‘rosscuts about
200 feet from the working faces.

The detonators are reported to be taken into'the mine in the same car
with the oil, after the explosives have been delivered. About 400 detonators .
are taken into the mine, in the original containers, and distributed among the
6 wooden sterage boxes on thé sections. The storage boxes are prcvided with
locks. It was stated that the detonator boxes were stored around the corner
of the crosscut from the explosives. . :

The mine foreman and assistant mine foreman’ on each shift are pro-
vided with foremen’s licenses to issue explosives. The face-bosses on each
machine section have the keys to the boxes and are supposed to issue the
explosives to the shot-firers. The three foremen and the sunply man have .
master keys to all explosives boxes underground - . '

Dralnage

The mine is comparatively damp, e*«:ept in the Worklng areas of 1-1/2
rlght Small pools of water were observed a.long the main haulage roads and
in the face areas of 3 left and the main-entry pillar section. Considerable
- water accumulates in the main-entry p111ar section and in 3 left area but this is
. not a problem during the normal operation of the mine.

The most serious water problem is encountered at the face of 1-1/2
right entry when the main roof was broken during pillar extraction., The
broken strata in this section permits water to drain from the Sewickley coal
bed, which is'being worked directly above this area, Water from a large area
in the Sewickley coal bed drains into 1- 1/ 2 rlo'ht at this ooemng

A 1.000-z.p.m., centrifugal pumo is mstaued near the face of 1-1/2
right to pump the water to a ditch along the 1-1/2 rlgh’c entry. The water.
is then conducted by ditches to a sump just outby 1-1/2 right intersection.
Water from this sump- 1.; pumped to the surface throngh a ‘borehole.

The water from the 3 ieft area and the main- entry plllar section 1o
also pumped to the surface through a borehole

The pumps are not operated contmuously, since a considerable area is
covered by the sumps and a large, shallow body of water may be 1mpound°d
before the water overflows into actlve Workmg areas.

An inspection of the return airway from the return shaft to the 1- 1/ 2
right entry revealed the presence of humerous pools of water impounded by
roof falls in the airways. This water, however, does not ‘materially obstruct
the passage of air through the airways. . When the water rises to a prede-
termined level, it will drain to the aump near 1-1,/2 right. - ‘
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Water is also impourided by dams near the face of 1-1/2 right but will
not enter the active, sectlons of the area unless the pump is stopped for
several days.

Small pools of water were obgerved along the 1-1/2 right haulage
road and the right paraliels of the same entry. Accumulations of water are
present at the face of the inactive No. 4 section because of an overflow from
the 1-1/2 right sump while the pump was temporarily stopped due to the
explosion. - :

Coal Dust and Rock Dust

Considerable coal dust is ‘““made’’ during the operaticns of cutting,
drilling, blasting, and lcading. Much of the fine coal dust producecd by mining
operations is nicked up by the ventilating current and deposited on the ribs,
timbers, and ledges. Water is not used to allay the coal dust but, since the
explosion, water lines have been installed to each working face in the 1-1/2
right area. Sections of rubber hose are provided to wet down the dust during
mining and blasting operations and tc wet down the coal during loading.

Coal dust in suspensicn increases the possibility of explosions to a great
‘extent and materially decreases visibility; moreover, the prolonged breathing
of dust-laden air impairs the e iciency of workmen and may be a distinct
hazard to health. : :

Quantities of dust and coal are zllowed to accumulate along the ribs
of the working nlaces. This condition should be-corrected because it
decreases the available clearance and requires larger quantities of rock
dust to be applied to render the coal cdust inert.

. The rock-dusting practices in this mine have not been thorough enough
to afford any protection against the propagation cf a coal-dust explosion.
A low-vressure rock-dusting machine, for use interchangeably between this
w“\.;. Lbiw @il caidadlly vl \A.».JC\; o VV;J - ,v;- \.;M.ut, wid ;;mvn;@ov b A wan oeew e e
week ends. The haulage roads, therefore, appear to have been fairly well
rock-dusted but no effort nas apparently oeen mace to introduce rock dust
into trackless entries and return airways, of which there are rnany.

There is evidence that sporadic rock-du_sting was done by hand in some
working places but this was not done with sufficient frequency and dust was
not applied in sufficient quantity to-be effective.

Accordmg to records of the West Virginia Department of Mines, there
were 2.7 pounds of rock dust distributed in this mine last year for each ton
of cocal produced. This is in excess of the average amount applied throughout
the State of West Virginia. A study of the analyses of the dust samples
colliected during the investigation indicates that, with the excerption of the
haulage roads, 1nsuﬁ1c1e*1t rock dust has been applled to protect this mine
froem the propagation of an explesion,

oot
o
i
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The Bureau of Mines has determined, by experiment and test at its
experimental mine, that the dust on ribs, rooi, floor, arnd timbers must contain
‘at least 65 percent incombustible matter to afford protection against the
propagation of an explosion; moreover, the incombustible content of the dust
should be increased 1 percent for every 0.1 percent of methane present in

» the air current.

A total of b4 samples of roof, rib, and floor dust were collected in
connection with this investigation. The locations at which these samples were
collected are shown on the map in appendix ‘‘A’’. The samples were analyzed
at the ccal laboratory of the Bureau of Mines, Pittsburgh, Pa.and the resuilts
of the analyses are shown in table 2. :

The amount of rock dust necessary to render the coal dust inert, and
incapable of prcpagating an explosion, depends upon the amount of dust and
incombustible matter originally present; the fineness of the dust; the deposition
of dust on ribs, roof, floor, timbers, and ledges; the practices likely to
produce coal dust; and the amount of dust formed or deposited from day today.

The results of the analrces of 10 dust comyples collected in the “bcv
heading’’ entries, inby No. 3 left section, indicate the incombustible content
cf the rib and roof samples varied from 13.0 to 81.7 percent, with an average
of 24.G percent. Those collected from the floor, at the same locations,
indicate the incombustible content to range from 13.1 to 54.0 percent, with
an average of 24.2 percent.

Four dust samples were collected in the 3 left section, anprommately
800 feet inby the ‘“box heading’’. The incombustible content of the roof and
rib samples taken on the haulage road was 84.5 percent and that of the floor
samples was 42.5 percent. Analyses of corresponding samples collected
in the air course, parallel to the haulageway, indicate the incombustible
Arikont ~f s i ~nd ranf Anst to be 12.4 percent and the floor dust to be 18.2

percent.

Additional dust samples collected in the 3 left section, approximately
1,000 feet inby the ‘‘box heading,’’ indicate the haulage-road rib and roof
dust contains 13.8 percent incombustible; and the floor dust to contain 14.3
percent incombustible. Roof-and-rib, and floor -dust samples ccllected ap-
proximately 200 feet inby, indicate the incombustible content to be 57.4
percent and 34.4 percent, respectively.

Roof-and-rib, and floor-dust samples-collected on the main haulageway,

450 feet inby 1-1/2 right, indicate additional rock-dusting is required, as
the incombustible content was but 46.1 percent and 45.5 percent, respectively.
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- Analyses of 12 dust samples collected in the 2 left area, indicate that

at only one location, on the haulage road approximately 100 feet inby 4 left
‘return parallel, was the incombustible content in excess of the recommended 65
percent. At this location, the incombustible content of the rib and roof dust
was 68.5 percent and that of the floor dust was 34.0 percent. The incom-
bustible content of the samples of rib-and roof dust in the 2 left area ranged
from 16.5 to 58.2 percent with an average of 34.3 percent. The floor-dust
samples ranged irom 16.1 to 26.7 percent incombustible, with an average

of 19.8 percent.

The analyses of roof-and-rib and floor-dust samples, collected on the
1-1/2 right haulage road, approximately 700 feet inby the main haulageway,
indicate the incombustible centent to be 45.4.and 37.5 percent respectively.
Rib-and-roof dust samples, collected in the parallel air course at the same
location, ranged from 24.3 percent to 25.5 percent. No floor-dust samples
were collected in the parallel air courses, due to accumulatlons of water on
the ﬂoor :

Dust samples were collected in the right return air courses, parallel
to the main haulage road, at locations near the return airshaft. Analyses
of these samples indicate the incombustible content of the rib and roof dust
ranges from 13.5 to 22.0 percent, with an average of 18.3 percent. The floor
dust ranges from 17.0 to 21.1 percent incombustible, with an average of 19.1
percent, -

Analyses of dust samples collected in the right intake air courses
parallel to the main haulage road, approximately 600 feet inby the return air-
shaft, indicate the incombustible content of the rib and roof dust of these
entries ranges from 18.8 to 24.3 percent, and the average to be 21.6 percent.
The floor-dust samples, at the same locatinns. range from 15.8 to 24.8 rer-
cent incombustible, with an average or zU.s percent.

