REPORT OF GAS AKD DUST EXPLOSION 4T FEDERAL NO. 3
MINE, NEY ERGLAND FUEL AND TRANSPORTATION CONPANY,
EVEREPTVILLE, W. VA., APRIL 30, 1927,

Introduction.

4 gas snd dust explosion occurred at 3:20 p.m. ALpril 30,
1927 at the Federal No. 3 Mine bf the_ Hew Englsnd Puel and Trans-
portation Company, Everettville, W, Vs, Six men were killed in
the tipple amd 91 in the mine. Of the 91 men killed in the mine,
86 met instant death, traveled & distance of about 50_0 feet he-
foi'e they were overcome by afterdamp spd 3 attempted to barricade
themselves in s pumproom butl were overcome by afterdamp. Mossages
written by one of the 3 men in the pumproom on scraps of paper toern
from cement bags indicate that they lived 3 hours or more. Five
_worﬁwn in the bipple were seriocusly injured. Nine men were f{em-
porarily imprisoned in the South Main section of the mine. One of
these made his way through the smoke to the outside and returmed
with & g:arty of men wearing self-rescuers. The 8 who had barricad-
ed themselves in Xo. 3 room 7 left off the south mains were sup~
plied with self-rescuers, they then walked ovt of the mine. These
men were rescued within about 2 hours after the expleosion.

The explosion originated mear the farthest working face
in the mine when s storage battery locomotive igrited an accumla~
tion of explosive gas. The entire mine, exceptimg the south mains,

wag involved. Propagation was due to coal dust and an stmosphere



more or lege charged with methane for the first 4000 fest. Propa-
ga‘a.ioﬁ throughout the balance of the workings was due to the pres-
ence of coal dust. Flame of the explosiom extended beyomd the
tipole; there was evidence of heat 600 feet out by the pii mouth.
The mine was noi systematically rock-dusted. About a
year prior to the explosion the haulagorosds were rock-dusted but
no attempt was made Yo maintain the incombustible contemt of the
dust at any deﬁ;’zite standard, There were & pumber of local de~
pressions in the coal bed and as & gemsral rule the mipe was web
at such places but water was not used ca the catting bars of cosal
cutting machines, or for sprinkling the readways to allay the dust.
Fotice of the explosion and reguest for aid wes received
at the Pitisburgh, Pa‘-; office of the Barean of Mines at about
4:40 p.m. eastern standard time. 6. 5. Helsa ard G. ¥W. Grove of
the Buresu of Mines, and J. F. Byan and George Deike of the Mine
Safety Avpliasnces Company arrived at Everettville at 1} pm. H.
¢. Howarth and B. Burdelsky of tz:;a Barean syrived 3 hours laber
with a supply of gas masks and gae mesk canisiers. Car galaes
arrived 8t about 3 a.m. ¥ry 1. Pollowing iz a complete list of
Bureau of Eines men pregent during the recovery work:- Messrs,
b, BHarrington, McCsa, Howarkh, Grove, V. E. Farbes, XKints, Bur-
delsky, Carrie, Lendon, G. H. ¥iller and ¥allace. 4 complete
list of ¥est Virginia state officials, officials of the coal com-
pany, the Mirne Safety app}iames Compeny and the 21 oxygen breath-

ing apparatus teams with men in charge of same who were present



during the recovery work is given inm Appendix I. Appendix VI is
'a map of the mine showing the variocus sieps of sdvancement in the
recovery work, alse this map shows the aspproximste locatioms where
bodies were found. Appendix XIII gives the locaiione where bodies
were found and the names of the mes killed. The tabulation of
air samples in Appendix VIII shows the condition of the mine at-
mogphere throughout the recovery work. The 21 spparstus crews
built approximately 80 stoppings while wearing spparatus. 41l of
the apparatus men were exsmined freguently by dectors whe were

on duty conmstantly during the recovery work. Avpemdix XII is a
copy of the report of the medical ard surgical cases relative to
the recovery work following the eiplasian. Phe medicsal re«p_ort
shows thal a pumber of men were poiscned by carbon monoxide and
the analyses of samples of afteré@p show that there was ag much
&g 4.4 per CO in the afterdamp..

