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FINAL:REP.ORT.ONAGASAl'!D DUSTEXPLOSION,
J.ANUARY10, 1940, IN fiili1E 110., lOF THE'

POND:CREEKPOCAHONTASCOMPANY,
BARTLEY,McDOvJ])LLCOtn.~TY,

\'lESTVIRGHTIA

:ByM. ;j •. Anker.y, Z. J. Gleim, M. C. McCall, and C. W. 'O\"ings

INTRODUCTION

An explosion of gas and, coal dust occurred about 2: 30 p.in., Jaliuary 10,
1940, in Mine No.1 of the 'Pond Creek Pocahontas Company at Bartley, W. Va.,
resulting in the death of 91 men from "burns, violence, and asphyxiation. A
total of 138 men wez-e in the mine at the time of the explosion,of vrhd ch
number 37 escaped uninjured from an unaffected section or the mine and 10 men
also escaped 'uninjured from the vicinity of the' 't"\TOsha.ft "bottoms. F-i:f"teen
men gathered in one section of the mine, "but wero· asphyxiated 1)oforo they
could erect barricades. In addition to the first e:~los~on, tl:8re was at
least on6 other explosion a"bout 7 hours later after recovery operations had
started. , No one was injureQ in the second explos~on.

The explosion undoubt ed.Ly "'I'aSinitiated "by,ig;.1.ition of g"c:l.Sand pro-
pagated "by gas and coal dust~ The exact source and point of ignition were
not determined during the investigation duo to complexity of conditions;
however, a number of possible ignition sources were discovered. The explosiull
Wc:l.Sgeneral tt:,roughout the sections of the mine to tho north and east of the
shafts, "but c.id not 'affect tho scction·to tho west of the shafts. Tho mine
was generally dl"J and dust;y- and no wator was used to allay the dust. (Rock
dust'had b09n applied on 'haulage roads and in working places, "but generally
t:l:'ackloss entries and return air1'Tnys had not "been rock-dusted.

M. C. McOnll of tho Buronu of Minos \~s notifiod of the o~plosion at
5: 10 p sm, "byR. E. Snlvati. lJIr. MCCDJ.lnotified J. J. For"bes, suporv i sing
engineer of the Safety Division of tho Bureau, in Pitts"burgh, Pa., at 5:20
p.m. l\{r. Por be s or der-cd lJiine-Eescuo Car 4 to "be sent to the mane and directod
Messrs. McC6.11, Park, Ferraro., ]',u'in, }.nkenY,Poro,and Brown to proceed to
the mine; later l,ir. Owings was also sent to Ba.rtLey , 'if{. Va. Bur-eau of Mines
Rescue Car L~ left Keysto:le, 1'1. Va.1 a.bout 7:15 p.m., arriving at Bar tLey ,
T,i. Va., at 10:15 p.m. ~l. R. Park and F. J.Furin., who were at Oarswal.L,
W. Va., arrived at the mine at 10:45 'P.m.; M. C. NcCal1 and J. S.Ferraro
arrived about 11:30 p.m.; 11. J. Ankeny, J. ~r. Pero , and T. D. Br-own left the
Bureau at Pitts"burgh, Pa ,, at 7:00 p.m., arriVing at :Bartley at 8:30 a.m.,
January 11; C. W. O\\Tj.ngsarrived from the Bureau's Pitt3·'~'(lrgh,Pa., office
at 12:15 p.&., January 12. The first Bureau of Minesrep~csentativos to
reach the scene of the d.Lsast er' entered the mine as soon 0-8 possible af' t er'
arriving; from that time on ono or more Bur-eau of Mines men ""oro underground
at all times conferring with company representatives, State inspectors,
and State mine~rescue directors. They actively assisted in the recovery work
arid later in the restoration of ventilation anQ investigation of the cause
of the eA~losion.
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LOCATION

Mine No.1, located at :Sartley~ McDmV'ell County, itl.Va., on the Norfolk
and Western Rad Lway , is owned by tho Pond Creek pocahontas Company, i•••.hich is
an affiliate of the Island Crook Coal Company of Holden, W. Va., and tho
Mallory Coal Company of V~llory, W. Va.

Tho principal 'officials at the time of the explosion wor or

James D. Francis Pr ostdont

R. E. Salvati
·G. 'J. Stollings
W. M. Largen
v, A. F..aslam
H. L. Schweinsberg
'ft.!. D. Combs

Vice President
General'i,tanager
Chief Engineer
Superin tenden t
Safety Engineer
Mine Foreman

Robson-Prichard Bldg.,
Huntington, W. Va.

Holden, "t'i. Va •.
Bartley ~ v, v«,
:Bartley, W. Va.
Bartley, 11. v«,
Bartley, ~l. v«,
Bartley, irf. v»:

EMPLOyIvtillUT-·MTD PRODUCTIOlif

The mine employed 63 men on the surface and 310 men underground, of
whom 160 were loaders and 150 were daymen on two regular shifts. The average
daily production was about 3,000 tons and the maxi~~ was 3,265 tons in ono
day. The production in 1939 was 446,611 tons of coal.

OPENINGS

The mine is openod by hro shafts, about 585 feet deep. One is used
for hoisting coal and as an air intake; the othoras a man and materials.
shaft, divided by a fireproof partition, to allow tho man compartment to be
used as an air int~ce and the other compartment as an upcast to the fans •.
Each shaft has a steam heating system to preheat intake air in cold weather.
lifoescape stairways arc provided in eitherof the shafts and no other .open-
ings have been provided.

COAL :BED

The mine is develDp~d in the Pocahontas No.4 bed, which average~ 5-1/2
feet in thickness and ranges from about 4-1/2 to 7 feet. The coal is classed
as smokeless coal due to its 10i~ v.ola,.tile-matter.cont.cnt, It is friablo and
crushes readily, especially in pillar workings. There 0.1'0 a number of local
undulations cOUJ."1tera.eUng any definite dip in the coal bod. One predominant
bony coal streak or parting occurs generally .about 8 inches from the roof
ranging in thickness from about 1 inch to 3-1/2 Lnchc s, Another bony coal
parting occurs near the middle of tho bed in some parts of tho mine.

Tho roof is hard micaceous calcareous' Slli1dstonoand the floor is hard,
smooth fireclay.

- 2 -
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ANALYSIS OF COAL

Throe samples of coal wer-e colLecbod: at representative places in the
mine. The analyses of these samples are given in table 1.

Table 1. - Analysi.s of coal, Mi.ne No.1,
~;:3-rtl..~~~,itl. v«.

Location in mine DateLab. Ho.

J3-48893
:8-48894'
B-48895

Pillar room 1, off room 4, 4 right flat
Face room 3, No. 3 development
Face room 6. No. 6 development

1/30/40
1/26/40
2/ 2/40

I Coal as received Coal - moisture":' and ash-free

Constituent
1.0

16.5
75.6
6.9.7

14,450

0.7 2..0
15.0 16.6 17.9 16.1 I
78 )~ 7 6. 9 82.•1 83.9
5.9 5.5
.L~ )~

14,670 14,700
·5 .5

15,710 15.730I

Hoi sture
Volatile mat t cr
Fixed carbor.•
Ash
Sulfur
B. t.u.

.7
15,680

17.8
82.2

, The volatile matter ranges from 15.0 to 16.6 percent. but the mean is
closer to 16.5 percent. The fixed carbon ranges from 75.6 to 78.4, 'l/Jitha
mean of 76.9 percent. From the e}~losibility·~tandpoint, these two con-
stituents are the most important, and in the second set of anaiyses on tho
moisture- and ash-free basis the volatile matter is 17.9. 16.1, and 17.8 per-
cent. with a mean of 17.8 ~ercent. Based on this volatile content, at least
63 percent incombustible nk~tter is re~uired to prevent propagation of an
erplosion with no gas in the air curront and 72 percent inert matter \dth
1 percent oi gas in tho air. Some of the retui-n air contains m0ro than 1-1/2
por cont methane; therdforo, tho incombustible content of the <lust should be
above 75 percent to prevent propagation of an explosion.

prnTHOD OF MINING

The general plan of mining is the Co::mcllsville blod: system with
multiple entries. Tl'leshafts are' near the center of 25 pn.rallQle:ltries
driven rougJ"J.,ynorth and south for short distances out e.-:scontinued,probably
because of e.r.courrterLng faults. All of the advance worJd~lgs have encountered
"wants" or faults and.·practically all '\Iwrkingsections of the mine are on
the retrea to

Coal is cut with permissible Jeffrey arcwall mining machines, obtaining
their power from portable. self-propelling storage-battery power tanks. All
but one of these machines cut at tho bottom of the 'bod, One machine cuts
at tho top of the bed. In pillar 'l/Jorkingsthe' coal is soft enough in some
sections to mine the top of tho bed witha'pick;, obviating the necessity of
cutting with a machine.

- 3 -



'The coal is largely hand-loaded into'Jcffroy "underground conveyorslt
and is elevated by a steel chain-flight conveyor and dropped irito the mine
car at the working place. Twenty of these units were in use. Hand-loading
exclusively was used in the No.3 clevelopment section, locally known as
No. 6 heading.

The pillar lines are generally well maintained and squeezes are avoided,
except in the 1\1'0. 3 ,development area wher-e the bottom heaves,probably due
to tho "pocket" formed by the fault.

The conveyors, although of a pormissible type, arc rendered nonpermis-
sible by the method of splicing cahl.es, discussed under the section of this
report entitled "1Jiachineryand Electrical'Equipmontlt• Storage-battery pO~TOr
tanks constructed at the mine supply power for the, conveyors. They are non-
permissible.

Timbering in entries varies in extent, considerable support being re-
quired in a f ew places, but on Iy a. limited number of posts a.re used in most
back entries and return air''1ays. A defini to timbering system has been
adop~ed and each person is given a copy of the plan when he is employed~
Posts must be ~et 6 feot apart and closer if necessary. This distance was
exceeded in a number of rooms, although roof in faces in pillar workings ap-
peared. to be ad,equatoly supported.

VENTILATION A1ID GASES

T"'TO l2-foot Jeffrey centrifugal f'ans are placed at right angles at the
top of the upcast shaft. Onl~r one fan is used, the other UL'1itboing hold in
reserve. Both fans are electrically driven. A gasoline-driven engine for,
operating a small gonerator in case of pO\10r failure was not in ,'larkingardor,
and littloor no deppndonce is placed on it, as electric power can "00 ob-
tained from three separate powor circuits of the Appalachian Electric Power
Company.

On the day of the eXplosion the comp~'1y reported that 271,290 cubic
feet of air a minute ltomsbeing e:iliaustedat the upcast shaft at a 5-inch
water gage. Suitable doors are provided to change the direction of the air
flow and explosion doors are placed over the shaft. The release of pressure
through these doors probably prevented the fans from being damaged by the
explosion.

!·loasurement of air and collection of samples were deferred until the
mine was in normal operation. These data are included in tho ~9pendix to
this report. Each section of the mine is on'a separate split of air, with
small secondary splits on somo sections.

Ventilation of 3 development section consisted of couxsing the air on
Nos. 1 and 2 headings to the pillar line and then directing it to tho right
across the pillars to the property line room. The air then passes through
the rooms, to 1st right flat's, crosses the overcast, and joins the main
return just outby No. 1 haulage left. Part of this split also divides at
the pillar line and is directed into the pillared area, thencoovor the '
falls to the bleeder at 1st right flat, No. 1 haulage left, and over tho over-
cast to tho main return.

- 4 -



The intake air on No.3 development splits at No.1 haulage left, pass-
ing inby on No. 4 and' 5 head.Lngs c sp11tting again' at 3rd right flat, part
of the air being d.Lr-ected through .ro om 2, 3 right, thence up ~·th right, part
ventilating the faces of 4th right flat, then passing through 5th right flat
to the face of No. 1 haulage left arid out No. 1 heading, across the overcast
at 4 left and back to the main r eturn s. The remainder of thi s 8p11 t sweeps
the pillar vwrki.ngs and passes thr ough a rogulator in a brick stopping in
the bleeder from 2nd r.ight flat, crossing to 1st right and through another
bleeder to the overcast on No.3 development to the main ,return. On the day
before the explosion the regulator on the 3rd right flat overcast had been
opened enough to allow about 9,.000 cubic feet of air per minute to pass into
the return entries.

Air is co nduc ted rup No , L haulage left to lahleft flat, is made to
sweep across the faces of the working pIace s , thence through thet1l1O ventila-
tion rooms to 3rd left flat and through the idle workings to' tho left of
No.1 haulage left, to the main returns.

TheNo~ 6 development section is on one split~ air pass~ng up tho naul-
age road, dcfLec t ed by a door and sto]J:;:-J:i.ngsto the faces of tho workings,
and across t110 pillars to tho return cr.t rd e a,

The cOn1}?F.n1.Yha s air samp Los collocted and analyzed, daily on the main
splits and at the upcast shaft bottom. On the day of the er~losion the 1'e-
su.L ts 1I1Ore:

Cu. ft.,~air 1 CO2, CH4,
,...-_-=L:.:;o..:::c.::.:.a:..:;t-=i..:::o.::n:'-"_-I-_..c.:'D..:::e..=.r~m=i:.::n:.::u:..:t..:::e-I-_..c.:T)..::e.=.r..::c..:::e.::n:..:;t__ -j_..c.:p..:::e.=.r.:::c,.=.e~

4 left
3 development6 develo]Jment
Main return

18,000
50,850
36,900

( 152,890 ,)
( 118~~0 )
( 271,290 )

0.12
.12
.17
.13

0.46
1.4J.
1.25
1.69

I
i

The methane liberated at this time was at the rate of 6,602,113 cubic
feet in 24 hours, ind.icating that the mine is ext r emeIy ga ssy ,

Air is coursed by moans of overcasts, stoppings, doors, check curtains,
and line brattices. Ovorcasts are construct3d of iron rails and concrete
vIi th bdck or conc.re to block \,r8-11s. Stoppings aro con sl.ruc bed of bricks
or wood ffild brattice cloth; doors are made of wood and a~o hung singly raiher
'than in pa l r s to form air locks; and lino bratticos aro of bi-a t tLco cloth,
which is somotimes nailed to wooden boards at tho r-oof and floor, but in
most places invGstigated boards wore not used.

The pillar caves areacknowlodged to 'contain considerable amounts of
methane t and. when a largo fall occur s thero is danger of a largo quantity
of gas "being forced out into the activo \vo:i:'kings.
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No outlot is provided at the edge of tho.property, and no bleeder
shafts or entries are used. It is believed that the ~se of such shafts or
entries would help to bleed gas from the gobs. The ventilation should be
sufficient to keep the methane on all returns below 0.50 percent.