Samples of dust collected in the left return air courses parallel to the
haulage, approximately 800 feet inby the return air shaft, when analyzed,
indicated that the incombustible content of the rib-and-roof dust varies from
20.7 to 25.5 percent, and that of the floor dust to range from 15.5 to 23.0
percent. The average incombustible content was 23.1 and 19.3 percent
respectively.

Analyses of dust samples, collected in the intake air courses to the
left of the haulage road and at a location approximately 700 feet inby the
return airshaft, indicate the incombustible content of the roof-and-rib dust
to average 24.9 percent and that of the floor dust to average 23.5 percent.

A sample of the rib-and-roof dust collected on the haulage road at this
location was found to contain 55.5 percent incombustible and that collected
of the floor dust contained 75.7 percent incombustible matter.
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Rock-dusting, to be effective, must be done thoroughly and must be
well-maintained. All underground openings, of every description, should
be thcroughly rock-dusted. Beicre rock-dusting is done, all combustible
matter, such as machine cuttings, and loose coal accumulated along the ribs
in working places and spilled along the haulage road, should be loaded out.
~ Preferably, all passageways and openings should be washed down prior to

the application of rock dust. Active workings should be rock-dusted first.
The rock dust should be applied from the faces outby and the rock-dusting
advanced as the faces progress. The surfaces of all crosscuts, entries,
pillar workings, and air courses should be kept rock-dusted to within at
least 40 feet of the face. Air courses and trackless entries should be rock-
dusted by means of tubing extending from a high- pressure, rocx dusting
machine to the trackless entries, through doors or ‘‘capped’’ pipes leading
through the stoppings. These openings should be kept tightly closed when
not in use.

To establish and maintain the required incombustible content of the
coal dust, it is necessary to collect samples of the dust at frequent intervals
throughout the entire mine. The incombustible content of these samples can
be readily determined by means cf a volumeter.

Since the explosion, the management has placed an order for a high-
pressure rock-dusting machine and two semi-portable rock-dusting machines
for use at this mine. One of the semi-portable machines was delivered
previocus to the completion of the report.
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TABLE 2. -

mnalyses of dust samples collected in No.

3 mine

Christopher Coal Company

Osage, Monongalia County, West Virginia

May 22, 1949

i

Percent
_ Com- Incom- '
Kind bus - bustible; |- Through
Can - of tible, Moisture 20~
No. . __Location in 1iine sample V.M.+F.C}] 4+ ash mesh Remarks
M-339 [Eox heading haulag: ' 1 200 ft.|Rib & roof] 38.3 61.7 73.3 |Rock-dusted
_|.1nby 3-left haulae -
1.-482 -do. - Floor 46.0 54.0 77.3 do.
K-566 |Box headjng No. 1 't. dircoursgiib & roof| 85.5 14.5 34.5
1,200 ft. inby 3 .eft haulage ‘
K-124 do. Floor 81.8 18.2 46.8
K-551 |Box heading No. 2 :ignt air Rib & roof| 64.7 15.3 41.9
courae 1,400 ft. nby 3
- lef't haulage '
K-861 do. Mloor 86.9 13.1 38.4
E-826 |Box heading No. 2 :eft air Rib & roof] 86.4 13.6 70.2
course 1,150 ft. n 3 left
haulage :
B-643 Floor . 80.7 19.3 52.3
K-849 |Box headln No. Left air Rib & roof] 80.4 19.6 72.8
- cource 1, %bO ft nby 3 leit
haulage
B-683 do. Flocr 83.6 18.4 53.1
M-794 |3 left - right air course Rib & roof| 87.6 12.4 00.7
660 £t. inby box ieading
M-870 do. tloor 81.8 18.2 52.6
L-440 |3 left haulege - 5.0 feet Rib & roof| 15.5 84.5 89.6 |Rock-dusted
inby box heading
M-725 do. lloor 57.5 42.5 43.5 |Rock-dusted
B-723 |1,000 ft. inby box heading Rib & roof} 86.2 13.8 58.7
-716 do. 1 oo 85.7 14,3 7.9
M-492 |First crosscut betiieen 1 and |Rib & roof| 2.6 97.4 - 98.9 |Rock-dusted
2 sections, 3 lef:, 1,200 ft. ’
inby box heading ‘
M-123 do. Floor 65.6 34.4 66.5 |Rock-dusted
L-19 |Diagonal to No. 1 ight return :
Parallel, near re.urn airshaft|Rib & roofl 78.0 22.0 72.8
J013 ' - 40 =




TABLE 2.

- ;nalyses of dust samples collected in'No

3 mine

Christopher GCoal Company .

Osape Mononpalwa County, West Vlrgnnia

May 22, 1942 (Cont'd)
Percent
Com- Incom-
Kind ~ bus- bustible, Through
Can _ : ‘ of tible, Moisture 20~ C
No. ‘Location in niie sample V.M.4+F.C. +_ash mesh Remarks
1-271| Diagonal to No. 1 ri;ht return | Floor 83.0 17.0 .31.9
Parallel near retwn airshaft :
J-606|Diagonal to 3 right 1 eturn Rib & roof 86.5 13.5 '65.8
Parallel, near retwn airshaft '
J-933 do. Floor 78.9 21.1 38.7
J-846|No. 2 right parallel intake Rib & roof 81.2 18.8 34.2
entry 650 ft. inby 1eturn air-
shaf't
L-512 do. Floor 84.4 15.6 45.0
L-288|{No. 1 right parallel intake, Rib & roof 75.17 24.3 '39.1
entry 550 ft. inby 1ecturn
airshaft '
-962 do. Floor: 75.2 24.8 25.0
-873 No 3 lef't parallel  ntake entryRib & roof 76.0 24.0 65.1
750 ft. inby return airshaft :
-989 do. ["loor 7.4 22.6 54.9
-807{1,000 ft. inby returr airshaft |Rib & roof 44.5 09.5 76.7 |[Rock-dusted
main haulageway A
-95 0. : Floor : 24.3 75.7 69.9 {Rock-dusted
-45 |No. 4 left parallel :ntake Rib & roof 74.6 25.4 72.5
entry 700 ft. 1nby rkturn :
airshaft , .
B-875 do. Floor 5.7 24.3 46.5
M-74 |No. 2 left parallel 1eturn en- ;
try 800 ft.inby retirn airshafjRib & roof - 74.5 29.5 76.2
J-743 do. Floor L0 23.0 50.0
L-421 [No. 3 left parallel 1eturn en- |Rib & roof 79.3 20.7 71.1
tfg 800 ft. inby return air-
K-829 do. Floor 84.5 15.5 48.9
M-193 {1-1/2 rt. haulageway 700 ft. |Floor 62.5 37.5 83.2|Rock-dusted
inby main haulagewa;
9013 - 24 -



TABLE 2.

3 mine

Christopher Coal Company

~ Anslyses cof dust samples collected in No.

Osage. Monongalia County, West Virginia
May 22, 1942 (Cont'd)
~ Percent -
Com-~ Incom- _
Kind bustible,| bustible,| Through
Can of V.M.+F.C.| Moisture 20-

No. Location in mine ‘gample + ash mesh Remarks
M-401 é’ rt, haulageway 700 ft Rib & roof'| 54.6 45.4 85 1 [Rock-dusted
v main haulageway ' ,

M-371 {1~ 1 2 r1$88 No, l.right air |[Rib & roof 75.7 24.3 70.7
course lnby main S
haulageway ,
M-117(1-1/2 rt, No, 2 right_air cov’seRlb & roof | 74.5 25.5 82.6
700 rfeet in main aulageway '
G-21 M%J?/gaula %way, 450 feet inb - |Rib & roof | 53.9 46.1 75.3 - |Rock-dusted
- rig : S}
1.-278 do. Floor 54.5 45.5 89.3 = |Rock-dusted
B-994 |[No. 2 left, 3 sectlon. No. 2 Rib & roof 80.83 19.7 735
entry 200 ; 1nby 4’1eft re- : '
turn”paral el _ _ o
G-38 Floor 83.0 17.0 43.0
K-801 NQ %elt 4 sectlonﬁNo 2 en ry|Rib & roof | 83.5 16.5 75.9
- 000 fT. inby 4 left return —
| parallel . . )
G-923 1| do." : Floor . 83.9 16.1 51.2
K-850 |No. 2 left, 1 section, No, 1 Rib & roof 81.5 18.5 76.2
entry 100’ feet inby 4 1eft _
return parallel : ~
K-857 do. Floor 80.4 19.6 47.5
7-519 [No. 2 left haulageway to 3 Rib & roof!| 31.5 68.5 . -
cection 100_fee 1n%j 4 left © 09 8 82.7  |Rock-dusted
return parallel
238 b, 5,101 8% roor| I8 | BE | B ook
~46 0. e eya i 00 . . .2 ock—-duste
séction goh%ula%ng y4 e%t : ~?
return parallel _
L-270 do. Mloor 81.5 18.5 53.2 |Rock-dusted
G-78 No. 2 left, 2 section, 1 entrs; |Rib & roof 49.3 50.7 84.5
150 {E 11n r 4 Jeft return
P T loor 73.3 26.7 46.1
013
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FIRST AID AND MINE RESCUE

© It is reported that about 50 percent of the employees have had first-
aid training but.no general training or retraining has been done since 1939.
Ninety percent of the underground officials were trained in mine rescue in
1940 but have not had any-additional training. Twelve men trained in mine
rescue are retrained semi-monthly. Two of these men were from the No. 3
mine and.were killed in the explosion. The company maintains a mine rescue
station equipped with six oxygen breathing apparatus, six All-Service gas
masks, oxygen pump, inhalator, and carbon-monoxide detector, which are kept
in: good-eondition. This station is located at the Robinson Run mine about 3
miles from No. 3 mine,

The State of West Virginia also maintains a mine rescue station at the
Robinson Run mine and a trained team, composed of six men from the °
Christopher mmes.i The State also maintains a mine rescue station and
team at Maiden 1 mlne, four miles from No. '3 mine. Other nearby State-
trained teams and mine rescue stations are at Jamison No. 8 mine, Farmington,
W, Va., 19 m11es from Osage, and at Monongah W Va 24 m11es from Osage,
W Va A NS L . . Lo .