HAULAGE

Sixty-pound rails are us~d on main haulage, while on secondary haulage
30-pound rails are employed, laid to a @age of 48 inches. All switches are
actuated by parallel switch throws. Wooden ties are used on main haulage
an~ steel ties on some secondary haulage tracks and in rooms. Steel tie~
are used occasionally on main haulage to ~lintain a proper gage. A clearance
of 38 inches is required by State regulations, but prior to the explosion
apparently considerable material was gobbed 3l0ng the track. During restora-
tion the track is being well cleaned and shelter holes arc being constructed
at 6o-foot intervals.

All-steol cars are used. They are of tight constrLcction and have a
capacity of 4 tons. Swivel couplings are required, as a rotary dump is in-
stalled at the bottom of the hoisting shaft. A dedusting agent is applied
as the coal is dumped and a 16-inch metal pipe leads from the dump to tho
return shaft, the suction in this pipe drawing some of the dust from the
dump.

Permissible-typo storage-battery locomotives and power tanks guthor
coal at the working places and.11aul cars to the shaft bottom, no power
wires being used for haulage puxposes. Haulage is on intake air, and in
pillar vlOrkings the air sweeps across "solidll places to the pillar 1;JOrkings.

The mine was hot seen during normal operation by the \vriters; however,
observation of conditions indicates that c~rs must be pushed from side tracks
to working places, ffildin the past brakemen have ridden the bumper of the
front car, although in some cases they ride inside of the car. Low roof,
caused in part by heaving bottom, makes this practice impossible' in some
scctions. Undoubtedly cars arc, at times, coupled while in motion, as
evidenced by several such OCCUl"rCnCes during recovery operations.

LIGHTIliJ'G

No fixed lights are installed underground, except at the shaft bottoms
and in the motor barn, as storage batteries are the only source of power
elsewhere in the mine.

Miners wear permissible Edison model P electric cap lamps and officials
frequently wear model K lamps vTith polished reflectors. Foremen, fire bosses,
shot firers, and machinemen carry permissible Koehler flame safety lamps,
except for one "lolf lamp in use at the mine •

.IvIA.CHIliJERYAIm ELECTRICAL EQUIPMENT

An inspection of electrical equipment in tho No. 1 mine of tho Pond
Crook Pocahontas Company wa s made January 24 to February 1, 1940, inclusive,

- 6 -
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for the purpose of determining whether ,there were any conditions present.that
might have initiated the explosion in this mine on January 10.

General

The electrical equi.pment opera bed in the mine consi st ed of tho f0110\'1-
.ing machines:

. A. Twenty Jeffrey type 58-0 pe rmt safb Le, 2-horsepOlJ>lCr,250-volt pit
car loader s, approval No. 250. '.

E. Five nonpermissiblestol'age-battcry Ilpoll!ortanksll, each continaing
a PhilGo battery of 108 cells in a box made at the mine and mounted on mine
trucks.

O. Three Jeffrey 29-0 permissible-type t 250-voltarcwall mining machines t

approval No. 112.
D•. Two .Sullivan WR-26permissible-type air compressors, approval No.1l7.
E. One American Mine Door H pCl'missiblc:""type, gO':'volt rock-dust dis-

tributor, a?proval No. 378. .
F. FoUJ~Jeffrey permissi-ole-type stora.ge-batterY "tl'amminr:::l1 locomotives

with 10g••cell batteries. .
G.]ht·~:.~ nonpermiss1"bl~ Han,cha-Atias storage-·oattery gathering loco-

mot tve s wt tli l:·S-cell bat·~<~ries.
R. Fou~ small and one large Mancha permissible-type storago~battery

"power ban.ks" with 108- and 110-:-cell batteries.

The pit car loaders (underground convoyor s) are usually opcra.t od .in
groups up to as many as seven. at one tLme, all r-ccct vi.ng energy from a single
nonpermissiblo power tfu!k. The power tank l~s one Manch&fusod switch con-
trolling the current to an Anderson receptacle. A feeder or "mothe r" cahLe ,
which may be as much as 650 feet in length, is tapped off at lr:.cervals for
connection to the several pit car Loader s, The feed.er cable is "f'Lat!' type
Tirex twin 'It'lith No.4 conductors. The pit car loader cables ar e up to 450
feet in length and are Tirex twisted dllplex construction with No. 10 con-
ductors.

The Jeffrey mlnlng machines are operated from the 108- Dnd 110-cell
powar tanks. The rcck-duat distributor and air compr e ssor s are operated
from gather~.ng locomotives equ'Lpped.with 48. cells. -

Condition or Equipment in E~olosion Area

At least 20 of the total n~berof pieces of elect~ical equipment were
in the explosion areas.Somo of the damage to. this equf.pmen t and its 1:1iring
undoubtodly K3.S a result of tho for ce s-of the exp'l.osi ons ,

A. Pit car londers

Except for the starting switches and trailing cables, the electrical
condition of the pit car 10ad!3rs exaBined appoared to be very good. The
starting sw.itch was incomplete, which made the pit car loaders nonnormi s-

'. _.
sD)le :'n that .the bar conncct tng tho sVTitch levers was missing on 7 of tho'
machines examined, \'li thoutthisbar tho starter is used as a 'sing10-
Lnsbead of a double-polo swit.ch , Furthormore;' the intorlocking featuro that

- 7 -
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is designed to prevent opening of the starter for fuse renewals until the
switch has first been thro~m to the "off" position is defeated by the absence
of the bar. Thus it'becomes possible to change fuses while the fuse clips
are alive.

Instead of being coiled up, the trailing cables for these machines
were found stre\tn about on the mine floor. Permissible pit car loaders of
this tY'~e are required to have hooks or horns upon which the surplus cable
can be coiled to keep it out of the way of cars and locomotives. These
cables contained many cuts and splices, rione of which wore found to be
vulcanized. There was also evidence that the splices were not properly
mad~. For example, the cablo for the pit car loader in the pillar split
betweon rooms 4 and 5, in 3rd right flat, ~~s found with the ends trimmed
as though splicing \~,s in progress at tho time of the eA~losion. A 4-foot
piece of cable nearby evidently had boen taken out of the main cable. In
this short pieco of cable there were two splices made by t1ing the conductors
together. On the knots of one of thoso splices tho copper was beaded where
the conductors had squeezod together through the insulation. The cable
for the machine in room 7, 4 left, was found pulled apart at a splice. The
cable for the machine in No.3 heading, 3 right, was cut and the conductor
str~Lds may have beon beaded. The cable for the machine in No. 1 airway
(heading), 4 right, v~s found cut off about 4 feet from the clamp on the
machine. A picco of cable about 12 feot in length ncar the machine may have
been cut or pulled loose from ~)lices from the rest of the cable. The
strands of the conductor at one end appeared to be beaded as though by elec~
tric current. The plug connection for this cable was found disconnected from
the feeder cable. At 4th right, No.2 heading, room 4, a concentric cable
for a loading machine was found ~~t in two on top of a fall. The ends of
the strands were definitely burned as if a short circuit had occurred in the
cable.

~ne nominal method of CO!llLOC~lngthe trailing cables of the pit car
loaders to tho feeder cable was by means of Anderson plugs and sockets.
However, this arrangement was not adhered to strictly, as several rnachine
cables were found to be spliced directly to the feoder cable. Stumps of
smaller cable were also seen whore evidently pit car cables had been cut
free from tho feoder cable.

The absence of plugs for disconnecting the pit car cable from the
feeder cable for splicing tends to encourage the (Lqngerous practice of splic-
ing the smaller cable while "hottl, because it would otherwise be necessary
to shut down all the other loading machines by opening the switch at the
power tank. The nonpermissible plug and socket arrangenent is such that the
plug may be inserted or withdrai1llat will while the contacts in the socket
are alive. Removal of the plug while the machine is running would result
in dangerous sparking at the contacts in the socket~

The only overload and short-circuit protection afforded the cables for
the pit car loaders consists of a single fuse in the switch box on the
power tank that serves the several pit car loaders attached thereto. This
fuse is in the positive side' only of the 2-wiro circuit. Examination of a
power tank switch box in the motor barn showed that two 200-ampere fuse links
are used. The resistance of the No~ 10 loading machine cable plus tho
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resistance of splices and plug connections is such thati t is very unlikely'
that the 400-ampere fuse would ffblowrt if a dead short circuit occurred in
the cable n.ear the pit· car loaders. The approval plate on these ·pit car
loaders reads, in part, that the c~ble must be ttadeguatcly protected by fuses
or other automatic circuit-interi~pting devicesff; also that lfspliced cables
must not be used. unless the splices are properly made and vulcanized".

It is understood that 30-ampere fuses are used in the starting boxes
for protecting the motor and wiring on pit car loaders, but these would not
protect the No. 10 conductor trailing cable.

D. Power tanks for loading machines

In/general construction these power tanks consist of a nonpermissible
battery box of 2-inch lumber on a mine t~lck. Wooden covers hinged at the
center 10ngitudinaHy and sheathed outside with sheet steel protect the tops
of tho battery cells. These covers have no locks to prevont their being
opened by unauthorized persons: also no provision appoars to have been made
for vent.LLat mg the box to car-ry off the gases liberated from the cells.
Each box is s'luipped with a single Mancha explosio:l--prooffused. m·d t.chbox
connected to 0.:1 Anderson receptacle or- socket. This switch box, thEn'efore,
protects and corrt roLs onLy one side of the battery circuit. ~he Anc.er-son
socket has no provision for keeping the plug in place while the switch is
closed, and the plug can be inserted while the contacts- in the socket are
made alive. In other word s, the switch can be closed with the plug removed
and the plug can be pulled out while current is flowing to tho pit car
loaders. No clamp is used to hold the-cable in such a way as to prcven t
strain on the connections in the plug v~lile it is in place in its soc~et.
This in itself is an operating hazard.

Tho power tank in room 4 off 4th. ~ight, No •.2 heading, had 6 cell tops
broken, indicating that an i~lition·of·hydrogenhad tal:ehplace within the
cells ovnng to undetermined source of i~lition.The covers of the t ank in
room 6 off 1st crosscut left, 4 left flat, were dama.ged in the explosion,
but the ceEs appeared to be in good condition. The plug was found to be
in its socket after the explosion and the si'!i;tchclosed.

c. Miningmachines

The Jeffrey arcv~ll n~,chine parked at room 8, 4 left, No. 4 heading,
was found with the headlight cable pulled out of its connection box on the
main motor. The trailing cable plug and stl~ainclamp ':d. th chain wer e found
attached to the cable ar.d lying between ties near the machi.ne. The main
switch handle was up, Lndicating tha~ _the swit ch was IJ8-rt:,.y or completely
closed. Ano+her machme vceen at room l:~ off l+ right bad :.t s main switch
clo sed, The trailing ca.bLe \<12.6 fully reeled. up with its plug and atradn
clamp attached. The caDle had numerous splices in it.

D. Air CO!TIP:>:~~sors

The compr essor , formerly a permiss'ible type, examined at 3rd left over-
cast was used in connection with a gathering locomotive equipped with a 48-
cell battery. This compressor wa s never approved for operation at voltages
Ul1der 250, nor has.the method of connecting the running plug in parallel
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with the compressor' cable.been approved. On permissible power tanks the
power outlet must be separate and distinct from the receptacle .for the run-
ning plug of the locomotive, and' means must be provided to keep ~he com-
pr-e ssor or other machine plug from being pulled, out under load.

The knob and latch for the fuse plug 'were missing on this compressor.
It would be difficult to renew the fuse without first replacing the missing
parts and making necessary r~pairs to the switch box.

E. Rock-dust distributor

The rock-dust distributor examined was new.and was not in the explosion
area.

F. F..aulage(""tramming") locomotives

The motors of two haulage locomotives had been he~ted to such an extent
that the internal insulation \18.S damaged, necessitating re~Tinding before
they-can be returned to service.

G. Gathering locomotives

As previously indicated, tho gathering locomotive operating the com-
pressor at 3rd left overcast was used in a nonpermissiblc manner, in that
it had no independent fused power outlet for the connection of compressors
or other equipment. This locomotive had 11 cell tops broken in the battery,
probably by internal explosions of hydrogen in the cells due to electric
sparks or flame passing over them. One cell terminal was deeply scarred,
but i~ was uncertain whether the scar ~~s an electrical burn or merely a
mechanical abrasion. This locomotive was fitted with one main fused switch,
whereas two are required to complete the protection of the wiring. J30th
headli~ht lenses auueared to be cracked all the way through.

No.7 locomotive in room 5, 3rdright, was found with the two battery
box covers shifted st.deways.to the point wher-e one cover was hanging .
vertically over the side. The exposed cells appeared to be in good condition,
as no broken cell tops were visible. The nu~~ing plug was not locked in
place and there was no headlight switch box as is required on permissible
locomotives. There 1t~S also onlJ7 one fused switch instead of t wo as is
required for protection of the wirin~ •.

Tho locomotive next to the power tank in 4th right radius, No. 1 room
chute, was found with the battery box covers shifted slightly and no lock
for these covers was seen. The nll~ing plug was not locked in with padlock
as required on per~issible cg~ipment.

H. Power tanks

The large power taclc fOtUld in room 4, No.3 development, had no lock
for the battery box covers, and tho lifting mechanism was almost entirely
missing. All battery cells had been washcdm1dpainted two weeks prior to
the explosion and appeared to be in good condition. The cap for closing the
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power' outlet 1I18.Smissing. Ti'loof the threo sets of fuses in the power out-
lot switch had boen blo"m; two 400-ampore links were used in each position.
The interlock for preventing the insertion or removal of the power plug while
the contacts in the power outlet are alive 1I1asmissing. One set of fuses
was blo"ffiin the fused switch for the running plug. The hose conduit for
the cables to the running plug 1ITaSworn through, The exposed cables did not
appear to be damaged , .!Ihe cylindrical sliding ring cover at the commutator
end of the motor had been cutoff, leaving only about one third of tne
original cylinder, making the locomotivenonpermissible. The retaining ring
was also cut to the same length and was held by two cap screws. Thus the
remaining part of the ring cover was not positively bolted in place to pre-
vent expos~ITeof the large opening into the motor.

The power tank found between Nos. 2 and 3 headings, l~th right, had a
motor tlmt had been ,altered in the same way as described above. The power
outlet wa s not protected. 'oya cap and the interlock mechanism wa s missing.

The motor of the tank-in 4th left and tba t of the tank in l~th right
radius, No.1 room chute, also had been altered by cutting down the ring
cover.' The power outlets wer e not capped and interlock mechanisms were
missing. Th·:,::running plugs wer o not locked in place, nor were the battery
box covers locked.

The No. 15-A tank battery in No. 3 dovelopment had 21 cell tops broken;
also one cell connecting strap was burned in two. Another strap was burned
away, leaving ~bout two-thirds of its original width over tho'entire longth.
A number of colI terminals were marked as though recently struck.

Hotor Barn

The motor barn near the oottom of the air shaft is eq~ipped with charg-
ing pffi101sand 17 plugs on flexible c~bles for connection to the vario~s
locomotivo and tame battery boxos during charging periods. The gathering
locomotive batterios, for example, roceive an 3-hou1' regular charge start-
ing at 95 amocr-e s and finishing at 20 amperes, also a weekly overcharge of
6 to 3 hours. Hydrometer reacUngs are taken every 30 minu.tes dur Lng charge
and the cells are watered at least: once a week. Washing and painting of the
cells is dono at regular intervals. 'The man in charge of batteries in the
motor barn chocks the seals for headlights and switch coxes every day before
the locomotives leave tho motor barn. Fuses are checked with a light every
day to determine whether replacements are noeded.

Current for cl12-rgingbatte:ries is delivered to the motor barn by cables
from surface generators. These cab Le s arestJ.spencledin the man-shaft. A
balancer set in the motor barn assists in control of charging current. An
insulating mat is.pla.ced before eacn.charging panel.

EXPLOSIVES

Coal is bLaated with permissible Monobe l,C exp'LosLve s, in l-l/S-inch
by 3-inch cartridgest and rock with permissib~e Gelobel. Rock is drilled
\'1ith an air hamme r and then char-ged ltdth Gelohel t presumably confined with
clay according to company regulations, but a shot was found charged to the
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collar of the hole with explosive in 3rd left flat. Some clay may have
been piled on top of the shot and then been bloiin away by the explosion.

Holes are drilled in the coal to within several inches of the back of
the cut. In one room a bootleg was found in the coal, 14 inches on the solid.
Shots are fired by shot firers, at any time during the shift, using a per-
missible single-shot Davis magneto-type blasting unit.

Charges, with a lI9Zimum of 3 sticks, are confined in the hole with dry
clay in paper"du.'11JIliesllniade from special paper. A No. 6 electric detonator
is inserted in a cartrid5e of explosive and placed in the hole first, with
the detonator pointin~ towards the rest of the charge.

Explosives are taken into the mine at night in wooden, rubber-insulated
boxe'a-p Lac ed in regular mine cars. A 24-hour supply is distributed to
rubber-lined wooden boxes in each section. Theffilotfirer then distributes
it to each miner, who stores it in a cloth or r~bbcrized cloth bag, hung on
a cap p~ece a safe ftistanco from tho face. Detonators arc stored in wooden
boxes. Whether these are hung from a post or placed on the gob could not
be determined, although none of the containers found was hung on a post or
crossbar. All explosives should be stored in a sub.stantial box of wood or
other dielectric material in a hole dug in the rib at least 50 feet from the
face, and the detonators should be carried by shot firers. Containers should
be of dielectric material and so c9nstl~cted that the detonators will be
adequately protected. The present plan of d.istributing only one day's supply
to each miner should be continued. There is evidence that e~~losives burned
in several places and detonation of explosives and detonators may have con-
tributed to the propagation of the explosion.

DBAINAGE

The mine is naturally dry and dusty, but to the north of 3 development
a body of ~~ter lies in old workings. A plliilplocated near room 6 keeps the
i'TaterpelO1>l.a'definitelevel. This -DOdy of ivater probably helped to limit
the explosion. Water is also found in a low area in 6 development just
inby lTo. 1 haulage right.

DUST

The mine was dr~rand (lusty in all ltlOrkingplaces and on practically all
haulage roads. In the area affected by the explosion, dust wa s more than
an inch thick in most places, and considerable dust was found on the material
gobbed beside the track. VThOl'Oiron rails were used as crossbars, dust had
collected on the flangos. Samples of rib and road dust were collected in
the explosion zone and in tho ~affected 6 development. Analyses of rib-dust
samples arc given in table 2 and road-dust samples have been tabulated in
table 3.

The analyses of the rib dusts show an average ash content of 11.0 per-
cent wher-e no rock dust 1I1as.presentand 34.0 percent in the rock-dusted
areas. The highest ash content ~~s 66.L~percent in a sample from a rock-
dusted zone. The ash content of samples collected in.the. erplosion area
ranged from 5.0 to 8.9 percent ash.where no rock dust had been applied and
33.2 percent on the haulage road at the same location. iihere the flame
died out on this entry the ash 1I~S 55.5 percent.
7610 - 12 -
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Samples 48877 and 48879 wer-e collected in freshly rock-dusted rooms.
In room 5 where dust had been piled to \dthin several feet of the roof the
ash \IJ"aS 15.0 percent, and in room 6 where large pieces of rock wer e gobbed
against the rib the ash content was 36.4 percent. On the freshly dusted.
haulage road near room g the ash was'oniy 21.1 percent.

The road-dustsai11"Ples showed an average ash content of 12.2 percent
wher-e: no rock duat had- been applied and 34.6 percent wher-e rock dust had
boen applied. In the explosion area the ash ranged from 6.2 to 14.0 percent
al1d on the haulage road at the same place 35.7 percent. Outby on the haulage
road near wher-e the flame died out the eshvcon bcnf was t~).j..7 percent, but
opposite this po,int the inert content 1IJas13.7,18.1, and 25.0 percent.

In the unaffected'part of tho mine on rock-dusted entries the ash con-
tent ranged from 22.2 to 32.3 percent, and on'non-dusted ontries f'rom 16.3
to 27.8 percent.

The analyses cloarly indica.tethat, in spite of the large amounts of
rock dust applied; the conbustible dust is present in such large amollilts
that the iner'~ content is far be Low t ha.t necessary to prevent propagation of
an expLo sf on , The need for cLearrtng excess dust from all entries bef'or-e
ap~lying rock dust is clearly Sn01rffi.

The feasibility of applying'water to the coal during the various mining
operations to allay the dust should be carefully investigated. Water sprays
should be est.ab'l.Lshedon the Loaded side 'Grade in each section to,\vet the
tops of loaded cars before the trip is r~uled to the shaft bottom.

The application-of calciu~ chloride on the haulage roads might also
help to allay the dust; and it wou.l.dbe good policy to tryout the practice
of keeping the floor of haulage roads 1rTet by use of 1rratercars, sprin}:ling
1rnth hose, or by use of suitable water sprays.

The Pocahontas No. 4 coal is generally soft and friable a~d in pillar
workings the dustiness of the coal is increased by the stress6s inducod
when pillars are extracted. Dry dust is readJ.ly t hr own into suspen si on and
when so suspended is more readily ignited. vmen water is applied to the
coal during cutting and 10ad1ng,a large part of the dust is prevented from
rising into the air or from being thro1rffiinto the air by an explosion. The
wide extent of the explosion on January 10, 1940, undoubtedly 1ras due to
propagation of coal dust aided by e~lllosive gas. If dust at the face had
been we t and outby had been adequately mixed wi th rock dust, the e:x..plosion
might have been restricted to one section.

If at all feasible, the face region should be thoro11ghly vetted before
and after blasting and at frequent intervals during loading of coal. Mining
machines should be provided with means for keeping a stream of water on the
cutter bar to wet the machine cuttings and prevent formation of dust. The
loaded cars should be wetted before leaving the working places and water
sprays should be placed on loaded side tracks to vIet the tops of the cars,
so that dust will not blow off and contaminate the rock-dusting.
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ROCK DU9r

The mine has considerable rock dust applied on haulage roads and in
rooms, whe re track is maintained'. Once a week rock-dusting is said to be
done in the working places and on entr~es having track in them, but as rock-
dusting was not started until many of the entries had been driven, probably
at least two-thirds of the entries have not been treated.

The effectiveness of the rock dust has, in most places, been greatly
reduced, o~ practically voided, by the deep layer of coal dust on the floor
and the ribs.-

During 1939, according to information published by the West Virginia
Depar-tment of Mines, 785 tons of'rock dust were applied, or an average of
3.515 pounds per ton of coal. Only t\"/oother mines in the county used more
dust, and only six mines in West Virginia used more dust per ton of coal.
The quantity used was nearly twice as much as the average for the county
and nearly three times the average for the State. -

No rock-dust barriers have been installed and no map showing the extent
of rock-dusting is maintained. It is believed that a record should be
maintained of rock dust used, feet of entry treated, pounds applied per foot
of entry, and analyses of samples collected at strategic locations.

New stoppings and overcasts built after the explosion are provided with
pipes to allo,'!ho se to be taken into back entries to apply rock dust. In
the room entries the first heading has been fitted with a door 30 inches'
square, and the No.4 heading has a 6-inch pipe in it.

All entries should be cleaned before rock dust is applied and all
entries that can bo reached by a high-pressure rock-dust machine with hose
Should be thoroughly rock-dusted. Places that cannot be reached with a hose
should be protected with suitable barriers or rock-dusted by hand.

The return airways in many parts of tho mine cont~in more th~~ 1 percent
methane; hence it is advisable to maintain an incombustible content of 75
percent or over.

Rock dust did not stop the explosion but , as it was not particularly
violent, rock dust may have decreased the propagation rate, and on 3 de-
velopment outby No. 1 haulage left rock dust may have stopped propagation
on the haulage road. ..

FIRST AID AND MUTE RESCUE

In 1937 all omployeos were trained in first aid and at the time of the
explosion practically all men had had this training. Approximately 60 men
have received mine-rescue training and additional men in the other 3 mines
of this company have been trained. Forty men have cONpleted the Eureau-of
Mines course in accident prevention.

Six Gibbs oxygen breathing apparatus are kept in the mine-rescue room.
This equipment is used once a week by at least one of the company's teams
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and is in safe working condition. Six All-Service gas masks are also avail-
able for use in the mine-rescue room. The central mine-rescue stations at
Berwind and Logan, W. Va., are also readily available. The system of cen-
tral mine-rescue stations in West Virginia is described in Bureau of Mines
Miners' Circular 39.

Since the disaster. self-rescu.ers have been ordered for all. employees
of this and affiliated companies. It is understood that their use will be
described and discussed before the men are given them. A regular periodic·
sys~em of inspection will be instituted.

SAFETY ORGANI UTI ON

A safety inspector is employed and he spends his entire time inspecting
.the mine, instl~cting men in mine rescue.and first aid, and helping to
formulate the safety po Licy of the company •

. Printed l~les are issued to new employees and these rules were being
revised by oparat Lng officials when the explosion occurred.

Safety meetings of all employees are held. monthly' and safety bonuses
.are drawn. A revision of the system was being made and in the future only
those who have not been injured\1ill be eligible for drawi.ng, Previously
those who had not lost 7 or more ~ays due to an accident were eligible.

SUPERVISION A1TD DISCIPLINE

Each section foreman has about 22 men Under his direction, working in
only about 7 p.Iac'e s, thus enabling him to vi sit each "Jorking place six to
eight times a shift. Whether or not this was done could not be checked.
(It \~s reported that at least one foreman was knO\vu·to spend a great deal
of time near the telephone· in his sec t ion ,) Shot firers are in the places
frequently and they should be able to check unsafe conditions.

FIRE-FIGHTING

A lOO-gallon soda-acid fire-fighting tank is maintained for undergro1L~d
use and it can be readily transported to any desired location. One pYrene
fire extinguisher is placed. ina suitable rack on each machine and Locomo tdve;
six 2-1!2-gallon soda-acid extingu.ishers are placed in each section.

MI1"E CQl.IDITIQl.TSHTI·1EDIATELYPRIOR TO THE EXPLOSION

The mine was in normal operation on Tuesday, January 9. the day prior
to the ex-plosion, and on i"ednesda~l, Januar;y 10, the day of the explosion.
Two 7-hour shifts were worked per day and the shifts were changed at 3:00 p.m •.
daily. One hundred and thirty-ei&ht men were in the mine at the time of the
explosion. Thirty-seven men, including the section foreman, were on the
we st side of the mine, which wa s not affected -oy the explosion. Ten men,
including the mine foreman, wer e at their posts of duty near the two shaft
bottoms. T,10 men wer-e on the No. 3 development haul.age road on their way to
the shaft. Twenty-two men, including the section foreman, were on the 4 left
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f].at section; 2 men ~lerecleaning up a fall near the overcast at 3' left
flat; 25 men, including a section foreman, wer-e on 'the 3 right flat section;
and 38 men, including a section foreman, were on the No. 3 development. section.

According to a statement made by H. L. Schweinsberg, safety inspector
of the company, who visited the pillar section on No.3 development entry the
day prior to the explosion, the places to the extreme right end of the pillar
line were ready for and expecting a pillar f~ll. When this section was
finally reached during the recqvery operations on Sunday, January 14, it was
determined that this expected fall had occurred.' In speculating upon the
possible cause of the explosion the management seems to be of the opinion
that this expected pillar fall may have come at the time of the explosion,
forcing explosive gas out into the working places.· That this pillar fall may
have been coincidental \-lith the explosion seems unlikely because the bodies
of the two men \"0 rldng in the place nearest the expected pillar fall wer e
found closer to the fall than they would normally be in tho event that the
fall was imminent. Moreover, if the fall were about to ta-~e place at. about
the time the explos.ion occurred, it is highly probable that the. section
foreman wou'Ld have been on hand. The section f'or-eman !s body was found at
the Shot firers' station near the entrance to the section.

Aside from this eA~ected pillar fall, conditions ~n all three sections
of the mine affected by the explosion appeared to be normal insofar as could
be determined by the investigation after the explosion.

Information on barometer readings on January 8, 9. 10. and 11 \11'aSob-
tained from a recording barometer at the Carter Coal Company mine at
Caretta, i'1. Va., about .5 miles from the. :Bartley mine. The records show:

.January s 12:00 noon 28.40 inches
January .9 12:00 noon 28.72 inches
January 10 12:00 noon. 28.71 inches
January 10 2:00 to 4:00 p.m. 28.74 inches
Januarjr 11 12:00 noon 28.46 inches

F~om January 11 the barometer dropped constantly until January 15 when
it.~eached 28.00 inches. 3ecause of the rising barometer from ~au~uary 8 to
January 10 it is co~cl~ded from the preceding data that the charige in atmos-
pheric,pressure bears no relation to tho occurrence of gas in the working
places of the liTo.1 mine on the day of the ezp Losf on , .

So far as could be determined, the' fan was in operation and there were
no interruptions on the day of the explosion. The latest report of the
fire bosses was made 011 the morning of the explosion and no standing gas
was repo~ted in the active working places.