“A176f the dbove téams’ alded in the recovery operations in connectlon
_.Wlth the No. 3 mlne explosmn. L . o

P There is no surface f1rst-aid receiving room at the No. 3 mme. Two
first-aid stations are provided underground, one being located in each
sectlon Stretchers, blankets, bandages, Sphnts and a first-aid kit are.
kept at each station. In addition, stretchers, blankets, flrst-ald kits, and
supplies are kept on the surface in the lamp house and in the supermtendent S
ofﬁce. - E ; .

haesp PLa N bear e
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. A saiety dlrector is employed to superv1se the saiety program at this
and four other mines of the: company. In addition, a safety inspector is

amnlAred tacAatrata hwc 1211 +3me +~ Flie NTA 2 wiine Mhacs man malra satan

inspections, air measurements and analysis, and conduct mstructlon courses
inflrst—ald and mine Fescue traming L i VR

: Durlng the catendar year 1941, the No 3 mine worked 274 days, em-
ploymg an average. of ‘427 men, and" produced 1,289,698 tons of coal. During
this period there were two. fatalities and seventy nonfataL aceidents. The-
accident frequency rate was 87. 91, as compared to a frequency rate of 83.32
for the. company. for. thls perlod

A comparison of the tons of coal produced per’ fatal acc1dent at this
mine, in-Monongalia County, and the State of West Virginia follows:
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Fatal |Tons of coal| Tens per

Accidents| DProduced | Fatality

Christocpher No. 3 mine.. 2 1,289,548 044,349
Monongalia County, ,

W. Va. tiiviiiineiinnnnnns . 15 9,731,347 | 648,758

oState of West Virginia ..., 290 140,044,744 | 485,016

Safety meetings, in which employees and management participate, are
not conducted but regular meetings of the foremen and members of the safety
department are held at each mine. Bulletin and poster becards are maintained
and printed safety rules are conspicuously posted in the lamp house. The
officials and men apparently are interested in the promotion of safety and
safe working conditions.

SUPERVISICN AND DISCIPLINE

The supervisory personnel consists of a superintendent, a mine foreman,
two general assistant rhine foremen, one on each of the second and third
shifts, six assistant mine foremien, and 18 iacebosses. Tae mine foreman
and general assistants are in charge of the entire underground personnel on
their respective shifts. Each working area, composed of three mechanical -
sections, is under the direction of an assistant mine foreman on each shift.
Each individual section, comprising a comnlpte mechanical unit, is under the
direction of a faceboss durmg each shift,

A faceboss has a crew of 14 men under his direction and the activities
of these men are usually confined to four working places. With this
organization, each working place should receive at least cne visit from the
faceboss every hour and at least one visit by the assistant foreman sometime
during the shift. The facebosses have no other duties except the direction of
the 14-man face crew. All auxiliary men employed in the a2rea are supervised
MY WIS disSlolcliil LILLLE LU SLiladid il Clal e UL WIS WUOLLLIE G cov -2 e vv o vt vaam s

It is reported that the intent of this official organization was to secure
close face supervision. The management stated that a facepboss should have
had sufficient time to visit each working place every 15 minutes during the
shift.

The working places in each section are concentrated in a small area
and only a few minutes would be required to cover the territcry supervised
by each faceboss.

It is believed that adequate supervision is provided tut there is a
probability that peI‘lOdlC checks and observations of the fazs zurpsrvisors were
lacking.
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Each faceboss, as well as the other supervisors, are gquipped with
flame safety lamps for gas-detection purposes and are requlred to record
the results of their mSpectlons ina record boo}' kept in the foreman’s station

on the section.

Fire-bosses are not employed but each a581stant foreman is requlred
to examine the sections under his direction sometime near the end of each
shift and report his findings to the succeeding foreman

- Eleven of the eighteen facebosses employ_ed did not posse’ss State
certificates of qualification. The three facebosses employed in the explosion
area on-the shift in which the explosion occurred were not certified; however,
the assistant foreman possessed a West Virginia foreman’s certlflcate It '
was explained by the management that these men were deemed competent
and that they were placed on this particular shift because additional visits
from other supervisors are more frequent during the day shift.

FIRE FIGHTING

- There are nofire-fighting facilities prov1ded underground except ‘
that several sacks of rock dust are usually kept in crosscuts where explosives
are stored in each section. Fire extinguishers have not.been provided for B
locomotives or other portable electric equipment or.at permanent electrical |
" installations underground. - The installation of plpehnes in face regions for
dust-control purposes, now in progress, will greatly. increase the fire pro-
tection in face regions. It is pointed out, however, that water is not suitable
for electrical fires because of its electrical-conductivity characteristics.
Carbon-dioxide fire extlngulshers are con51dered to be the most sultable for
flghtlng electrlcal flres Lo : Sl

u‘( . o ;.A.‘.{ i'.-,'~~

PREVIOUS EXPLOSIONS IN THIS OR NEARBY MINES

There is no record of any explosion ever having occurred in this rmine
and no major disasters have occurred in the immediate vicinity. There have,
however, been a number\of major mine disasters in the same coal bed in the
Fairmont field, in Whlch thls mine is located. Following is a list of these
disasters: . e .

. No. llves
Date Mine  |[Location of mine lost
December 6, 1907 | Monongah vonongah, W. Va. 361

October 19, 1916 | Jamison No. 7| Barrackville, W.Va] 10
March 17, 1925 Barrackville Barrackville, W.Vaj 33
January 14, 1926 Jamison No. 8 Farmington, W. Va. 19

April 30, 1927 | Federal No. 3 Everettville, W. Val 97
June 20, 1928 National National, W. Va. 10
March 26, 1630 Yukon Arnettsville, W. Vajy 12
May 11, 1635 Barrackville Barrackville, W. Val. 8
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PR OPERTY DAMAGE

The property damage as a result of thlS explosion was not extensive,
With the exception of more or less slight damage to two cable-reel loco-
motives and seyeral mine cars, the mme equlpment was not greatly dis- :
turbed. A o :

Dafnage to the ventilation facilities consisted of the destruction of one
overcast, several concrete-block stoppings, four doors, numerous wood-and-
canvas stopplngs and a conCrete olock regulator '

Most of the crossbar tlmbers throughout the afrected area Were blown
out Ry the explosmn but the resultmg roof falls were not extenswe Trolley
and along the haulage road in 1-1 1/2 right entry but the haulage tracks were
not. disturbed. ; The explosion resulted in 10 days lost-time in the- operation
of the mine; consequently the production.of about 50,000 tons. of coal was lost.
More serious than this was the loss of 56 skllled mine workers, whose
production is greatly needed in the war effort. ‘The loss of these workers
represents an estimated annual'loss in production of about 213,000 tons of
coal : L

»_r » 4‘." '.‘ o . R -
s " 7,«,:-/ e ’- h\f.»! w o :

MINE CONDITIONS PRIOR TO EXPLOSION

. The weather was cloudy:on the day of, the explosmn and there was a
heavy rain storm shortly after ‘the explosmn. A recording barometer,
- located on top of the Watson ‘Building in Fairmont, W. Va., about 25 miles

- : away, indicated that there was & gradual drop in atmOSpherlc pressure from

© 29.25 inches of mercury at noon, Monday, May 11, to 29.05 inches of
.. mercury:at noon Tuesday, May 12; 1942.>.There was a ,05-inch drop from
noon on May 12 to 2:00 p.m. It is doubﬁul that this gradual drop of .25 of
an inch of mercury pressure, Spread over a perlod of 26 hours, had any

R L Tk REVC P DI | s,
o ol e vb&“b&.\f -4.4..!.\..\..\. Vad WD LA A LVl il O \.ul.vu.LVu bw».. POSY AW JUORDETCIRVEDN ;.L.ug

The mine was Operatmg normally on the day of the explosmn. .The
dlstrlct mine inspector of the West Virginia Department of Mines had in-
spected the area of the mme in which the explosmn occurred on the previous
day and on wic uay of the explosion he mspected the 3 left area. According
to the statements of this inspector, no gas was discovered in the mine during

~---this inspection and no.abnormal ventilating conditions were.observed. This

_observation was confirmed by company off1c1als who accompamed the State
i 1nspector on these mspectlon trlps :

S s b
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STCRY OF THE EXPLOSICN AND RECOVERY OPERATIONS

- A man-trip, censisting of the afternoon shift of about 107 men, was
due to leave the surface at 2:00 p.m. but this trip was delayed about 20
minutes because a car was off the track on an outbound coal-trip. The man-
trip could not enter the mine until the coal-trip arrived at the mine portal
because of the single-track hauvlage road. The man-trip entered the mine
at about 2:20 p.m and had traveled about 3,000 feet when the explosion cccurred.
The air was immediately filled with dust and the men on the trip felt the
concussion of the blast. 'Realizing that an explosion nad occurred, the men
immediately dismounted from the cars and started for the outside.

The mine power failed (because of the explosion) at about 2:25 p.m.
The superintendent sent a man to the substation on the surface to investigate
the trouble. The man reported back by telephone that the circuit breakers
were out and that there was an unusual odor and smoke coming out of the
power borehole. The fan, located near the substation, was not running
because the driving belts were off the pulleys. The superintendent tried to
“call the 1-1/2 right section by telephone but was unable to do so. Shortly
thereafter, the dispatcher, located on the main heading about 1,000 feet inby
from the junction of 1-1/2 right and the main, called the superintendent and
told him that an explosion had occurred in 1- 1/ 2 right and that smoke was
drifting up the main heading. -

‘ -~ The dispatcher ordered the main line motorman and brakeman, who
were nearby, to proceed inby to the 3 left foreman’s station and wait for

‘him. He also ordered the ‘‘flat-road’’ motorman and brakeman to do likewise.
It later developed that these two men disregarded these orders and attempted
to make their way toward the outside through the smoke on the main haulage
road. These men were kllled by afterdamp before they reached the entrance
to 1- 1/ 2 right.

The dispatcher traveled through the ‘‘45°’, the first set of entries to
1€ left, o7 »2oched the 3 left section, where he was instrumental in
- gathering the men and sending them to the 3 left foreman’s station. The
dispatcher then returned to the main entry haulage road and made his way
down the main haulage road to the 3 left foreman’s station, where he joined
the assistant mine foreman of the 3 1eft section,

The assistant mine foreman and the mechanic of the 3 left section were
in the foreman’s station, near the mouth of 3 left at the time of the explosion.
Upon feeling the concussion of the blast, the assistant foreman walked out on
the main haulage road, where the odors from the explosion were noticeable.
He then called the mine superintendent, advising him that ‘‘something terrible

had happened’’ and not to put the power on or start the fan until he received
further advice. The assistant foreman then traveled up the main haulage
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road toward 1-1/2 right, a distance of about 1,800 feet, where he encountered
smoke. Here he met the motorman and brakeman from the main haulage
locomotive., These men told him that something had happened in 1-1/2 right
and that they had come from the 45 left heading turnout, located about 1,000
feet inby the 1-1/2 right turn-out. Together they proceeded toa 12- mch
borehole that had been recently drilled for the purpose of discharging mine
water to the surface. This borehole is located along the main haulage road
in a crosscut at the bottom of the main entry, a shert distance from the
assistant foreman’s station. <

Upon reachinz the borehole, these men met 54 other men from the 3
left area who had already started to erect a barricade in the vicinity of the
borehole. The assistant foreman then proceeded to the telephone and called
the superintendent, advising him that all of the men from his section and the
main haulage motorman and brakeman were with him but they could not
escape through the main haulage entry because of smoke and fumes. It was
agreed that the assistant foreman would lead the men out by way of the main
return on the left side of the mine and that the power would not be put on in
the mine or the fan would not be started until the men reached the midway
sidetrack, outby from 1-1/2 right. It was agreed that the assistant foreman
would call the superintendent by telephone when the party reached this point.

The assistant foreman returned to the borehole where the 54 men had
started to erect a barricade. The crosscut, where the barricade was being
erected, was between two intake entries and the borehole was located in a
16- by 8-foot offset, cut into the right rib of the crosscut. The crosscut
was 7 feet high, 14 feet wide, and 10 feet long. It was thc intcntion to
harrirade this crosscut at both ends. The men had gathered crossbars,
cinder blocks, brattice cloth, posts, nails, saws, aud Lewiincis, and had placed
11 crossbars across the mouth of the crosscut. They had also placed a row of
concrete-cinder blocks in the space between a leg supporting a crossbar
timber and the rib. The barricade was partially completed when the men
were informed by the assistant foreman that they would attempt to escape
by way of the 3 leit return. The assistant foreman instructed the men to
take nails, brattice cloth, axes, picks, first-aid kit, and saw with them.

They traveled up 3 left haulage road to the 45 left haulage road, down the
45" to the overcast on the left side main return. They entered the main
return through a trap door in the overcast. After proceeding some distance
it was noticed that the air had started to circulate and the men were over-
taken by smoke and fumes.

- The men reached the main haulage road and intake air outby the midway
sidetrack near the upcast shaft without anyone having been overcpome. The
assistant foreman directed the men to proceed to the surface through the
main haulage entry. He then went to the telephone at the midway sidetrack
and called the outside, reporting to Mr. Frank Christopher, President of
the company, that he and 56 men had arrived safely.



- Orders were issued to start the fan after it was thought that suﬁ1c1ent
time had elapsed for the men to reach fresh air., It was imperative that the
fan.be started as soon as pos51b1e in order to get air into 1-1/2 right in the
hope that some of the workmen in this sectlon might still be alive.

State Mine InSpector Alex Bryce, Company Safety Director C. P. Pride,
Superintendent E. H, O’Neil, and Mine Foreman Howard Feathers, entered
the mine and met the men from the man-trip on their way out. They directed
them to continue to the outside and then proceeded to the midway sidetrack,
where they met the men who had escaped from the 3 left section on their
way out. The party then proceeded to the junction of 1-1/2 right, where they
cut the power lines so that transportation could be established. Here the
party met the dispatcher who had helped gather the men in the 3 left section
after the explosion, and after traveling part way out with them had made his
way to the intake entries outby from 1- 1/ 2 right by breakmg a hole in a
concrete-block stoppmg

- State mine inspectors P. J. McGraW and M. G. Dobbie, in company with
James Croclkett, an inspéctor for the Cochran Coal Company, and A. K, Bloom,
Federal coal mine inspector, arrived at the 1-1/2 right junction about 6:20 p.m.

Three oxygen-breathing apparatus crews followed this group into the
mine. Upon arriving at the 1-1/2 right junction, Mr. McGraw and Mr. Bloom
- conferred with Mr. Feathers, mine foreman, concerning the damage to the
stoppings and the probable course of the air currents in 1-1/2 right., It was
then decided to explore the 1-1/2 right entry as far as possible, and this was
done by State Mine Inspectors McGraw and Dobbie, Mr. Crocket, and Federal
Inspector Bloom. This exploration revealed that the overcast across 1-1/2
right had been demolished and that the air current was short-circuiting at
this point. Canvas stoppings were then erected on both sides of 1-1/2 right
“entry from the intersection to the overcast. While these stoppings were being
constructed. the exvloration vartv oroceeded inbv on the main entry to de-
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directed the removal to the surface of the three bodies premously loceted on
the main entry. These were the bodies of a pumper and a. haulage crew.