PREVIOUS EXPLOSI01TS IN THIS OR lr.IDAR:i3YI·'inrnS

There is no. record of any gas ignition or mine explosion ever having
occurred in this mine previous to tho explosion of January 10. despite the
fact that the mine has boon oporated about 15 years, is extremely gassy,
a-~d is regarded by the writors to be Gxc80Qinglydry and dusty. Numerous
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mine explosions have occurred, however,in mines operating in the Low-vo La tLLe
and medium-volatile coals of McDowell County. The follov~ng records of such
major disasters were taken from the Bureau of Mines files.

Number
Date ~. Location killed

1902 Sept ,15 Algoma lIo. 7 Algoma, W. Va. 17
1905 Feb. 26 Grapevine 't'1ilcoe,W. Va. 6
1905 Hov. 4 Tidewater Vivian, W. Va. 71908 Dec. 29 Lick Branch Switchback, W.Va. 50
1911 Nov. 18 Bottom Creek Vivian, .~l. Va. 18
1911 lJIar.28 Jed Jed, W. Va. 81
1916 r.-Iar.28 King No. 98 Kimball, W. Va. 6
1919 July 18 Oar ewelL No. 3 Kimball, v, s«. 6
1924 ~Iar. 28 Yukon 1if0 .;; . Yukon, W. Va. 24
1927 lJIay 13 Shannon Branch No. 3 Oape Ls , ~l. v«. 8
1928 Apr~ 2 Keystone llTo.2 Keystone, W. Va. 8
1928 May 22 Yukon No. 1 Yu1con, ~l. v«. 17

PROPERTY DAII'JAGE

In s1L~ing up the property damage brought about by this explosion it
may be stated that the damage to equd.pmenb was negligible. On the other hand,
much labor and material were e}~ended on the removal of falls from the !k~ul-
age roads and the reconstruction of stoppings and overcasts.

It is exceedingly difficult to estimate the material and social losses
occasioned by this explosion whd ch took the lives of 91 men. In addi t Lon to
the cost of compensation benefits, ltThichare relJOrted:to be from $400,000
to $500,000, the recovery wo rk ,:the cleaning up of falls, the reconstruction
of stoppings and overcasts, .the loss of production from the mine fora
period of one: month. or more. the loss of wages to e~ployees, and other
incidental items would bring the total cost to,~ tremendous sum.

STORY OF THE EXPLOSION

At abcut 2: 30 p.m., on the day of the explosion the mine foreman. the
dispatcher, and one of the workmen we rc in the di spatcher Is office near the
bottom of the manway shaft. SudQonly a rush of air occurred along the entry,
the sound of )rlhichwas dc scrdbed. as "like a fire siren" •. The a bmo spher e
was immediately filled with dust. Men working around. tho bottom of the coal
shaft and tho man way shaft also felt the strong rush of air and realized
immediately that an explosion had oecurred and that the force had evidently
como from tho northeast portion of tho'minc. Thirty-seven men working in
tho west portion of the mine were not awaro that an explosion had occurred.
but wer-e immediately notified wid they came to the shaft una.Lded, These men.
togethor with the 10 men located at or near the &~aft bottoms. were hoisted
to the sUl~faco. The first indication of any trouble on the surface was a
column of dust which rose from each of the shaft openings to a reported
height of about 100 foet .•.·The time was noted by the hoisting engineer to be
exactly 2: 30 p •.m;
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The. operating officials, including the vice president, the general
manager, tho mine mlperintcndont; and the safety engineer, wore holding a
safety meeting at the general office located nearby. Upon being notifiod
that there was trouble at the mine, the safety engineer and the superintendent
proceeded immediately to the shafts, whereupon it was discovered that the
erplosion doors on the.fan had been blo\~ open. Arrangements were then
made to close the explosion doors on the fan and ,a rescue party entered the
mine at about 3:00 p.m. The district inspector of the State 'Department of
Mines arrived at the mine ,at about 3:30 p.m. and entered tho shaft soon
thereafter.

RESCUE~TD RECOVERY OPERATIONS

The rescue party. proce~ded in fresh air to the mouth of No. 3 develop-
ment entries, where they found an overcast d~naged by the explosion. After
making repairs to this overcast, they traveled in fresh air into No. j
development entry to about No! 12 room, where they encountered a small
fire which was immediat,ely"extingui-shed. Several additional small fires
were encoUntered along the No.3 development haulage road at No. 15 room.
A stopping between the intalce ~d return was blo~nl out at this point and was
replaced by a temporary stopping. While this work was in progress a second
explosion occurred, which ~ns evidenced by a strong inward and outward move-
ment of the air at the point uhere the work was being done , 1'/honthe second
explosion occurred, the r~scue party returned to the surface to discuss the
situation and decide how to. cope with a very hazardous problem. The second
explosion occurred about 7 hours af t ar the original explosion, at about
9: 30 p s m,

M. C.McCall, engineer in charge of ]ureau of Mines Rescue Car No.4,
was notified of the explosion.at 5:10 p.m. by R. E. Salvati, vice president
of the company. Mr. McCall notified J. J. Forbes, supervising engineer of
the Safety Division of the Bur eau of Mines, at Pittsburgh, Pa , , at 5:20 p.m.
Mr. For"Des order-ed Re scueDar- No.4 of the Bureau of Mines to be sent to
the mine. It left Keystone, W. Va •• about 7:15 p~m., arriving at 3artley,
i'1. Va., at 10: 15 pvm, The follo1JJingBureau of Hines men were directed to
proceed to the disaster: W. R. Park and F. J. Furin, who were at Carswell,
W. Va., and who arrived at the mine at 10:45 p.m.; M. C. MeCall and J. S.
Ferraro, who arrived at BartLey , ~1.Va., about 11:30 p.m.; and M. S..•.A.nkeny,
S.W. Pero, and T. D. Brown , who were at the Pittsburgh office and drove all
night to reach t:qo scone of the disaster at:g:30 the next morning. C. W.
Owings left the Pi ttsburgh, Pa , , office of the Bur-eau on tho afternoon of
January 11, arriving at tho mine at 12:15 p.m., January 12. Meanwhile, ad~
ditional.inspcctors of the West Virginia Department of Mines and apparatus
crews arrived on the scene from time to time.'

Work 1J~~ ro~umod in advancing into the erplosion area during the night
of January 10. The first t"JO bodies were f'ound on the }oTo.3 development' "
haulage road opposite No. 19 room. T~eso men ~~d beon working in the No. 6
heading section and were caught by the explosion whilo on their way out of
the mine. They \>101'0 evidently asphyxiated and burned.i'lork was vcontdnued
throughout the night in advancing into 110. 3 development entries 'in fresh
air by erecting temporary stoppings to replace those destroyed by the ex-
plosion. On the morning of JanUAry 11, the overcast at 1 right flat \~s
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reached and repairs to this overcast were made. Shortly thereafter the
intersection of No. 1 haulage left and the No. 3 development entries \~s
reached. At this point it was decided to adva~ce into the No. 1 haulage
left in an effort to reach the 4 left flat section as auickly as possible,
the general opinion being that if there were any survivors they would be
located in that section. The indications at the intersection were that the
explosion probably came out of the wo rktngs on the l-To.3 development section,
and it 1IlaSthought unlikely that there would be any survivors in that sect Lon.
In o~der to advance into No. 1 haulage left, No.3 development entries were
temporar~ly sealed off with canvas and the air was carried into No. 1 haulage
left.

To guard against moving too much air at a time, apparatus crews ~ere
sent ahead to .see thatbreak-throu..ghs between the intake and retur.ns wer-e
open and to erect temporary btattices across the intakes. This precaution'
was deemed necessary due to the high concentration of methane encountered
rotd the possibility of fires ~hich:might provide an ignition source for ad-
ditional explosions. Moreover. there were numerous storage-battery power
tanks located in both the 3rd right flat and 4 left flat sections which,
together with the feeder cables attached to them, constituted a very serious
fire and explosion hazard. An additional precaution was to examine the re-
turns frequently, wearing.All~Service gas masks, in an effort to detect any
smoke in the returns which would indicate possible fires ahead. No smoke
\~s observed in these returns at any time.

As the recovery opera,tions progressed into the No.1 haulage entries,
all openings to the 1st right flat, 2nd right flat,and 3rd right flat were
temporarily sealed off vIith bratt'ice cloth •. The bodies of 2 men, a driller
and helper, were found ,near the 3rd left overcast, which had been blown out.
Six additional bodies'were found on No.1 haulage entry between 3rd left
flat and 4th left flat. Another body was found about 50 foet inby from the'
overcast on 4 left flat and 2 additional bodies were found about 200 feet
inby on No. 1 entry of 4th left flat. The circumstances under which all but
one Qf these 9 bodies were found indicated that they traveled a considerable
distance after the explosion and their death was caused by a.sphyxd.a.tLon ,
This left 15 men unaccounted for in the 4 loft section. When the working
places wore explored in this section, no one was found 'in any of the working
places. The following shift explored tho 3 return entries of the No. 1
haulage inby from 4th left flat and found the 15 missing bodies. Nine of
them wore huddled together in ono group and 6 others were found outby, as
indicated on the accompanying map. It is entirely obvious that these 15 men.
including the section foreman, traveled from the working placos in 4th left
flat into these return entries after the explosion. There is no evidence
that these men made any attempt to eroct barricades and it is very likely
that there was not sUfficient time to (10 so. On the other hand, they may
r~ve decided to wait for a while with the hope that the atmosphere would
clear up sufficiently to permit them to make their way to the shaft. All 15
of these men di?d of asphyxiation.

Exploration or" tho 4th loft flat section was completed and a total of 28
bodies were recovered by the morning of January 13. Tho next.move was to
drop back to 3rd right flat, erect temporary stoppings across the intakes
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of No.1 haulage just ihby from 3rd right, and conduct the air into the
haulage road of 3rd ri&~t flat •. The pillar section on 3rd right flat was
subsequently ventilated and 25.bodies were recov~red from this section. Due
to the -large volume of ezp Lo sdve gas being moved and a lack of sufficient
quantity of air, some of the bodies in this section had to be removed from
the ",orking places by oxygen breathing apparatus crews.

~Tork in the Jrd righ(flat section was completed by midnight, Saturday,
January 13, after which. the 110. 1 haulage entries wer e temporarily sealed
off at the intersection of No.3 development entries, and the air was car~ied
into the No. 3 development entries toward the working section. Considerable
time wa s lost in removing a trip of wrecked car.s on No. 3 development just
inby from No. Ih8.ulage.The wOl~king places of No. 3 development wer e reached
at about 8:30 a.m., ..Sunday,' January 14. The section vias explored and all
38 bodie s in this section "Jere recovered by 9: 30 p. m, of the same day. At
the conclusion of the recovery workon Sunday night, January 14, everyone
was ,ri.thdrawn from the mine and plans were made tq start reconstructing
stoppings and overcasts to permanently restore the ventilation on Tuesday
morning, January 16. ObvLous Ly no official investigation could be made
until after permanent ventilation could be restored because thore wa s not
sufficient air.to keep the working sections clear of' eXplosive gas due to
leakage of air through the temporary stoppings and damaged overcasts.

The recovery work "ms seriously hampered and slowed down due to numerous
large falls along the No. 3 development and ~To. I haulage entries, which
made it extremely' difficUlt to obtain supplies. As the recovery work
progressed, large crews of men were engaged in cleaning up falls along the
haulage r'oad.sso that by the time the recovery wo rk was completed the main
haulage road was clear to the intersection of No. 1 haulage entry. .

The use of trained oJQrgen breathing apparatus crews aided very materially
in expediting the recovery of the mine \'lith much greater safety to those
engaged in the work under ground than woul.d have been possible without them.
Ackno1,<lledgmentis made to tho followingmine-rescuo teams for the effective
service rendered by them:

Pond Creek Pocahontas Co. No. I mine
Pond Orook Pocahontas Co. No. 4 mine
Pond Creek Pocahontas Co. No.4 mine
Pond 'Creek Pocahontas Co. No .•3 mine
Raleigh Wyoming Mining Co.
Carter Coal Co.
Island Croek Coal Co.
American Oo'lilCo.
Pocahontas Fuel Co.
Eastern Coal Co.
Carter Coal Co.
New River & Pocfu~ontas Consolidated Co.
Koppers Coal Co.

:Bartley, 1'T. v«,
Bartley t it;. Va.
:Bartley t 1'1. Va.
:Bartley, ill. v«.
G,IE;m, Rogers, v'T. s«,
Coalwood, W. Va.
Holden, ~T. v«,
HcComas,' v, s«.
Jenkinjones, W. Va.
Stone, Ky.
Carotta, v, v«,
Berwi.nd , '1fT. v«.
Carswell, W. Va.

Tho-recovery operations progressed continually, 24 hours per day, in
4-hour shifts. Each shift "ms in charge of a representative of tho Pond
Creok Pocahontas Company, who was assisted and advised by ono or two

- 22 -

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody



in~pcctors of the West Virginia Department of 'Mines and one or two repre-
sentatives of the United States Department of the Interior, :Bureau of Mines.
The Bureau of Mines representatives worked 8-hour shifts, thus overlapping
the shifts:of the 'compan~ and Departm~nt of Mines representatives. A repre-
sentative of the engineering de~artment of the Pond Creek Pocahontas Company
accompanied each shift tQ make notations on the map of the location of each
body ..as f'oundand any other evidence that may have a bearing on the explo sion.

. The company engineers who served at the explosion were C. C. Waldron,
IV. H. Day, o. C. Casteel, 1'l. M. Largen,Tom ioJ'illiamson,and i'lalterDe Bard.

o. •

The company ~epresentatives who were in charge of the shifts were
H. L. ScbJeinsberg,J. ~~. Holbrook, Jack Bartlett, and C. F. Smith.

Representatives of the West Virginia Department of Mines were N. P.
!L~inehart, Chief of the Department; E. L. Chatfield, inspector at large;
and Inspectors W~ 'L. Lyons, ~v. C. Sturgill~ W. W. Jones, J. '!Jr. Hall, H, D.
Lowe, Floyd Houck, Ray Ellis, Robert Lilly, Ivan Shu~ate, Clinton Meadows,
8.L"1dYO'.lllgLawson. .

From the time the first Bureau of Mines representative entered the mine
at 3:00 avm, on January, 11 to the time the recovery 1I1Orkwas completed
January 14 at 9:30 p.m., there :wereat least one and usually two Bureau of
Mines men on duty underground ahead of the working crews. The.work of the
Bur-eau at this explosion consisted of keepd.ng a check on the quality of the
air as the crews advanced, consulting with company officials and mine in-
spectors as to procedure, preparing, directing, and inspecting apparatus
crews at the fresh-air base, and otherwise looking after the safety of the
men engaged in the recovery work. A great deal of credit is due the Bureau
of Mines and the West Virginia. Department of Mines for the fact that the
recovery operations, which necessita~edthe exposure of large crews of men
to extremely hazardous conditions of eXplosive gas, carbon monoxide, and bad
roof, were efficiently conducted without injury to mlyone.