When the temporary stoppings had been erected to the overcast, the
exploration party traveled to the entrance to No. 1 section and, when no fires
were found, directed that temporary stoppings be erected to the entrance to
No. 1 section. ,

An arnaratus crew was sent into the No. 1 section to look for bodies
and for fire. This crew returned about 3:45 p.m. and reported that no fires
were observed and that the atmosphere would sustain the flame of aflame
safety lamp :

' The exploration party then proceeded tc examine the No. 1 section.
During this examination the exploration party was joined by J. W. Pero
and R. W. Stahl, of the Bureau of Mines. A search of the No. 1 section



revealed the presence of 11 bodies. By this time, canvas stoppings had
been erected to the No. 1 section. Mz, McGraw, Mr. J. W. Pero,.and Mr.
.James Crockett then explored the 1-1/2 right haulage road to the‘entrance -
to No. 2 section. When no fire was discovered and only: small concentrations .
- of carbon monoxide were found to be present, they proceeded to explore the
No. 2 section. This examination revcaled the absence of fire but carbon -
-monoxide was present in'dangerous quantities near the face of the No. 2 sec-
tion. When the party returned to the No..1 section, they reported finding .
15 bodies in No. 2 section, 2 bodies in the wireman’s station near No. 2 sec-
tion, and one body near the entl ance to the No. 2 s’ectlon ‘

The fresh air base was moved inby No. 1 se'ctlon:and an apparatus
crew was sent to explore the main haulage road. as far‘a's No.. 3 section

Following this exploratlon, another apparatus crew was sent to explore
1- -1/2 right to a point inby the No. 4 section. .They reported extremely bad .
air, no fires, and no bodies. Mzr. McGraw:and Mr. Pero-then made a short -
trip into No. 3 secticn and, when they encauntered carbon monoxide, decided
to send an apparatus crew-to the face'of No. 3 section. About this time the
recovery party was joined by Messrs. H. H. Kazee and J. R. Dukes of the
Bureau of Mines. The apparatus crew explcred the No. 3 haulage road to the
face and returned. They reported the discovery of seven bodies just inby the
left parallel of 1-1/2 right in a crosscut off No. 3 section haulage road.

In the meantime, temporary stoppings had been erected to the entrance
to No. 3 section. It was decided to ekplore the face area of the No. 3 section.
Messrs. McGraw and Pero proceeded short distances and made tests for
carbon monoxide and meathane; the brattice crew followed closely and erected
canvas steppings. The party had proceeded only a short distance when they
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of T\fmes and State I_nspectors at Large, P. F. McLinden, L S. McGee and
Tneras *“Y‘ Alex Rrvee, The partv proceeded slowly, advancing the canvas
stopplncrs contlnuousljy, until the loading machine was reached. Three bodies
were found near the loading machine and one underneath a cable-reel loco-
motlve just outby the loadm@ machme

rFurther observatlon revealed large concentrations of carbon monoxide
‘and the party suspended operations until better ventilation could be es-
tablished. By this time it was believed that all men in.the section were dead
and rapid exploration was not necessary.

. About 1 hour previous to this; a crew started sending bodies to the
surface. ‘When an hcur’s wait indicated that stfficient air for recovery was
not possible ‘with the temporary stoppings, the party retired to the No. 1
section, It was then decided tc reinforce all stoppings with wood and ventilate
the No. 3 section. About 7:00 a.m., May 13, the party was joined by Messrs.
Joseph Bierer and Robert MclIntyre, of the State department of mines, and
Messrs., William Stinnette and A. J. Barry of the Bureau of Mines.
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- During the succeeding.-days, bodies were removed and normal ventila-
tion established:as rapidly as possible.” Numerous roof falls, at intersections
of working-places and at faces of pillar workings, hampered speedy recovery
of bodies. By Thursday morning, 45 bodies had been recovered and had been
sent to the surface. From this point on, slate and roof falls had to be loaded
out to find the remammg bodies. The last, and 56th, body was recovered and
sent. to the surface.at 11 45.a.m., Saturday, May 23, 1942 ‘

An investigation of the explosmn was conducted after ventllatlon was
restored to the affected area. The investigating:party consisted of
N. P. Rhinehart, Chief of the West Virginia Department of Mines; P. F.
McLinden, P. . McGraw, L. S. McGee, Alex Bryce, Joseph Bierer, State
Mine Inspectors; E. H. O’Neil, S. P. Pride, Howard Feathers, Christopher
Coal’ Compan v representatives; and M. J. Ankeny, ]J. W. Pero, A. K. Bloom,
and. R. W, Stahl of the Bureau of Mines. A preliminary investigation of the
entire area was made by this party on May 14, 15, 16, 18, 19, and 20, 1942.
The party was joined by the Honorable M: M. Neeley, Governor of the State
of West Vlrglma who Spent a few hours underground on Wednesday, May 20.

. A more detalled mvestlgatmn of the area was conducted by State
Inspectors P. ]J. McGraw and Alex Bryce, of the West Virginia Department
of Mines, and M. J. Ankeny, J. W. Pero, A. K. Bloom, and R. W. S‘cahl of
the Bureau. of Mmes, on May 21 22 a.nd 23, 1942. L

1

DETAIL OF EVIDENCE

The eyplosmn or 1g1nated in the Workmgs off 1-1/2 rlght Smce every
man who was in the section at the time of the explosion was killed, the cause.
and probable contrlbutmg causes had to be determined by careful observatlon
and study of conditions as they existed after the explosion and by the
questioning of foremen.and workmen wno workeu 1a we Ared uul iy e
preceeding shifts. : : :

The map of the mine, appendix ¢ A shows the position of the aifected
area. with respect to the other workings. and excavations of the mine€. This
map also shows the coursing of the air, the location where air and dust
samples were collected, the probable pomt of origin, the e‘:tent of ﬂame and
the extent of violence. \ :

The map of the explosion area, appendix ‘“B,’’ shows the location of
locomotives, cars, cutting and 1oa.d1ng equipment, and bodies of workmen,’
as found a.xter the explosion. The map also shows. the location of ventilating
doors, stoppings, and overcasts, as nearly correct as could be determined.
The direction of the flow of air previous to the explosion and. the dlrectlon
of major forces are indicated by arrows. ‘
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Each set of four entries, turned off to the left from 1-1/2 right, comprises
a complete working section and’ the cycle of operations of each mechanical unit
is confined to the four entries of a section, the crosscuts therefrom, and the
pillar splits. For convenience, the first set of four entries is called the No. 1
section; the second set, the No. 2 section; and the third, the No. 3 section.
It will be observed from the map that Nos. 1 and 2 sections are on the retreat
and No. 3 section is on the advance but will soon penetrate a caved, mined-out
area before- utartmg on the retreat

Forces

The forces of the explosion traversed the entire area of the workings of
1-1/2 right and extendéed out into the main entries, where an overcast and
several stoppings between the 1ntake and the return both inby and outby 1-1/2
right were blown out.

The lines of furce as 1ndlcated by the direction in which stoppmgs were
blown out, the direction in which timbers and other heavy objects, such as
cover plates of locomotives, ‘steél explosives-storage boxes, and a locomctive
cable-reel were carried, and the deposition of coke on timbers, indicate that
the explosion originated at the intersection of the 10th crosscut off No. 3
heading, No. 3 section, 1-1/2 right, and the No. 3 heading. The forces traveled
strongly outby on this heading and its parallel entries Nos. 1, 2, and 4. When
the forces reached the 1-1/2 right entries they spread in both dlrectlons inby
toward the faces of 1-1/2 right and outby toward the entrance of 1-1/2 rlgut
The explosion traveled from the No. 3.section to the No. 2 section through the
No. 1 and No. 2 cross-cuts in the barrier pillar between these two sections,
as indicated by strong forces through these openings.. The velocity through
these openings was so great that the floor in places was swept clean and a steel
explosives-storage box, located in the No. 1 crosscut, was carried through
the crosscut to the No. 1 heading of No. 2 section, where it struck a corner of
a coal pillar and ficocheted up this entry a distance of approximately 40 feet,

A man, who had evidently been in this crosscut at the time of the explosion,
was also projected against the corner of the coal pillar and broken into small
fragments. Explosives were spilled from the box and scattered widely through-
out this vicinity but there was no evidence of any of the explosives having been
detonated. The woodén detonator box was shattered and electric detonators
were also scattered over a wide area. There was no indication of explosives
having been ignited hy the:explosion anywhere in the explosion area.

The forces in the No. 2' section were across the pillar line toward No. 1
section and outby toward 1-1/2 right entries., The explosion traveled from the
No. 2 section to the No. 1 section through crosscuts in the barrier pillar,
indicated by the effect of otrong forces on timbers in these crosscuts.

The forces. in the No. 1 sectlon were-outby on No. 1, 2, 3, and 4 headings.
The most positive evidéence of this was a cover plate of the locomotlve being
used to shift cars at the mouth-of No. 1 heading, having been blown outby for
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a distance of about 50 feet and the body of the motorman blown outby. When
the explosion reached the entrance to 1-1/2 right section, the forces spread
in two directions, mby and outby on the mains, destroying an overcast, a
regulator, and several concreue clock gtopymgu

The Point of Orlgm

All available evidence indicates that the explosion originated at the
intersection of the 10th crosscut off No. 3 heading, No. 3 section, and the
No. 3 heading.

A sketcn of the details of the No 3 sectlon, 1- 1/ 2 right, is shown in
appendix ““C.”" It will be observed that the crosscut in which the explosion
is believed to have orjginated was being driven toward the No. 4 heading and
the fourth cut had just been completed. The cutting machine had been pulled
back from the cut so that the cutter head was about 16 feet from the face.
The cutter bar was resting on the floor. Three holes had been drilled across
the face near the roof and the fourth and last hole had been completed when
the explosion occurred. The augar was fou.nd still in the hole, w1th the hand-
held Jeffrey drill attached

The body of the driller was found about 20 feet from the face on the
left sidé of the place, lying face up with his head pointed outby. The body of
the cutting-machine operator was found about 25 feet outby from the controls
of the cutting machine on the left side of the place, face down, headed outby. .
The body of the cutting-machine helper was found about 60 feet outby from
the cuttmg machine and about 25 feet inby from where the cuttmg machine
power nip was attached to the trolley wire.