For the information of the Bureau of Mines, the following is a record
of the time spent underground by the personnel of the Bureau during the
recovery opera tions.

MeCa],l and Park

Ferraro and Furin

January 11 3:00 a.m. to 7:00 a.m.
11 7:00 p.m. to 11:00 pvm,
12 4:00 p.m. to 12:00 p.m.
13 ~·:OO pvm, to 12:00 p.m.

January 11 7:00 a.m. to 11:00 a.m.
12 11:00 u.m.(llth)to 7:00 a.m.
13 12:00 midnigb.t to 8:00 a.m.

January 11 11:00 a.m. to 7:00 p.m.
12 7:00 a.m. to 4:00 p.m.
13 8:00 a.m. to 4:00 p.m.

Ankeny and Pe ro

- 23 -

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody



Owings January 12 8:00 p.m. to 12:00 p.m.
13 4:00 p.m. to 12:00 p.m.
14 12:00 midni~ht to 3:00 a.m.

Ferraro January i4 1:00 a.m. to 6:30 a.m.
Fur in January 14 5:00 a.m. to 10:30 a.m.
Ankeny and Brown January 14 S:30 a.m. to 3:15 p.m.
Pero January 14 1:00 p.m. to 9:30 p.m.

Il\"YESTlGATION OF TEE EXPLOSIOliT'

J. J. Fo rbe s, supervising engineer of the Bureau of Mine~ Safety
Division, directed IvI. J. Ankeny , M. C.McCall,· and C. 1ftT. O"rings to investigate
and report on the cause or~auses of theeA~losion. M. J. Aliteny, J. W. Pero,
T. D. Brown ; and C. itl. O''lingsret-urned to Pittsburgh, Pa , , on January 15,
1940, leaving 1JI~ ,C. McOalJ,.to assist. in restoration of ventilation and clean-
ing up the mine,. to permit a detailed Lnve stiga tion to be made. The in-
vestigation ~as continuous·£rom the time the nureau representatives. arrived
on the scene until completion of the investigation on Febru~ry 2, 1940.
C. 'ttl. O''1ingsreturned to :Bartley, 1~. Va .•, on January.1S and assisted in the
restoration of ventilation and IDqde observations·on conditions. On January
24, 1940, 1,1. J. Ankeny, accompanied by E. J. Gleim of the Electrical Section
of the :Bureau. returned to nartley, W. Va., arriving there aoout 2:30 a.m~
That afternoon' an official'investigation was made of the No. 3 develop~ent
section. The' investigating party consisted of Messrs. Salvati, Stollings,
't'lalker,Haslam, and Schweinsberg of the Pond Oreek Pocahontas Company;
Messrs. Rhinenart. Cl1atfie1d, ~yons, ffi1dSturgill of the West Virginia
Department of Mines; and M. J.Ankeny. E. J. Gleim, M. C~ McCall, and
C. ill. O''1ings'of the Bureau of 1;1ines. .

During the following week the Bureau representatives continued assist-
ing with restoration of the mine and making further investigations. An of-
ficial investigation was made of the rest of the affected areas on Januar,y31,
1940, by practically the same group which made the investigation on January 24.
The Bureau engineers completed their investigation on February 2. 1940..' .

FORCES

The direction of major forc~s' issho"ID on the n~p of the mine. In
many places positive evidence of'fttrces in opposite directions was found,
indicating that probably more than' one ~xplosion occurred.

No.. 3 Dev~loument

The first evf denee of force was indicated by the damage to the explosior.
doors over the upcast shaft. Men near the sl1afts indicated that dust was
blown from the No.3 development section. The overcaat at the entrance to .
the section had the·top blo~m dO\AIDWard•. Timber legs about room 20 were
leaning outby. showing an out\'lardforco; At 1 right flat the overcasts
were blo"m downward·andthe inbY'walls ~ere blo~lU outby, showing an outward
force.
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The stoppings in the mouths of the other three headings in this g~oup
(1st right flat off No.3 development) were blown onto the haulage road and
all material wasblo~m in the same direction, including roclc, brattice
cloth, timbers, splinters on posts, and similar material-The three stop-
pings in the barrier pillar bcbween the No. 1 heading of this group and
room 32 were blown outby and forces in these rooms were outby and also towards
the haulage road. .

Forces inby 1st right flat on No. 1 heading were both inby and outby.
A trip of 35 empty cars was being pulled inby by a locomotive on the inby
end and pushed by another locomotive on the outby end. The front locomotive
was stalled by a large piece of rock, on edge and leaning against the inby
locomo.tive, ~lhich continued to run, leaving 4 deep grooves in the rails.
A distance of about 5 feet separated the third and fourth cars, and the
brakeman was found face down, between these cars, ,\lithhead outby. The
motorman was also found between the third cat and the rib with his head outby.
The motorman on tho' outby locomotive had been blown 15 or 20 feet outby, his
face striking the roof and his body then being blown 10 or 15 feet farther
outbY. He was found face up, feet outby. Near the middle of the trip, 5
or 6 cars had been badly damaged, the inby ends having been bent a foot or
more inby. These details indicate that a s~rong outward force blew the men
outby , but an equally strong force al so blew inby.

The overcast on No.2 heading at No.1 haulage left ,~s blown outby,
the lower part of a brick stopping between h~adings 3 and 4 was blovm towards
No.4 heading, and in the bleeder from No. 1 heading to 1st right flat,
No.1 haulage left, debris was blo\V-ntowards 1st ri&ht. The bleeder from
this same heading ncar the pillar linb showed considerable force into the
gobbed area.

Tho forces to the right of 3 development inby 1st right flat were inby
and across the pillars and pillar workfngs from right to left, as indicated
by looso material, coke, and other material blovm in the same direction.

Flame was indicated throughout most of this area by coked dust, burnt
.splinters, charred cloth, and burned explosives and bag in the pillar split
in old No.2 haulago left. In the face region it soemed that the flame
burned back and forth with low violence, but in the entries at.No. 1 haulage
left evidently groater .pressure had developed.

No.1 Haulage. Left

Major forces were inby on No.1 haulage left, indicated by stoppings
and overcasts blo~~ inby, loose material carried inby, and by both charred
and non-charred splinters pointing inby. On the haulage road a considerable
area had fallen between 1 and 2 right flats and at one point inby 3 right.
The forces in this entry could not be determined positively. Stoppings in
the mouths of the 1st and 2nd right flats were blo\v.ninto these sections.
Stoppings between the haulage road and the return were blown into the return;
stoppings ju£t outby th~radius curves in 1st and 2nd left were blovminby.
The ov.ercasts in 2nd and 3rd left wer e blown inby, the outby wall being
blo,Vl1incy and the inby wall being practically intact in each case.
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1st and 2nd Right Flats

Tho forbes wore inby at the mouth of 1st right, through rooms 1 and 2
to 2nd right, inby on '2nd right, and through the bleeder at the face of
room 6, into 3rd right flat.

Flame was indicated by coke in both sections and by coke and several
burned timbers rold cap pieces at the 5th crosscut in room g which were charred
to a depth of about 1/4 inch.

3rdand 4th Right Flats

Forces wer-e cubby on 3rd right from tho bloeder leading from 2nd right,
from 3rd right to 4th right, and frlso·to~ards 5th right on rooms 3 and 4,
into the mouth .of room 2 on 31'(1right, but strongly outb~r from 4th right
on room 1 and the larger part of room 2. At the head of 3~d right forces
wero inby. Forces wcr e greatly confused on the pillar rooms turnod from
room 4, 3rd right, but definitely outby on all 4th right headings. The
clothing {If ono man near room 2 \-laSblown from his body outby, and the stop-
pings 'and gobbed material at the jUl1ction with No.1 haulage loft were blown
outby onto those entries.

Large deposits of coke and burns on bodies of men in this area indicated
the prosonceof flame.

4th Left Flat

Forces were violently into 4th left at the overcast on No. 1 heading,
No.1 haulage left at tho junction with the radius curve, and at the
second crosscut on No. 1 heading l.~thleft.' Several of the 90-pound iron
rails from the overcast were bent into a crescent, and one rail, together
with rock andother'parts of the overcast, was blown Ul1dorthe powor tank
at the second crosscut.

Forces,-rore genol"ally Lnby on the 4 hoadings Q..'I1dinto the last four
rooms. Thick deposits of coke were found in tho first 4 rooms, indicating
presence of consid,erable flamc, accompanied 'OJ'" forces, mostly outby.
In room 7 (tho second room, as tho number' starts from the last room inby)
an empty car was -olown toward s the left rib; the inby end of·the car was
bowed outby with a post lying against it, indicating that the force had
come from the face of the room. ~le outby end of the car had been torn
loose on the left side and bottom and it was pointing outby , parallel to the
track.

General

The general direction of force .appears to come from No. 3 development
and inby on No. 1 ha'lJ.lageleft. This appears to indicate that the explosion
originated in the No. 3 development section. On the other hand, the violent
forces out'by trom 3rd and 4th right cannot be ignored and3rd right cannot,
definitely be eliminated as a point of orisin. In both sections forces
were in general 'complex and confused, makfng it Lmpo ssible to state definitely
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the course of the first forces. The few pqssib~e sources of ignition in
No. 3 development and the larger number of possible sou~ces in 3rd right
must not be overlooked.

smJiHARY OF EVIDE1WE AS TO CAUSE, ORIGIN, AND P?.OPAGATIOl'T

Generally, in investigating mine e~~losions it is not difficult to
trace the directions of forces and flame as indicated by stoppings and
overcasts blo~m out, piling up of debris, deposits of drifted dust, soot,
and coke, and condition of mine timbers \..•.ith reference to forces and flame,
but. in this particular case it was found practically impossible to trace the
course of the explosion to its origin in ~orking places with any degree of
certainty. There are at least t wo reasons for this: first, because a second
explosion whd ch is known to have occurred about 7 hours after the original
e::'1110si011. apparently traversed some of the ar~a that was swept by the first
cxp'Losdon, thus destroying or ooli terating evidence left by the first ex-
plosion, secondly, since all sections of the mine involved in this explosion
were on pillar linos,the expl~sion must have originated somewhere along
one of them, with resultant strong outward ~ressure through all available
openings and amovoment of forces across tho pillar linos as the e::.~losive
gas along the falls mixed with air and burned or o::'''Ploded.The ultimate
result of this situation was such a complexity of evidence of forces and
flame that tho exact point of ignition or even the section in which tho ex-
plosion origiilated could not be d.erinitel~T ascertained.

, .

The cause of an accumulation of explosive gas in a working place where
it eQuId be·ignited by any of the common ignition sources, such as open
lights·, smoking. blasting, or electricity, is not difficult to understand
in view of the extremely high rate of emiss~on of methane at this mine,
together with the obviously inadequate provisions that were made for the
ventilation of' the \'!orkingplaces. Such an accumu la.tdon of methane can oc-
cur in the ~lOrking places along the pillar lines at any time, and the caved
areas back of the pillar lines are 1JJithout question more or less full of
methane at all times. No bleeder system, ~such as openings to tho surface

, or air courses through or around the caved pillar regions, has been provided
to cause a, movement of air over the caved areas; full dependence \;TaSplaced
upon conduct Ing" the air up to and along the pillar line by means of canvas
stoppings and check curtains. The destruction of any of these stoppings or
check curtains by a fall or other accident vrou'Ld rcsult almost im.mcdiately
in the presence of explosive gas in tho working places. Single wooden doors
instead of air locks were used on haulage roads for controlling the circula-
tion of the air, and accidental damage to anyone of these doors or failure
to keep them closed except when passing through would result in a short
circuit of the air and an accmnulation of e~~losive gas in the working places
in a very short time. Even ,·rithoutthe ventilation being disrupted, a large
fall along the pillar line could fQrce a sizable body of explosive gas out
into the ~lOrking places at any t Lme , Any of these things coul.d have
happened shortly before the i&1ition occu~rcd at this mine.

While a study of the evidence of forces and flame failed to indicate
the point wher-e the explosion originated, possible ignition. sources wer-e
found in all three of the sections involved. In order to arrive at some
conclusion as to the possible cause or causes of the ignition of gas. the
conditions as found in these scctions are summarized separately.
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4 Left Flat Section

Twenty-foUl" men were working in this section at the time of the ex-
plosion. Of these 24 men there is 'positive evidence that only one man was
killed by the flame and vio1enc~ of. the first explosion. His body, which
~~s slightly burned, was,foundpeside the power tank used for supplying
power to the cutting machine. The power tank was found about 90 feet inby
f+,om the' overcast ,on 4 left flat. "Bumpe red" against this power tank on
the -rnby side 'was the storage-battery locomotive used for gathering coal.
This locomotive had probably traveled outby from some point in the section
and ran into the power tank. The bodies of the crew of two men who were
in charge of this locomotive were found along the No. 1 haul~ge entry
be tween 3 and 4 left flats. Four other bodies of men ".,11.0 had traveled from
the'4 left flat section after the eXplosion were found along the lITo.1
haulage entry bebween 3, and 4 i~ft flats. The t1iromen ".,11.0 wer-e workiJ,lgin
the No. 1 heading, 4 left flat, were found several hundred foet from their
working place on the No. 1 heading where they had been asphyxiated on their
way out. Fourteen men and the section foreman traveled from the working
places in 4 left flat into the return entries of No. 1 haulago inby from 4
left flat where they wore asphyxiated. An examination of all working places
in the 4 left flat section during the investigation revealed that flame had
traversed tho entire section and that the greatest indication of 'heat and
flame was found in the first two rooms. Tho plug connecting the wheel con-
veyor feeder line to the power tank was in and it is an established fact
that there was power on all of the feeder lines leading into all of the
working places from sometime before the explosion occur.red~til the plug
\r~S removod during the recovery operations. The switches ,on all but on9
of t he wheal, conveyors in this section were found i":1 thetloff" position.
A fall had occurred in tho second room off 4 left flat and cut the cable
leading to the conveyor. It is strongly sD.spected that the second explosion
originated at this point. In vie.'!of the evidence as presented here, it is
believed that tHe first eXplosion did not penetrate into the 4 left flat
section and that it could not have originated here because the men vacated
the section after the exPlosion occurred.