The drill was of the permissible type but the approval plate was missing
and there was a small hole through the screw cover plate of the switch-
control housing. Apparently this hole had been burned through the housing,
at some time vrevious to the explosion, by the drill developing 4n internal
short circuit and coming in contact with a ground return. The drill was sent
to the electrical testing laboratory of the Bureau of Mines, at Pittsburgh, Pa.,
for inspection and test. The resmts of repeated tests, in which the drill
was operated in exploswe gas, were that the drill fa:led to ignite gas. It
was discovered, however, that the switch in the drill was shunted out so
that the mechamcal sw1tch control mechanism had no effect in starting or .
stopping the drill. It was concluded therefore, that whenever power was
impressed on the drill cable the dn].l would run regardless of the p051t10n
of the controller.

The drill cable was connected to the power source in the control box in
the cutting machine sé that power would be impressed on the drill whenever
the cutting mmachine nips were attacied to the rail and trolley wire; con-
sequently the starting and stoppmg of the drill céuld be controlled only by
attaching and detaching the mp of the cuttmg machme
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At some time previous to the escplosmn, alterations had been made
to the control panel of the cutting machine, located inside an explosion-proof
housing. These alterations were of such a nature as to render the machine
nonpermissible; moreover, the control nanel and explosion =proof enclosure
were left in such condition that-explosive gas could easily get into the en-
closure and ignite from the ooeratlon of the contactors. Such an explosion
occurrmg vnthm the box could be easﬂy transmltted te the outside.

The alterations referred to consisted of the removal of the main
circuit breaker from the control box, together with its reset shaft. This
left the machine totally unprotected from overload; moreover, the hole
through which the reset shaft previously entered the box provided an opening
through which an explosion, originating within the box, could be transmitted
to the outside. The normal control circuit of the machine had also been
altered. The orlgmal control line, leading from the cutter-chain-motor
push-button control to the contactor, had been burned off or disconnected and
a small two—conductor cable, leading from the push-button control across the
top of the machine, under the cover plates and into the hole in the control
box to the contactor relay that operates the cutter-chain motor, was substituted.
There was no packing gland provided where this cable entered the control box
~and there was ample space in the opemng around the cable for the transmission
of flame

The interior of the box showed indications of previous trouble. There
was evidence that rock dust had been used to put out afire in the control
box at some previous time. The contactors were covered with a thin layer
of rock dust and there was a considerable accumulation of rock dust on the
‘floor of the box. There was also evidence that the two conductors of the

main power circuit, at some time previous, had burned off. These zciluii oz
had been spliced by twisting the ends together and were insulated with
friction tape. An examination of these connections revealed that there had
been recent heatmg and the insulation &t the joints had burned off. These
conductors coming in contact with each other would have caused a direct
short circuit of the main power circuit and would have undoubtedly burned
off or at least shown the effect of beading. There was some slight beading
indicated but it is believed that this was caused when the cable originally
burned off, before it was repaired.

In addition to the hole in the tOp of the control box, there were three
bolts missing from the boéttom of the cover plate and the clearance between
the cover plate and the box was in excess of .008 of ah inch. The machine
had recently been in operation and was naturally warm. The faulty con-
nections in the box were probably hot: These conditions would promote rapid
transpiration of air between the 1n51de and the outside of the box. If there
was an’ e*cploswe mixture of methane and air on the outside of the box, it
would be drawn rapidly into the box. The normal operation of the electrical
contactors within the box would’ignite such a rmyture and the resulting
explosion could easily be transmitted to the: outside.
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_ A careful study of the location ahd position of the bodies of the three
men working in the No, 10 erosscut and of the location and condition of the
equipment, enabled the investigators to determine, with a fair degree of
certainty, what these men were doing at the instant the explosion occurred.
The driller and the cutting~machine helper had finished driiling the last hole
at the face. The driller probably remained at the face to hold the drill while
the helper started back to remove the machine nips from the trolley wire.
Meanwhile, the cutting-machine operator was apparently preparing to tram
the cutting machine back from the face, preparatory to-blasting. This would
logically have been done before the helper removed the nip from the trolley
wire. With the driller holding the drill at the face, and the helper on his way
back to remove the nip, the cutter probably operated the control button to
start the tramming motor. It is believed that the resulting spark, or arc
at the contactor within the control box ignited gas and the explosion was
transmitted to the surrounding atmosphere through the hole in the top of the
box and ‘the excessive clearance at the lower edge of the cover plate..

" The most positive evidence that the explosion orlgmated at the control
box of the cutting machine was the position of the sheet-metal rope and
sheave guards, or shields, located immediately above the control box and
the position of the center cover plate. These sheet-metal guards were blown
outward and bent into such position as to indicate that the explosion came
from within the frame of the machine. The cover plate was up-ended and
apparently slid down on the opposite side of the machine, further indicating
that the original burst of the explosion came from Wlthm the framework of
the machine. "A sketch showing the actual displacement of the top cover plate
and side shlelds of the cutting machine tocated in No. 3 section is contained
‘in appendix “D’! This evidence leads the investigators to believe that the
explosion orlgmated in the control box of the Sulhvan 7 A. U., cutting machine
a.t No. 10 crosscut No 3 heading, 3 left.- '

This cutting machme was of a permlssible' type, bearing an approval
plate of the Federal Bureau of Mines. A facsimile of the approval plate
~ issued for the Sullivan 7 A.U. machine is shown in appendix ‘‘F’’ of this
“report. The caution statement on ‘thlS approval plate contains, in part, the
following warning: :

Caution

This equipment is not permlssnble exceot when used under
the followmg conditions:

1. General -safety: Frequent inspections must be made.
All electrical 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 power circuit unless connection
is made in pure-intake air. :
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2. Fastenings: All bolts, nuts, screws, and other means
of fastening must be in place, properily 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. :

Permissible equipment is intended to eliminate, from the face regions
and return air currents, open arcs and sparks which constitute the most prolific
source of gas ignition in coal mines. It is not intended that this equipment
be operated in the presence of explosive gas but it is so designed that should
explosive gas suddenly appear no ignition will occur, provided the equipment
is maintained in a permissible conditicn. The effectiveness of permissible
equipment in preventing ignitions cepends entirely upon how closely the
warnings on the caution statement are followed. It is believed that if all of
the equipment used in the face regicns of this mine, including the gathering
locomotives, were of the permissible type and this equipment had been
maintained in a permissible condition and operated in a permissible manner,
the disaster would not have occurred. It is probable that the gas would have
been swept away by the ventilating current or would have been discovered
before an ignition took place.

Source of the Gas

There are at least two pdssible sources of exploéive gas indicated by
the evidence.

It is possible that the cutting machine, which had finished cutting the
face of the No, 10 crosscut a few minutes beiore the explosion, or the drill
may have cut into a small gas feeder, resultmg in the liberation of gas into
the working place.

Tests were made at the face of this place on May 14, 1942 with a W-8
methane detector, previous to the complete restoration of ventllatlon, and
O.o porlnt miziiong war found near the ronf, On the following dav. after
ventilation had been restored, the place contained 0.15 percent methane near
the roof and more than 5.0 percent in the boreholes. Officials of the company
report that accumulations of gas have not been encountered in solid work.

Another possible source of the gas is from the pillared area adjacent
to the solid place in which the cutting machine had finished cutting.

Officials of the company assert that exp1 osive gas has not been detected
on the pillar falls along the pillar line of No. 1 and No. 2 sections since the
pillaclig vpc:weiuii was Sstartcd in thege sections., The official State report
book was kept in the assistant foreman’s station-on 1-1/2 right near the
entrance to No. 3 section. This book cculd not be located following the
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explosion and duplicate records of official examinations of working places
were not maintained on the surface. The management informed the investi-
gators that explosive gas was encountered along the pillar lines of No, 2
right. This section, of which No. 1-1/2 right pillar line is a continuation, has
been worked out and abandoned. ‘

There is no doubt that the gob areas of the No. 2 right section and
the caved areas back of the pillar line of No. 1-1/2 right contained large
bodies of explosive gas, as proved by the fact that the workings of Nos. 1, 2,
and 3 sections of 1-1/2 right were filled with explosive gas following the
recovery operations, before the ventilation was restored to normal, and
explosive gas was detected in a working place near the return end cf the
pillar line on May 15, 1942, 3 days aiter the explosion, when the ventilation
was restored to almost normal condition. There is no place that this gas could
have come from except the caved areas back of the pillar line.

The working place No. § crosscut off No. 3 heading, which is adjacent
to the working place in which the explosion originated, cut through into this
worked-out and caved area at about 11:10 a.m. on the day of the explosion.
This was about 3 hours and 15 minutes before the explosion occurred. By
questioning the assistant mine foreman and section foreman of the preceding
shift, the investigators were able to determine the location of the cutting and
loading machines at the beginning of the shift on which the explosion occurred
and the number of cuts taken out from the time the shift started until the
" explosion occurred. Knowing the location of the machines and the condition
of the working places at the time of the explosion, a timetable was worked
-out that would indicate, with a fair degree of accuracy, the time each cut was
made during the shift. The results of this study are shown in a diagram
contained in appendix ‘“E’’ of this report. The following conclusions were
reasched ag a raanit ~f this inmrecticatinn:

1. Thirteen cuts were made during the shift.

2. The machine cut through into the caved area at about 11:10 a.m.,
or 3 hours and 15 minutes befcre the explosion took place.

3. The machine made two additional cuts in the place after it had
cut through into the caved area.

4, The machine had made cne cut in the pLar'e in which the explosion
originated, earlier in the day, and had completed the second cut in this
place when the explosion occurred.

5. The machine was probably in such condition that it would ha,ve
ignited gas at any of the times it was in the place that was cut through to the
caved area, if gas had been present.

8. An unusual chain of circumstances was necessary to permit gas
to issue from the cut-through into the gob and find its way into the adjoining
working place where the cutting machine was located at the time of the
explosion.
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7. An interruption of the ventilation would relieve the pressure on
the gobs and allew gas to flow from the opening and flood the working places.
8. The :movement of the large 10-ton cars outby from the loading
machine that was in the place at the time, would produce a, suction effect
and greatly accelerate the release of gas from the gobs.
' 9. The movement of the cars inby toward the loading machine would
swirl the gas, accelerate its mixture with air and force the mlxture into
openings leading to adjacent working places.

- The map of the explosion area, a,pnendlx ‘B,”’ shows the ventilation
and the locatlon of locomotives, cars, and other equlpment at the time of the
explosion. The service locomotive in No. 1 left was in the act of shifting
cars. From the conditions cbserved in this section, it is apparent that the
locomotive crew had left an empty car under the boom of the loading machine,
as is sometimes the practice, so that the machine could load the car while
the locomotive went out onto 1-1/2 right heading for more empty cars.
Returning with three empty cars, the locomotive pushed the cars up to the
loading machine, coupled onto the loaded car, pulled the loaded car and the
three empty cars out on the straight heading, and was in the act of pushing
the trip into the lcaded car chute when the explosion occurred. The next
move of the locomotive crew would have been to uncouple the load, pull out
on the straight heading, and push the trip of three empty cars up to the
loading machine ready to start to load. The operation described in the
foregoing procedure would have required the passage of the locomotive
through the door on No. 1 left three times within the space of about 10
minutes. The indications are that the door was open at the time of the ,
explosion. The door was torn'off its hinges and deposited a short distance
outby its original position but was not broken. The door frame was blown out.
One of the cover plates of the locomotive was blown outby from the original
location of the door. The inby edge of the door was coated with a deposit of
~alra TMhila dhawe i0 awels ayidence that this door was standing open at
the instant of the explosion, it is not known whether the door.was opened
momentarily or whether it was left latched open for a perlod of 10 minutes.
The latter could easily have been the case.

The-effect of the open door at No. 1 left would be to short-circuit the
air from the No. 2 and No. 3 -sections.  This would relieve the air pressure
on the pillar falls and allow the gas to issue from the opening cut through into
the gob, if gas were present. :

In considering the circumstances that caused the gas to flow out of the
caved areas, the investigators acknowledge that the gas may have been forced
out of the gobs into the working places by a heavy fall back in the caved areas
but there is no way to determine whether or not this may have occurred.

The matter is mentioned here to indicate that it is the opinion of the -
investigators that this explosion could have occurred w1thout the air having
been short-circuited.
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EXTENT TO WHICH COAL DUST ENTERED INTO THE EXPLOSION

The 1-1/2 right area, in which the explosion occurred, was dry and
dusty and there were large accumulations of ccal dust on roadways, the
floors of trackiess entries, and other openings. Water was not used to allay
the dust at working faces and rock dust was used sparsely in active workings.
Widespread coke deposits on timbers, equipment, and on the roof in many
places throughout the explosion area, indicate that coal dust was extensively
involved in this explosion. ‘

It is conceivable that had adequate safeguards been provided against
the coal-dust explosmn hazard by the use of water in face regions and the
apphcatlon of rock dust in sufficient quantities, many, or at least socme, of
the men who were killed would have escaped.

STATE INSPECTORS‘ CONCLUSIONS

There has been no official statement made by the West Virginia
Department of Mines.as to the cause of this explosion up to the date of the
completion of this report. The representatives of the State who investigated
this explosion concurred unofficially with the Federal investigators as to the
origin and cause at the completion of the investigation.

CORONER ‘S VERDICT

The Monongalia County coroner’s inquest into the cause of death of
the v1ct1ms of the explosion has not been held. It is understood that the
. coroner’s inquest will be held soon after the West Virginia Department of
Mines has completea its report.

SUM’VIARY OF EVDENC‘T

1. Evidence indicates that the forces radiated from the No. 10 cross-
cut, No, 3 heading, 3 left. The forces were strongly outby on this heading
and its parallels.

- 2. The control box on the cutting machine in the No. 10 crosscut was
in such condition that it could easily ignite gas. -

23, 2 reconstruction ¢f the probable movement of the men in Mo, 10
crosscut indicates that a contactor within the control box was being operated
at the time of the ignition.

4, The condition in which the cutting machine was found indicates that
" a burst of pressure came from within the frame of the machine in the
vicinity of the control box, bending the side shields outward and lifting the
center cover plate off the top of the machine.

5. The machine cut through into an abandoned, caved, pillared area
in the adjocent wwerking clace about 3 hours and 15 minutes before the

wdy b

explosion occurred.
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8. The working places in the 3 left section were filled with explosive
gas on the day after the explosion occurred.

- 7. The pillar line of the caved pillared area, tha.t was cut into by the
machine, was liberating methane at the rate of 45,656 cubic feet per 24 hours
after the ventilation had been rebtoreu to normal but before the mine had
resumed operation.

8. The door at the entrance to 1 left, upon which the 3 left section
depended ior ventilation, was apparently open at tiie time of the explosion.

9. A gathering locomotive and cars were shuttling back and forth in
the No. § crosscut, recently cut through intc the gob, immediately prior to
and at the time of the explosion. Tiis would aid in the liberation of gas from
the cut-through and would have the effect of mixirz the gas with air and
forcing it through the openings intoc adjacent working places.

10. Widespread deposits of coke, in large quantities, indicate that coal
dust contributed greatly to the extent and violence of the explosion.

11. There was no evidence that any shots were being fired anywhere in
the explosion area at the time of the explosion.

12. Whiie all of the permissible electrical equipment in the explosion
area was found to be in a nonpermissible cendition, no evidence was fcund in
the vicinity of any of this equipment, with the exception of the cutting machine
in No. 3 section, that would indicate that it may have initiated the explosion.

PROBABLE CAUSE OF THE EXPLOSION

It is the opinion of the Bureau of Mines investigators that the explosion
originated at the intersection of No. 10 crosscut, off No. 3 heading, 3rd left;
and the No. 3 heading, 3rd left, by the ignition of explosive gas and was prop-
agated throughout the affected area by gas and coal dust; that the gas came
from a feeder or pocket in the face of the crosscut in which the explosion
originated or from an adjacent working place that was cut through into a caved
area on the shift on which the explosion occurred; and that the gas was ignited
s i mman s mmnnts Bmvn A anndbantar 1 dha centra]l hovy Af 2 nermigssible-tyne
cutting machine that had been rendered nonpermissible ana capabvle ul -
igniting gas by a faulty repair job.

LESSONS TO BE LEARNED FROM
THE CONDITIONS AS TREY RELATE TO THIS EXPLOSICN

There are eight outstanding lessons to be leérned from this explosion:

1. Sudden and unusual liberations of explosive gas can occur in any
coal mine; therefore, all coal mines should be so developed and operated that
if and when such liberations of gas do occur, no ignition sources will be
present,

d. The use of permissible-type mining equipment does not afford
protection against the ignition of gas unless such equipment is maintained
and operated in a permissible manner in accordance with the cautlon statements
on the permissible labels.
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3. Failure to provide effective bleeder systems permits the ac-
cumulation of explosive gas in worked-out caved areas. Such accumulations
may be liberated into working places by derangement of the ventilation or may
be forced out into live workings by extensive falls of rock.