3 and 4 Right Flat Section

The 3 and 4 right flat section consists of a pillar line extending
diagonally from 3 right flat to 4 right flat and t~o rooms driven off No. 4
room off 4 right flat. Twenty-two men, including the section foreman, were
in this section at the time of the explosion. With the exception of 4 men,
all of the others were at or near their working places at the time of the
exPlosion. The 4 men referred to were on No.1 heading, ~ right flat, just
inbyfromNo. 2 room off 3rd right flat. These men were working on the
track at this point. '

This is a mechanical section in ~Thich 6 permissib1~-type wheel conveyors
were used in the working places. These conveyors were connected by means
of feeder cable to a main feeder cable which in turn was connected, by
means of an Anderson nonpermi s'sib1e plug,to a storage-battery power tank
located in No.2 heading, 4 right flat, just inby from No.4 room. In
most cases the conveyor feeder cables were connected to the main feeder

- 28 -

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody



cable by spliced joints, not vulcanized. At least one of the conveyors
was in operation at the time of the exp Lo.sd on, indicating that the power
plug was in and that there wa s power on the entire .system of cables \vith..
the exception of the cable leading to the conveyor in No. 1 heading, 3 right
flat. In this case it wa s found that the plug connecting this f'eedar cable
to the main cable was out and had apparently been disconnected before the
explosion. The plug connecting the main cable to the power tank had ap-
parently been pulled out by the forces of the explosion, asit was found,
still attached to the cable, on top of a nearby rock fall that was caused
by the explosion. The plug was badly damaged as though it had been struck
forcibly against some object .. .A,tleast two breaks were found in the foeder
cable near the rock fall, and beading was noticed on ono of the· conductors,
indicating that an arc l~d occurred. That this condition may have caused
the ignition is doubtful, first, because it ,~s somo distance from the pillar
line wher-e tho gas accumulation is more likely to have beon, and second,
because the dannge to the cablo appeared to have beon caused by tho rock
,fall which evidently had beon brought do"m by the forces ·of the explosion.

In the pillar between No.5 room and tho No.1 entry of 4 right flat,
a pillar split had been drlven , parallel to the lifo.1 entry. The spLft had
been driven through to the pillar fall and a new lift was started to the
right. Tho bodie s of t\vO men who wore 'liJOrkingin thi s place- were f'ound
against the rib opposite the entrance to this pillar split or about 60 feot
outby from the pillar fall. Part of the excess feeder cable loading to
the whoel convoyor had beon thro1tm by the oxplosion onto the body of one of
tho mono A piece of cable abou~ 4 foet long was found nearby. Tho end of
the cahLe leading toward the battery was found to be carefully trimmed \vith
the conductors exposed, strongly indicating that the. men were probably in
the act of splicing the cable when the explosion occurred. Moreover, the
indications are that this cable was being spliced whi Le the power- was on
the line. According to the company regulations,no person other than the
section foreman or the shot firer is permitted to splice a cable, and the
regulations prohibit splicing cables when there is power in thorn. But, in
order to comply with these re~ulations, because junction boxes or connector
plugs have not been provided for each convoyor circuit, it would be neces-
sary to interrupt the operation pf the entire section in order to cut power
off anyone of the conveyor cirCuits. It is strongly suspected that it is
common practice to splice cables without cutting off the power. A careful
examination of the exposed ends of the c onduct or failed to reveal any indi-
cations of beading or fusing of the metal; however, this would not preclude
the possibility of gas being ignited at this point. Moreover, there was
no evidence in the surroundfng condi tions that the explosion could not have
originated at the location und.er discussion. The writers are of the
opinion that this constitutes the most likely ignition source in the 3 and 4
right flat section.

The possibility of the ignition having been caused by explosives or
blasting in this section does not merit consideration, because the body of
the shot firer was found in'the entrance to the break-through from No.4
to No.3 room. The shot firer's cable was rolled up and it is reasonably
certain tha't no shots were being fired in this section at the time of the
exp l,osion.
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In addition to the electrical e~uipment alrea~T referred to, a storage-
battery power tank used to supply power to the mining machine and £or shift-
ing cars, ,.,ith one empty and one partially loaded car attached, was found
in No. 3 heading, 4 right flat, and there "JaSsomebrattice e~othbetween
the whee La of the power tank and the rails. The cutter's body wa s found in

, 'the car next to the locomotive and the cutter's helper was f'ound in the cab
of the power tank. An examination of the switch points of the haulage
road led to the conclusion that the power tank was in Uo. 1 roomoff lTo. 4
roomoff 4 right flat \1hen,the explosion occurred, and, that it traveled to
the point where it was found after the expLosdon, The controller wa s in
the noff" po si tion and the front end of the power tank waslodged agains"j;
somedebris, including a: part of the cover plate \<,hich\<asblo"m.off tho
nearby power tank previously referred to. There is no -suspicion that this
Iiower tank mayhave ignited the gas. "The mining machine was not connected
to the power tank at the time of the explosion and therefore could ~ot have
been involved. ' ,

The only other electrical equipment in the section was a storage-battery
gathering locomotive located in the break-through between No. 5 and No. 4
roams. While this locomotive was close to the pillar lino, no evidence
was found that would casta suspicion on this piece of equipment as a pos-
sible ignition source.

While nothing was found in this section that could definitoly'be pointed
to as tho ignition sourcc of tho e~~losion, the conditions in the section,
particularly with reference to electrical equipment, were such that an
ignition could,easilJT occur at,any,time whenthore is explosive gas present.
Und.er' the present operating pracbt co, a small fall of rock on a live' cable,
of which there are mml~strewn about tho floor, a cable being run over by a
car or locomotivo, tho pulling of a plug under load, or the splicing of
cables "hot" are all potential ignition sources,

No. 3 Development Section

The No. 3 development section consists of a pillar line extending
diagonally from rooms on the right of lJo. 3 development entries, across
these entries to a caved area on the left ,and t\<roshort rooms driven into
the-barrier pillar between No.3 development entries and 1st right flat.
Thirty-six men, including the section fo'reman, wer e in the section ,at the
time of the erplos~on. All coal in this section was loaded by hand and the
only electrical equipment in the section at the time of the explosion was
a mining machine parked in the entrance to ~To.3 room, a power tank used
for supplying power to the mining machine in !:To.4 room, and a storage-
battery gathering locomotive in No. 1 entry of No.2-haulage left near the
left end of the pillar line.

The bodies of the section foreman and shot firer were found at the
section foremants station on No.3 development ha~lage road about 200'feet
outby from the nearest working place, indicating that the shot firer could
not· have been. bla.sting when the explosionoccurred. There was no other
indication that any shot s ,.•ere being fired on the .sectd on at the time of
the explosion. The storage-battery gathering locomotive at No. 2 haulage
left was examined and thero was no indication that this piece of equipment
mayhave caused tho oxpLosdon, A flame safety lamp was taken from the
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machine in No. 3 room and carefully examined on the surface. The lamp was
in good condition with no parts damaged or missing. The power tank in.No •.4
room wa s examined on the section and a more complete exami.nation wa s made
after the machine was taken to the motor barn. This examination revealed
that the flameproof housing had been altered so as to destroy its permis-
sibility, but whether flame could be transmitted through the joints could
not be determined by visual inspection. One of the battery terminal con-
nectors on this power tank was fused so as to break the connection and
another terminal connector ~10wed evidence of arcing. The cause of this
condition could not be determined and it is not known whether the fusing
occurred before the explosion or whether it vas caused by the e~~losion.
It is conceivable that the fusing of these terminal connections could have
boen the cause of the ignition. The controller of this machine was in the
"off" position when found, but the machine may have been in the act of
shifting cars when the mcplosion occurred. This power tank "as located
about 150 feet from the pillar falls. As previously referred to in the
report, a pillar fall was e~~ected at the right end of this pillar line the
day before the e~~losion. A pillar fall coming at the time of the explosion
could have forced e~~losive gas out into tho workings as far as the point
where this power tank ••.~s found. Most of tho mon in the section were ap-
parently engaged in loading coal when the e~~losion occurred. The location
of the bodies as found indicated that in most instm1cos the men generally
moved a short dist011ce during the o}~losion in an effort to get away. They
wore killed by violence and burns.

As stated before in this report, the evidence of forces and flame is
too confusing to trace this o~~losion to its point of origin, or even posi-
tively to the section in which it originated. A careful study of tho
forces, however, indicates more strongly that the explosion originated in
this section rather than on 3rd 8....'1d4th right flats. Tho only possible
ignition source found on this section was, as previously mentioned, the
power- bank in lTo.·4 room, whd Le numerous possible eleCtrical ignition sources
were found in the 3 and 4 right flat section.

Smoking as a Possib~c Ignition Source

While smoking is prohibited in this· mine, the theory has been advanced
that the ignition may have been caused by smoking or ~~tches. That two
cigarettes wore found in a minerls jacket in No.3 development strengthons
this belief; however, no matches wero fOUl1d. On tho other hand, the miners
were searched for matches lli!dsmokers' articles on the SUl'face before each
shift entered the mine every day. The employees knew that should n~tches
or smokers' articles be found on any person, that person would be prosecuted.
Moreover, the miners were fully aware of the fact that this ~~s an extremely
gassy mine and that smoking would be dangerous. It is believed that miners
were so conscious of this fact that should any of them observe one of his
fellow workmen smoking or even carryingmatchos into the mine or l~ving
matches in his possession, he would immed1atclyreport the fact to the fore-
man. The writers were Ul1ableto learn of any instance where anyone had
ever been caught smoking in this mine and, while smoking could have been
the cause of the ignition of this explosion, the writers are exceedingly
doubtful that this was the case.
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STATE I1'l'SPECTORSI COHCLUSIONS

The West Virginia Department of Mines had reached no conclusion on
the cause or point of origin of this explosion upon the :Bureau's completion
of its investigation on February 2, 191~O.

PRO:BAELE CAUSE OF THE EXPLOSION

Thore are four common ignition sources which cause mine explosions.
They are (1) explosives, (2) open lightsi'ncluding smoking, (3) defective
flame safety lamps, and (4) electric arcs and sparks.

(1) The investigation disclosed no evidence that any shots were being
fired at the time of the explosion, or that any fires had been started by
blasting.

(2) No open lights were used. Although two cigarettes were found in
the jacket of one man, no matches were found and no evidence was discovered
to indicate that anyone 1.'JaSsmoking.

(3) All flame safety lamps found near the working places were examined
by a co~~ittee of one company representativ~, one :Bureau of Mines repre-
sentative, and one State mine inspector, and no defects were found.

(4) Several possible electrical ignition sour ce a wer'e found. The sur-
rounding circumstances failed to indicate the point ,of ignition; however,
it is probable that the explosion was of electrical origin.

The Bureau of Mines reaommends that if the air in the split which
,ventila tes any group of wOl'kings contains more than 1-1/2 percent of in-
flammable gas, these workings shall be considered to be in a dangerous con-
dition, and only men who have been officially designated to improve t~~
ventilation and are properly protected shall remain in or enter said work-
ings. Company recor-d s show tb8.t this naxirrrumis sometimes exceeded in the
returns from splits. Moreover, company representatives stated that ex-
plosive mixtures were frequently found in the last working place on pillar
lines. Therefore, it is the opinion of the investigators that the quantity
of air circulated was not sufficient to dilutci, render harmless, and carry
away tho methane generated in this mine. ' It,is also believed that adequate
provisions were not made to control circulation of air and to prevent
interruption of vontilation, as ovidon~edby single doors and lack of bleeder
entries' extending into o:raround caved areas.

The extent of flame and. violence of this expLosd on was greatly aug-
,men ted by coal dust. Tho mine was not adequately rock-dus.ted, no bwi, th-
standing the use of considerable quantities of rock dust, and no provision
was made to allay the dust at its source. It is possible that had adequate
protection been afforded against the propagation of flame by coal dust,
one or possibly two of the affected sections mighthavo escaped the ex-
plosion and numerous additional lives might have beon saved.
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Among the possible sources of ignition· that might have caused this
disaster, the condition of the electrical equipment and of the cables con-
nected thereto leads the investigatprs to believe that the probable source
'was an electric spark or arc. This belief is based upon the multiplicity
of substandard electrical conditions rather than upon the findings on any
specific machine or cable.

LESSONS TO :BE LEA.IDJ""EDFROlvl THE C01"'DITIOlil'S AS
THEY ::Di'..LATE TO THE EXPLOSImr

In very gassy mines ordinary precautions in the use of electrical
equipment are not sufficient. 1:he"elimination of all trolley and feed wires
by the use of portable power tanks,' and the use of permissible equipment as
originally planned indicate that more than ordinary precautions were in-
tended. The mistake see~s to have been a lack of understanding as to the
necessity of.the proper naintenance of this e~uipment to keep it safe; also
the possible hazards resulting from the modification of such equipment were
apparently not re~lized. Had none but strictly permissible equipment been
used, and had the safety precautions that are given on the approval plate of
each permissible machine been followed, practically all of the criticism
of the electrical installation voul.d have been avoided. Therefore, the
lesson to be lBarned from this explosion is that permissible equ.ipment not
carefully maintained introduces unsuspected hD.zards, thus giving rise to a
false sense of security.

Another lesson is the need for ta~ing extraordina17 precautions against
possible gas accumulations and ignitions in extremely gassy mines. The
operation of numerous pieces of electrical equipment from a single storage-
battery pO"TOr tank, necessitating the installation of thousands of feet of
trailing cable, is too great a risk to take in extremely gassy mines. While
hand-loading methods may not be as efficient as the conveyors used in this
mine, there is no doubt that psnd-loading·woul~be safer, especially in a
mine as dangerously gassy and dus~y as .this one.

Analysis·.of air samples in the main returns of 275 mines taken at
random throughout the United States indicated that the average methane con-
tent in these 275 mines was O.lS percent. A sample of air taken at the No. 1
mine of the Pond Creek Pocahontas Compffilymore than one month after the ex-
plosion, but before the mine had fully resumed nonnal operation, showed
1.03 percent methane. These figures arc' quo t cd to indicate that, comparatively
speaking, this mine is extremely gassy_ Ono of tho lessons that comes from
this disaster is thut extraordinary precautions ~~ould be taken in the
ventilation and inspection of extremely gasS~T mine s, In mines of this
character provision should bo made to keep the cavod arcus as free of stand-
ing gas as possible by means of bleeder rooms und entrios. Moreovor,
careful and frequont inspections should be made in the working places, on
the pillar falls, and in tho bleoder returns, and air samples should be
taken at those places at least once each weck in order to keep a constant
check on the conditions.

Another lesson is the necessity for making adequate provisions so as, to
insure, insofar as possible, that no interruptions to ventilation will occur.
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Doors should be eliminated except where they are absolutely necessary, and
where doors are used they should be erected in pairs forming an air lock;
temporary doors should be used in place of check curtains; temporary stop-
pings should be substantially built and extreme care should be exercised to
seet~~t the air is made to sweep the pill~r lines as closely as possible.

Application of rock dust, even in large amounts, over thick accumula-
tions of combustible dust, as has been done ~rgoly in this mine, does not
afford adequate protection; samples collected whe~e rock dust had been
freshly applied contained a relatively Low per-cerrbage of incom'bustible
matter. Rock-dusting only where track is laid and leaving back entries un- .
protected allows an explosion to travel along the nondustod entries,
-practically voiding tho offect of rock •••dus1ied entries.