4, Coal-mine ventilating systems must be so designed that mterrup-
tions of the ventilating current, with consequent relief of pressure on caved
areas, cannot occur. To place reliance for continuous ventilation on a
smgle mine door equipped with a latch, or on a single source of power for

the fan, involves too great a risk.
0. Propagation of explosions by coal dust cannot be prevented unless

all openings are adequately rock-dusted close to the working faces and the
face regions are kept wet. The rock-dusting of haulage entries only, affords
practically no protection against the propagation of a coal-dust explosion

throughout the mine.
8. Electrical equipment, ‘whether permissible or not, must not be

taken into any place if there is gas present in sufficient quantities to be
detected with a flame safety lamp. This explosion emphasizes the necessity
-for closer inspection of working places for gas by competent supervisors
before electrical equipment is taken to the working faces. Special vigilance
must be maintained when places are cut through to gobs or other worked-out,
abandoned areas. |

7. The difficulty of locating and identifying bodies following the
explosion makes clear the necessity for a positive check-in-and-out system,
with a requirement that all employees carry a positive means of identifica-
tion on their person at all times while underground.

8. The explosion could have been prevented without wide departure
from present mining methods, conditions, and practices, particularly with
reference to the maintenance and use of permlssmle electrical equipment,
proper ventilation, and adequate msnectlons

REC OMI\/EENDATION S

The following recommendations are > made in the belief that their adop-
tinn will materially lessen the chances of an explosion occurring in this mine
in the future.

Ventilation and Gas

1. The ventilation system of the mine should be redesigned so that
each mechanical section or umt will be ventilated with a separate split of
pure intake air.

2. Splitting of the air should be accompushed by means of overcasts
substantially constructed of incombustible material.

. 3. Doors should not be used to control the ventilation except where
absolutely necessary.

4. Where it is necessary to use doors to control the ventllatlon they
.should be erected in pairs to form an air lock between them so that when
one door is open the other, having the same effect on the ventilating current,
can remain closed.



5. Doors should not be provided wit’n latches or other devices to
hold them open.

6. Provision snould be made in the Jentllatmg svstem for effective
bleeder openings into worked-out caved areas, so that these areas will be
kept as free as possible from'accunml’ations’of explosive gas and a positive
pressure will be maintained continucusly along the pillar lines.

7. Stoppings on producing entries should be tightly constructed of
incombustible material.

8. The ventllatlng current should be checked close to the pillar lines
so that no less than 8,000 cubic feet of air per minute can be measured in
the last open crosscut of each heading, -

9. A qualifiecd foreman, certified by the West Virginia Department of
Mines, should be placed in charge of each mechaniral section or unit.

10 The secticn foreman should be required to examine each vvorfing
place for explosive gas immediately before any electrical equipment is
taken beyond the last open crosscut in such working place. No electrical
equipment should be kept in any working place more than 15 minutes unless
~ a reexamination of the place is made by the section foreman.

11. All working places and all places adjacent to working olaces,
including openings leading to caved areas, should be examined fcr gas by a
certified mine official not more than 3 hours before any shift enters the mine.

12. The section foreman, or other certified official authorized to
examine working places, should be requiréd to enter a report in the State
record book of all dangers found. If the record book is kept underground the
official should be required to enter a duplicate report in a duplicate record
book on the surface at the end of his shift.

13. When explosive gas is found in any working place or piac2s ina
mechanical section, the section should be ‘‘dangered off’’ and the pewer cut
off from the section. Power should not be restored to the sectdon until after the
ras has heen removed.

14. Two independent sources of power, 1mmed1ately applicable, should
be provided at the mine fan.

15, The fan should be prov1ded with a device that will give visual and
audible warning to the fan attendant, or cther responsible perscr, when the
fan is not operating normally.

16. An automatic relay device should be provided that will cut the
power off from the mine in the event the fan fails to operate normally.

17. The pressure-relief door on the fan should be made operative by
the substitution of fastenings made of easily ruptured metal, instead cof steel
hnlts, ‘

lectricity
1. Trolley wires and bare feeder wires should not be instzlled in the
mine in other than pure intake sir, ‘‘purs intake air’’ being defizec¢ as (z) air
which has not passed through or by any inactive workings and (b} air wZzich
has not passed through or by any inactive workings, unless these are szaled
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effectively, and (c) air which is free from poisonous gas and by analysis
contains not less than 20 percent oxygen (dry basis) and not over 0.05 per-
- cent inflammable gas; nor should they be installed past open rooms or
crosscuts, whether working or abandoned, or in entries or other workings
which act as returns 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 per-
missible condition. Such equipment should be operated and maintained in
.accordance with the instructions covltamed in the caution statements of the
approval plates.

3. All electrical equipment used in face regions should obtain power
through fused nips located in pure intake air or through permissible junction
boxes in other than pure intake air.

4, Gathering and haulage locomotives, when operated in other than
pure intake air, should be of a permissible type.

5. I the use of cable-reel locomotives for gathering purposes is
continued, the motors, controllers, resistance units, and all other electric
parts should be enclesed in flameproof housings and twe- conductor cables
should be used to supply power to the locomotives. .

6. When trailing. cables fail or become damaged, they should be
replaced by standby cables and the defective cable should be taken to the
repair shop to be repaired. Only vulcanized splices should be used.

7. Where track is used for the return circuit of any electrical equip-
ment, including gathering locomotives, both rails shoyld be well bonded at
every joint.and they should be cross-bonded at least every 200 feet.

8. All permissible electrical equipment should be inspected daily
by a competent person who should be required to make a written report on
the condition of such equipment. It should be the duty of the person making
the inspections to see that (a) such equipment is maintained in a permissible
condition, and (b) that it is not used in a nonpermissible manner.

9. All major repairs to electrical equipment and all repairs that
involve the opening of explosionproof enclosures should be made in the

machine shop.

Dust

1. Provision should be made to apply water on the cutter bars of all
mining machines, or to spray the dust as it emerges from the kerf, and the
coal cuttings should be kept wet as the cutting is being done.

2 All Workmg places should be ‘thoroughly wetted with water in the

. A ﬂ-.f.‘-l.,\ - A]qp-‘:‘
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3 Water should be applied to the coal as it is bemg loaded by the.

1oad1ng machines.
4. The tops of loaded cars should be thoroughly wetted in the working

places to avoid the distribution of coal dust along haulage roads.
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5. The coal face and the working nlace 40 feet therefrom should be
kept free of coal dust by the use of water.

5. Haulage entries and working places ‘should be keot cleaned up and
free from spilled coal and ccal dust.

7. Rock dust shoulc be applied to every mine surface, on haulage
entries, return airways, crosscuts, and vpillar workings, to within 40 feet of
the working faces.

8. The rock dust should be applied to the roof, ribs, floors, timbers,
and other mine surfaces in such quantities that the incombustible content
of the dust will not be less than 65 percent. If gas is oresent in the air
current, 1 percent of additional rock dust should be aprlied for each 1/10
percent of gas.

U. Dust samples should be collected at frequent intervals, at repre-
sentative points in the mine, to maintain a check on the ccndition of the dust
as to explosibility. Redusting should te done before the incombustible con-
tent falls below the limit stated in thie preceding recommendation.

10. Return airways, trackiess eatries, and other openings that have
not previously been cleaned, should ve cleaned of fine coal dust befcre rock
dust is applied.

11. Provision shculd be made in stoppings between intake and return
airways to corvey rock dust into the trackless entries by means of the hose
of a high-pressure rock-dusting machine or other adequate method. Air-
tight trap doors or capped nipes in the stoppings are suggested if a high-
pressure rock-dusting machinz is used.

Explosives and Blasting

1. All shots should be charged, stemmed, and fired by competent
shot-firers who have been trained in the proper use of explosives and who
are familiar with the use of the flame safety lamp in testing for gas.

2. In the absence of a State system of certification for shot-firers,
the company should establish some system of qualifyinz men for this
position.

3. No borehole should be charged or fired in any working place if gas
is present in sufficient quantity to be detected with a flame suafety lamp.

4. Tach borehcle should be charged and fired beizre a tubsequent hole
is charged.

o. Exploswes should not be taken to the face of zny working place
while electrical equipment is in the piace.

6. Explosives-storage boxes should be kept iockzl. ruys to these
boxes should be carried by authorized persons only.

General

1. A record should be kept in a safe and quickly 2ccessible place on
the suriace, which will show the time when each perscz goes into and comes
out of the mine; and which will also shew, insofar as practicable, where he
may be found while in the mine.
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2. Each underground employee should be required to carry on his
person, at all times while underground, a brass check or other means of

identification.
3. Carbon-dioxide ﬁre extinguishers. should be installed on all loco-
motives, cutting machines, loading machines, and at all underground pumps,
4. A supply of rock dust for fire-fighting purposes should be kept
on both sides of all mine doors and at all foremen’s stations underground.
5. A definite mining plan for development work and pillar extraction
should be adopted and followed so that a continuous fracture line may be
maintained throughout each working area.
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