The need for collecting rock-dust samples was clearly shown by the
fact that apparently the incombustible content ·of the dust where rock dust
had been applied was too low to prevent propagation of flame. Evidently
the company believed that, by applying nearly twice as much rock dust per
ton of coal as the average for mines in the same county, adequate protection
was afforded. If samples had been collected the deficiency of inert matter
would have been realized.

The fallacy of the opinion of many operators. that low-volatile coal
is nonexplosive or only mildly so was clearly demonstrated in this explosion,
because the coal dust did 'aid materially in the propagation of the flame.
Actually, the Pocahontas No.4 coal is practically as explosive as many
high-volatile coals, if the source of ignition is violent. '

Tho Bureau of Mines advocates tho uso of water to allay dust at its
source. If water had beon applied on the cutter bar of mining machines,
directed into the kerf whore hand-mining v~s dO~O, and had beon used freely
during loading of coal, it seems possible that. thoro wou.Ld have boon con-
sidoraoly less dust in tho 1,'Jorkingsections and::~b.edust might not have
entered appreciably into the erplosion. .

,The method of storing cxp Lo stvo s was probably responsible, in part,
for tho extension and propagation of the explosion; hence, it is believed
that hanging explosives from timber in fabric bags is not safe, and niches
should be cut in tho coal for storing the day's supply of explosives.
Detonators were found scattered by tho explosion at a number of points in
tho eA~losion area, teaching the lesson that the shot firer should carry'
the detonators with him at all times.

Drilling holes on the solid evidently wa s practiced in at least one
section of the mine, and a blo~l-out shot was suspectod in one room,
although this was not substnntiated. The lesson learned is that shot firers
should carefully examine all shot holes and refuse to fire dependent shots.

CONl':IENDAJ3LESAFETY PRACTICES

The Pond Crook Pocahontas Company had many commendable safety practicos
at its No. 1 mine. All men were chocked into and out of the mine, this



practice enabling the company to tell definitely wha t men \0101'0 in the .mfne
and approximately where they were working. Many of the men had their check
numbers riveted to their lamp belts, thus insuring that the checks would be
on their persons at all times.

A safety inspector was employed and he ~ent all of his time on safety
work at the four mine s of the company; He instructed the men from the ..
four mines in mine rescue and use of gas masks and oxygen breathing ap-
paratus.

Men were searched before they entered the mine to prevent smoking
materials from being carrie~ underground.

Monthly safety meetings were held for all employees and safety bonuses
were distributed at these meetings •. Safety meetings were held for officials,
and when the explosion occurred the officials were convened for the purpose
of revising th8 printed safety rules. These printed rules are distributed
to employees whon they are hired.

In 1937 all employees we ro trained in first aid and many of thoso
employed since have also beon trained. In the same year the accidont-pre-"
vention cour-se of tho Bureau of Minos was given to 76 officials, of whom 26
comple~ed the full course.

The use of permissible e~lipmont, tho elimination of trolley wires,
and application of rock dust are commendable practices, although"th~
~intenance of the equipment and application of rock dust were not adequate.

Each section is on a separate split of air, with a maximum of 38 men
on a split, and haulage roads are on intake air even in sec~ions as far as
possible, the intake air first sweeping the IIsoliel" wo rkfngs , The air from
main splits and the full return is sampled daily.

The intake air at both shafts is preheated in winter by steam coils,
preventing formation of ice in the shafts.

The practice of placing a foreman on each section and keeping ~he
sections small allows the foreman to make frequent inspections of each work-
ing place.

Permissible erp1osives. are used exclusively and shots" are fired by
a~ot firers, using permissible blasting "units and cables 125 feet long.
The ends of the cables are kept short-circuited and the ends of detonators
are twisted together until the cable is to be attached. Large pieces of
rock are drilled and the explosive is placed in the hole, rather t4an using
"adobe" shots.

Miners wear permi ssd oLe electric C2..plamps, and pe rmt ssfbLo flame
safety lamps are used to test for gas by foremen, fire bo ssos, shot firers,
and machfnemen ,

All men underground are required. to wear hard bats and. safety-tOG
shoes. Goggles are required for use during certain oporations, but men
are not required to wear them all the time.
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Whenever men meet underground, .each man repeat s the slogan, "Be Careful!

BECO~n,iENDATIONS

In view of the explosion at this mine with its resultant heavy loss
of life, and in view of the extremely gassy and dusty condition of the mine,
the following recolnmendations are made with the bolief that thoir adoption
wou'l.d permit safer operation of the mine.

Ventilation

1. Sufficient air should be provided along the pillar lines and in
the working places so that the methane content in any working place should
not exceed 1-1/2 percent.

2. Whenever methane in the air in a~- working place exceeds 1-1/2
percent, all electric power should be cut off the affected place or places,
as well as on the return air from tho split; and the men should be im-
mediately removed from said working place or return air from the split
until it has boen made safe by increased ventilation. .

3. For safe operation of mines, the methane in split returns or tho
main returns should not oxceed 0.5 percent. When the methane content ex-
ceeds this figure, steps should be taken to improve the ventilation.

4. iVhen I1lorethan 1-1/2 percent of inflammable gas is found in any
return, the men in the mine or affected portion of the mine should be with-
draw~ al~dall power should be cut off the regions taking this return air.
Storage-battery power~anksalso should be withdravm from the affected
portion of the mine.

5. Each working place and all places adjacent to \1rorldngplaces should
be examined for gas by a competent mine official at least every 2 hours
during the working shift. A permissible flame safety lamp or other ap-
proved methane detecting device should be used for this purnose.

6. Falls in airways should be removed or leveled and. approaches to
overcasts should be graded to obtain greater ventilating efficiency and an
increased quantity of air.

7. Bleeder rooms or entries should be left, extending into the caved
areas, to oreate a definite flow of air over them and to keep the pillar
lines and cavod areas as free of accumulations of explosive gas as possible.

8. Tho major air currents ~~ould bo made to sweep the pillar lines
as closely as possible by keeping temporary stoppings closo to tho pillar
falls.

9. Wooden doors instead of chock curtains should be used on haulage
roads to doflect tho air into pillar workings and into brattico lines in
solid working places.
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10.~fuerodoors aroused .to Gontrol the'circulation of air, in a split,
they should be erected in "pairs forming an air .lock, so that. when one door
is open', the other, having the same effect upon theventJ.latlng current. ""ill
be cLo sed ,

11. Latches should not be allowed on doors to hold them open and doors
should be hung in such a manner as to insure positive self-closing.

12. Temporary stoppings should be constructed of wood or some other'
rigid naterial" rather' than brattice cloth.

13. ' A warning device that will give ooth visual and audiblo warning
in case of stoppage or slowing dOvm of the fan should be provided.

14. The recording ventilation pressure gage installed at the fan
should be placed in service and tho fan charts should be changed daily.

1. Provision sh6hld be made for applying water on the cutter Dars of
all mining machines, and tho machine coal cuttings should be 'vetted as the
cutting is being done.

2. All wo rktng places should be thoroughl;)T''lottcd"lith "Jatar .in the
face regions before and after blasting.

3. The tops of loaded cars should "00 thoroughly wetted in the working
places to avoid distribution of coal dust along haulago roads.

4. The 'C oal face and ..tho'',"lOrkingplaco 40 foot thorefrom should "00
kept f'r-cc of coal dust by the use of wat cr, "

5. To prevent tho coal from shaking off the cars along the haulage
road and being ground to dust, the coal cars should not be overloaded.

6. Haulage entries should bo kept freo from spillage of coal and
doposition ef float dust. To aid in this, it is suggested that the floor of
haulago ontries be kept wet.

7. Rock dust should be appliod to every mine surface, including haulage
entries, trackless entries, return airways, rooms, and pillar workings to
within 40 feet of tho working faces if water is usod. If ';Tatoris not used
in working places, rock dust should be maintained to within one cut of the
face.

8. The rock dust should be applied to the roof, ribs, floors, timbors,
a~d other mine surfaces in such quantities that tho. incombustible content
,,,ill"00 at least 63 percent if there is 1,,0 methane present in tho air cur-
rent. If there is gas present Ln the o.ir current, the Lncombus tIbLo content
of the dust should be increased. vfDen 1-1/2 percent of methane is or is
likely to be present in the air current, 75 percent incombustible is
required to prevent propagation of an e=~losibn.
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9. Dust, samp Le s should ,be collocted at frequent intervals at
designated points in the mine'-to maintain a check on the condition of the
dust as to explosibili ty. Entries and:ainlays should be redusted before
the incombustible content falls below a safe limit, as stated in the pre-
ceding recommendation.

10. Ret~'nairways, trackless entries, and roo~s that have 'not·
previously been rock-dusted should be cleaned of fine coal dust before
rock dust is avplied.

11. Provision should be made in
turn airways to convey rock dust into
a high-pressurE? rock-dusi;ing machine.
the stoppingsare suggested.

stoppings between the intake and re-
the returns by means of the hose of
Airtight doors or capped pipes in

Explosives

1. The explosives distributing ma§azine on each section should be
constructed of masonry and equipped ",,1than iron door. This magazd.no should
be kept locked and the key should pe kept in the possession of the section
foreman or shot firer. The' region. adjacent to the distributing magazine
should be wo lL ventilated and heavily rock-dusted.

2. No ~ore explosives should be take~ into tho mine or stored in any
sectional dis'tributing magazf.ne than is necessary for one day I s operation.

3. Rigid boxes ~sde of wood or some other dielectric material should
be used for carrying explosives to 'the working places f'rom the sectional
distribution point.

4. The e~~losives in each working place should be stored in a niche
cut in the rib at least 50 feet from the face and out of direct line from '
the face.

5. Detonators should be carried into the mine by the shot firers in
rigid wooden containers or containers constructed of some other rigid
dielectric mate:rial.

6. No detonators should be stored in the mine at any time, but they
should be, kept continuously in the possession of the shot firers.

7. Th~ shot firer' should be required to keep a record of all shots
fired, all misfires, allbl,o\-m-out, shots, and all places which he refused
to fire, and he should make'a complete report on these items at the close
of the shift. Every detonator taken into the mine should be accounted'
for in,the shot firer's report.

8. Holes that have been placed on the solid should not be fired; this
is' important and rigid inspection should be instituted to make this rule
effective. . . '
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9. When block holes in roclraro being blasted, the explosive should
be 'confined in the hole with incombustible stemming, and preferably the
surrounding region should be either well rock-dusted orwell wetted before
blasting.

Electricity

1. The trailing cables for the conveyors should be kept as short as
feasible _and the amount not needed to reach the connecting point at anyone
time should be coiled on hooks on the machine. The cable should be hung
on insulators about midway between the roof and floor rather than left
lying on the mine f'Loor, The method of connecting the. cable to its source
of power should be such that sparks will not result when ma~ing or breaking
the connection under load; this can be accomplished by using permissible
junction boxes. The cable should be adequately protected by fuses or
equival:ent overload protective devices at overy point of connection to the
power source. "Hot" splicing of cables should be strictly prohibitea.
Splices should be mechanically strong, thoroughly insulated,' and vulcanized.
The bar whichconne'cts tho switch levers of the starting switch on these
loaders should be kept in place.

2.' Power tanks serving conveyors shou.Ld be of permissible type,
equipped with fuses for both positive and negative sides of the battery.
The fuaee should be of no larger capacity than necessary to give adequate
prot.ection to cables connected to these tanks. The power' outlet should be
equipped wi th an interlocking mechanism to prevent the plug from being
withdrawn under load and causing electrical sparking.

3. Gathering locomotives should not be used as power tanks ~~less
fully equipped wi th all protective features required on permissible power
tanks,

11.. Permissible-type storage-battery gathering and haulage locomotives,
also power tanks, should be completely restored to permissible condition.
The following are essential points:

(a) Lifting mechani sm , hinges, and locks should be used to secure
battery box covers in place.

(b) Headlight circuits should be.provided .4th switches and fuses.
\

(c) ~oth positive and negative sides of the main battery circuit
should be fused.

(d) Running plugs should be provided with padlocks to keep the plugs
in place and to prevent use of the socket as a power outlot.

(e) Power outlets should have interlocking devices to insure that the
power switch is open before the plug can be inserted or withdra~m.

(f) Alteration or substitution of parts not authorized by permissi-
bility requirements should be strictly prohibited.
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5•. Adequate in~)ection of all permissible electrical equipment
traveling. '01' operating in gassy scct.ions oithe mine should be rigidly en-
forced to insure (1) that such equipment is rraintained ina permissible con-
dition and (2) that it is not used in a nonpermissible manner.

6. Sufficient clearance should be maintained wherever storage-battery
locomotives and power tanks are moved to prevent the battery box covers
from striking tho roof •. If covers are dislodged by striking the root,
short circuits of tho colls ",rillproduco electric arcs and flashes •.

7. Federal Government approval of power t~~ks docs not authorize
tho operation· of several machines simultaneously from one power outlet.
Therefore ~'to increase safety by minimizing the length of cable exposed to
damage from falls and moving equipment, it is recommended that a separate
'permissible p01.'rortank.be provide.dfor each conveyor or other mechanical
loading unit. If this is not feasi"ole, ha.nd-loading should be subst'ituted
for mecha-~ical loading.

8. On account oftha increasing use of electrically opcrat ed equip-
ment with advances in mechanization, also beca12se of many technical questions
continually arising as to safety featvxes of such equipment, it is recom-
mended that electrical inspectors specially trained in the construction
and upkeep of permissible machines be added to the inspection force of the
State Department of Mines. Furthermore, the chief electrician at every
gassy mine should be required by tho State to have a certificate attesting
to his 'competency in the madn tonanco and care ofolectrical equipment.

General

J.. Self-rescuers should bo carried at all times by all porsonsUJ."1der-
ground.

2. Employees should be instructed in the use and caro of the self-
r-e ecucr s and each self-rescuer should be tostec.lonce a mOl1JGhaccording to
recommendations of tho manufacturer. A copy of I,iinorsI Circular 30, "Use
of the Miners' Solf-Rescuor". is appended to this report.

3. Tho recording pressure gage in the fan house should be repaired
and maintained in working condition.

4. Stairs should bo n~intained in tho sp~fts as a moans of escape.
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COMMENTS ON THE REPORT AND ITS RECOMMENDAT IONS

:By

D. HARRINGTON
Chief, Health and Safety :Branch

I concur generally wit~ the conclusions and recommendations in this
report but do not concur in the recommendations as to explosives or as to
the so-called self rescuers; the ventilation recommendations are inadequate
and the report should have recommended that an inquiry or inquest should
have been held to inquire into the circumstances surrounding the disaster.

I agree that the evidences given in the report do not justify the
dra~ing of definite conclusions as to the ignition cause or place of origin
of the first explosion and that the probable igniting agency was an electric
arc, though the fact that cigarettes were found in the clothing of a worker
in this mine, one of the most gassy in the United States, justifies a
strong suspicion that smoking cannot be ruled out as a possible cause of
the ignition. Also, while blasting has been absolved of blame, the prac-
tices wi~h regard to explosives were such that failure to cause explosions
because of blasting C~1 be considered almost a dispensation of Providence.

This mine is one of the most gassy in the United States; it is prob-
able that not more than half a dozen coal mines'in the United States give
off as much explosive ~s per 24 hours as the 6,600,000 cubic feet sho~m
by the gas sampling and ~1aiyses by the company on the mo~ning of ~he day
of the explosion. Moreover, the fact that the main return air current
carried 1.69 percent of methane and two main splits had 1.4i and 1.25 per-
cent in their retUrns, indicates that the approximately 271,000 cubic fe~t
of air per minute, as measured by employees of the company, was but about
one third of the quantity of air which safety required for this property.
Most c~rtainly the amount of air coursed through the mine,should have been
at least doubled and even then the main return would have held around or
over 0.8 percent methane, which is far greater than the 0.5 percent gener-
ally considered the safe maxim~~ methm1e content of a mine air split or
return.

The present ventilation system causes less than 280,000 cubic feet
of air per minute to circulate through the mine with a water gauge of about
5 inches, this pressure being considered about the maximum (as measured by
a water gauge) that should be used in ventilating a coal mine. Hence the
present two shafts and the airways leading to and from them, very evidently
are inadequate to handl~ much additional air and about the only feasible
remedy to the deficient air supply is the placing of additional openings
(shafts) to the surfaCe. Reference to the mine map indicates that at least
two additional shafts, with probably also at least one additional fan on
the surface, should be provided; one for the region north and west of the
present shafts and one (or,preferably two) for the region north and east
of the present shafts. Or possibly a better method would ge the sinking
of several relatively small circular shaft openings from the surface for
air purposes as is now done to some extent in metal mining. T.Qeexpenditure
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need not be prohibitive if up-to-date circular core shaft sinking methods
are used by which 5 foot diameter shafts cost less than $25. per foot~
or for'the 600 or 700 foot depth in this region, a total of about $15,000
to $17,500 per shaft. An6therpossible alternative is the sinking of 3
foot diameter openings from the surface at key points to "bleed offl'

methane accumulations from caved regions.

If it is not feasible to sink new shaftp, then provision should be
made to have "bleeder" air courses of adequate area around or outside of
the caved regions of this mine to exhaust explosive gas from the pillared
regions and thereby tend to prevent accumulations of explosive gas in the
caved, and at present inadequately ventilated, regions of the mine which
almost entirely surround the working places and constitute an ever-present
menace to the safety of the property and its workers.

These suggestions may seem drastic when it is considered that the
mine is on the retreat and almost necessarily the proposed new shaft instal-
lations and to some extent the proposed bleeder return air courses, would
be in regions from which the coal is soon to be taken and the region
allowed to cave. HO~N8ver, the mine most certainly needs more air (at
least double the amount now available) and drastic changes must be made
in ventilating this property if a repetition of the disaster of January 10,
1940 is to be avoided. Certainly something should be done to try to pre-
vent the heaVy accumulations of methane which unquestionably now occur in
the unsealed, partly open, pillared or caved territory .and also to r~duce
the methane content of the air returns far below the 1.69 percent which
apparently was carried in the main return on the morning of the day of
the eA~losion. '

While blasting was given a clean bill of health as to causing this
disaster, this mine is too dange~ously gassy and dusty to allow of biasting
during the working shift or even of allowing any explosive in the mine while
the working shift is in the mine. Even if all features in connection with
the transportation, storage and use of explosives should be very carefully
safeguarded (and evidently there were numerous'reiaxations from careful
procedure in at least some phases of blasting), and even if the safest kind
of explosives and eXplosives' appurtenances should be kept in use and
effect at all times, it should be kept in mind that in a mine as gassy
as this, the breaking do~m of the coal by blasting operations undoubtedly
releases large qUantities of explosive gas as well as considerable amounts
of finely divided dust, and unless utmost precautions are always kept in
effect (a very difficult matter to guarantee) there are always possibilities
for gas or dust ignitions and subsequent disasters. It is true that this
mine uses the safest kind of explosives (permissible types as approved by
the :Bureau of Mine s) and electric blasting (also approved and advocated
by the :Bureau) and the blasting is done by .shot-firers (as advocated by
the :Bureau) but conditions here are so exceptionally hazardous that no
'bhances" should be takenwith having explosives in the mine during the worlo-
ing shift and certainly no blasting of any kind should be done in this mine
during the working shift. :Blasting should be done between shifts and even
then safeguarded in the most rigorous 'manner possible.
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To the argument that blasting ~pparently did not cause tho recent
disaster, and that blasting' has apparently been done without trouble for
about 15 years in ,this mine, the answer is that the mine has been fortunate
much more fortunate than several other mechanized coal mines in the United
Stat~·s. For,thepast three' yeats, the worst disaster of 'each year (1937 .•. :
34 killed,' 1938 - 45 killed, and 1939 - 28 killed) was caused' by blasting ,
during the working shift in mechanized mines such as this one, and in all '
three instances permissible explosives were used, and the explosion was,
caused by some relaxation from safe procedure. These three disasters were
in different States and none of them occurred in West Virginia. Unquestion-
ably this property is far too hazardous to allow of any blasting dUl'ing
the working shift or even of haVing explosives in the mine while the work-
ing shift is in the mine, even if the most drastic, precautionary procedUres
are used.

~~e' so-called rescuer is definitely unsafe rather than contributing
to the safeguarding of life, this being especially true in tho event the '
device is placed in the hands of persons (as it would be in this case)'who
are utterly unfamiliar ~!ith its limitations or its use.' Theoretically,
the self rescuer is a piece of safety equipment; in actuality it is very
likely to be a menace to the liyes of the vast majority of those who try
to use it. The recommendation favoring the furnishing of self rescuers
is one in which I'do not concur. '

That smoking is "ruled out" as a possible cause of the original igni-
tion is unfortunate and this conclusion is'definitely supported. by the
fact that in an explosion on March 1, 1940, in Tazewell County, Virginia
(only a few miles from the Bartley Mine) a c~ndne worker was burned to
death when he ignited some gas while smoking. The fact that the report
shows that on the day of the disaster a man smuggled cigarettes into the
Bartley Mine with its desperately hazardous gassy conditions (certaihly
known to all of its employees) means that that man (and l)Ossibly others as
well) smoked. in the mine on the day of the explosion, and if smoking was
done at all, the smoker woul.d most probably go to some out of the way place
to do it, such a place as the gob region where gas accumulations were most
likely to be found. There is good reason for a strong suspicion that
smoking was involved in the origin of this diaaster, even though neither
matches nor burned cigarette butts were found and even though no evidence
was obtained from bosses or workers that the no-smoking rule was disobeyed
either habitually or occasionally. '

It is very unfortunate that a formal inquiry or inquest was not held
in connection with this disaster.lI A properly conducted inquest might
bring out facts which would lead to the solution of the cause of the ex-
plosion and even as to the place of origin.

The owners or operators of this mine had probably gone farther in the
taking of precautions against explosion disasters than at least 99 percent
of the coal mines of the United States, yet had relaxed in connection with

Y'An inquest was held after this report was completed but no conclusion
was reached as to the cause of the explosion other than that explosive
gas was involved.
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such details as maintenance or safe use of its permissible electrical equip-
ment; its ventilation practices failed to take adequate care of the large
amounts of explosive gas given off; and while much rock dust was used (at
least three times as much as the'average of rock-dusted mines in the United
States per ton of coal produced), the rock dusting was not done or kept in
effect in a manner which would insure its being effective; and essentially
nothing was done to try to suppress the formation and dissemination of
coal dust by using watering methods at the face and elsewhere; though the
coal is inherently friable and produces maximum amounts of very fine du~t.

The desires of the operating organization in the opening and equip-
ping of this mine very eVidently were along the lines of taking the utmost
precautionary efforts to avoid a mine disaster. This is shown by the sum-
mation of a score or more good practices and ultra-safe types of equipment
in use as given in the report (and at least another score of other commend-
able safety features are mentioned at various places in the report) but
familiarity breeds contempt and too many relaxations intervened with dire
resu~ts. This disaster furnishes a good example of the truth of the old
saying that a chain is no stronger than its weakest liru~.

This occurrence emphasizes that the mere purchase and use of equipment
or adoption of methods or mining Laws or l"egulations found relatively safe
in laboratory experiments or even in other mines, does not prevent a mine
from haVing accidents; nor is it sufficient for the o~mers of a mine to
rely too implicitly upon the ilnmmlization of its property from accidents
or disasters merely by adopting recolnmended procedures without accompany-
ing them with more or less frequent and efficient follow-up checking measures
to make certain that the adopted procedures are kept in effect; or if al-
tered, that the changes are in the direction of greater rather than less
safety as we1l as increased efficiency and lowered costs.

In the exclusion of power lines (inclUding the death dealing electric
trolley haUlage system) from this mine, with substitution of permissible
power tffiL~Sand permissible storage battery locomotives, this mine went
farther towards trying to prevent accidents including disasters due to
electricity than any other coal mine in the United States except possibly
three or four (and the efforts of these three or four in this direction
merely equalled rather than excelled that of this mine.)

In view of the rapid extension of mechanized equipment and devices
in mines, not only State mine inspectors but mining operating officials
should be technically trained in addition to being physically fit and long
experienced in mining. This is becoming of greatly increased importance
due to the rapid mechanizaUon of mines and "rule of thumb" methods no
longer are sufficient to keep our mines or our mine workers safe and
healthful.

D. HARRINGTON,
Chief, Health and Safety Branch.
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ANALYSIS OF AIR ~~LES IN MINE NO.1,
POND CREEK POCAHONTAS COMPA.i.IfY,

BARTLEY, WEST VIRGINIA

By M. J. !rueeny and C. W. Owings

Air samples were collected on February 14, 1940,'by M. C. McCali in
Mine No.1, Pond Creek Pocahontas Company, at Bartley, West Virginia, to
obtain information on average ventilation conditions. Only 2'sections
were working, 4 left and 3 right flats off No. 1 haulage left, and these
sections had only been working for several days. The entire mine had been
idle since the explosion on January 10, 1940. The samples, therefore, do
not represent true operating conditions; in fact, they probably were taken
under the most favorable conditions of ventilation and liberation of ex-
plosive gas.

The gas has a definite, characteristic petroleum odor, but what
causes this odor was not determined. Men familiar with making tests for
this gas with flame safety lamps expressed the belief that it was quicker
acting than methane; however, during analysis the ratios obtained were
typically: methane and so, if any heavy hydrocarbons wero present, they
formed too small a percentage to be detected by the present method of
analysis.

The analyses are given in the accompanying table. The carbon dioxide
ranges from 0.04 to 0.12 percent, with the 'larger figure representing the
full return. Sample 65311, containing considerable air from idle workings,
shows the highest percentage of carbon dioxide, with the exception of the
samples collected in the fan duct.

The average air from the return'of 275 bituminous mines in the United
States, according to'Yant and Berger, contained 0.17 percent carbon dioXide,
20.53 percent oxygen, 0.18 percent methane, and 79.12 percent nitrogen. in
comparison, the carbon dioxide in this mine is considerably below average,
the oxygen is about average, the methane is considerably above average,
and the nitrogen is lower than average.

Samples 65316 and 65317 represent the return from 4 left flats off
No. i haulage left. The methane content in room 1 is not eXCeptionally
high, but the 1.03 percent fOlli1din room 2 is too high. The' total methane
being liberated in 4 left was 145,421 cubic feet in 24 hours, or more than
6,000 cubic feet an hour. This is sufficient to make an explosive mixture
of 6 percent in an entry more than 1,000 feet long.

No perceptible air was flowing in the bleeder from 2 right to 3 right
flats, No. 1 haulage left, and the methane content was 0.28 percent. On
the overcast leading from this section only 0.11 percent methane was found
in 19,440 cubic feet of air a minute, equivalent to a liberation of 30,793
cubic feet of methane in 24 hours. This appears to be abnormally low and
it probably represents unusual conditions. On the day before the explosion
9,000 cubic feet of air per minute was reported to have been traveling over
this overcast.
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'On the overcast on No.5 heading, No.'l haulage left,at No.3 develop-
ment, 1.38 percent methane was found in 46,490 cubic feet of air. This
split contains air from 1 and 2 right flats off No.1 haulage left and the
pillars on the left of No.3 development. This split contains the highest
percentage and. quantity of methane and represents liberation of methane at
a rate of 922~o6l cubic feet in 24 hours.

A sample was taken at the face of the last working place on the right
side of the pillar line on No, 3 development. The content, ,1.17 percent,
appears to be high considering that the section had been idle 'for more than
a month. The' full return from this section, sample ~To. 65310, contained
0.97 percent methane. The liberation of methane in 24 hours, based on this
analysis and an air current of 33,000 cubic feet per minute, was 460,944
cubic feet. ' '

The full return from the l-T.o.3 development' and the No.1 haulage left
section is,contail1ed in samples 65307 'and '65309, in which the methane con-
tent was 1.31 and 1.07 perc'ent, respect'ively. The total methane liberated
from these sections was 3,490,020 cubic feet in 24 hours. I~ ventilation
were interrUpted for even one hour, enough methane could be liberated to
make a mixture, near the lower exp~osive limit, sufficient to fill about
5 miles of-entries. "

The return from the No.6 development section (sample 65308) contained
1.20 percent methane in 62,400' cubic feet of air a minute, indicating libera-
tion of methane at'a rate of 1~078t272 cubic feet in 24 hours.

Tlle full mine return contained 0.83 'and '1.03 percent methane indupli-
cate samples collected. The liberation of methane in the ,entire mine at
the time of sam,Pling was 3,336,.329 'and '4,1l.vO,264cub"ic fe~t in 24 h.ours.
The larger figure is less than two~thirds of the normal liberation when
the mine is in full operation, and therefore the samples apparently do not
represent true conditions, but, even so, practically all of the returns
shOW more than 0.5 percent methane, which is believed to be the safe maximum
limit in any bituminous mine.

While these samples'were collected and the resultecompiled after the
final report was written, the results do ,not alter the conclusions and
recommendations made in that repqrt.

Respectfully submitted

M. J.' AliJXENY
Mining Engineer

C. i'l. OWINGS
Mining Engineer
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