Ventilation was reestanlished and all afterdsmp remov-
ed on ¥ay 12, or 12 days after the explosion cecurrved. The lsast
bodies were recovered om May 24, or 24 daye after the explosion.
411 the water was not pumped out wntil June 6. ‘The investization
for the Burean of Mines was completed on June 7 and t) e coroner's
inquest was held in the Court House st Horgantown, ¥. Va. June 8.
The data contained in this report was obtmined by George 8. kEcCag
and H. C. Howarth, District B gineer sud Coal Minme Superintendent

respectively of the Bureeu of Mines.



Location of Eine_.

‘Pederal No, 3 Mine is located at Everettville, Menongalia
County, ¥est Virginis, about one mile from Lowsville station en
the Monongahela Railroasd. The Honongshela Railroad is tize only
railroad having connection with this mine. The post office at
the mine is Everettville, ¥W. Va,

The principal officers of the company are:-

E. ¥. Richards, President, 111 Devonshire 5%., Boston,
Yass. '

G. A. G. Wood, Vice Pres., 11l Devemshire 8%t., Boston,
Hams.

Je W mViaeﬂg Gen. Su?t-, Grant Pwrn, . Ta.
J. ¥, ¥cEemms, Asst. Sen. Supt., Crant Poen, ¥. Va.
J. A. ¥cEay, Supt., Everetiville, ¥. Va.

John Spiker, ¥ine Foreman, Bveretiville, ¥W. Va,

Potal momber of employees 340. Inmside 260, outside 80. Average

dnily cutput 2000 tons.

Surface openings.

The mine was opened fn 1918, Surface openings are
drifts. The 3 p:incipal openings are nesr the tipple. 0me of
these is the fan iniet, one for delivering loaded cars to the
tipple and the third for the return of empty cars to the mine.
There sre several additional drift openings in the outerop which
are used for drainage and return air outlets. In addition to

the drift openings there are cracks to the surface and into the



mine opersting the owerlying Sewlekley bed.
Beseription of cosl bed.

The mine ia operating the Plttsburgh coal bed whieh, at
this mine, has &n sverage thickness of 90 inches and dips about
3 per eent to the north. The Pittsburgh bed is sbout 80 feet be-
low the Sewiciklsy bed. The corl iz & high volatile bituminous
coel and is very frisble. It is used prinecipally as & gas and
coking coal. There sre 2 slute partings 3 to 4 inehes apart about
30 inshes from the bottom. Immedistely overlying the eoal there
is a heavy drawslate which falls readily when unsupperted. In
order to hold this drawslate in place about a foot of top cosl
is left to support it.

4 composite anmlysis of the cosl is ag follows:- Hoisture, 1.3

per cent, volatile matter 38.0 per eent, fixed esrbon 52,3 per

cent, ash, 7.9 per cent. Three face sumples were covllected by
Mesars. Currie and Miller on Mey 18 and 19, 1927. These samples
were enalyzed at the Pittsburgh laboratory of the Bureau of Mines.
For detsiled enalysis reports by Mr. H. M. Cooper. see Appendix Il.
Comparison with a typical anslysis of cosl from the Buwresu's Experi-
mental ¥ine, alsc given in the above appendix, showe that the cosl
from Federsl Ho. 3 mine has a slightly higher ratio of volstile com-
bugtible to total combustible matter end is slightly higher in fixed
carbon and ash. The slight difference in compogition is not suffi-
sient to make eny apprecisble difference in the explesihility of the

corl from these twe mines.



Kethod of mining

A map of the mine showing the general plan of the workiags
will be rmé iﬁ Appendix I1I. A panel bloek system of mining is
used in which all rooms and entries sre 12 feet wide. The oosl is
undercut by enclosed nom~permissible conl cutting machines after
vihich it i3 shot down end loaded by the miners. Pillers are extractaed
and & high percentage of resovery is attained. £n entry driving
machine in the experimental stege was in use in one segtion of the
mine. This maschine loads trips of & or 6 oars and delivers them at
the mouth of the ar;try where they are picked up by the main hsulage
noters. The motors en this loaéing'mchim gre of the non-permissible
type. BRoof eonditions are good s:d very little timbering is reg:iired
in eny part of the mine except wherc plilars sre being extrscted.

?eni:ilatia;z and pases.

The workings to the left of the south maing were venti-
lated principally by air currents induced by natural mesns. The
main part of the mine was ventilated by & non-reversibls Robin-
gon réis'a fan ﬁrrcing about 90,009 oubic feet of air a mimnmte inte
the mine. Double subomatic deors on the main haulage roed near
the mouth of the .mim permitted air locking empty and losded irips
into and out of the main intske airwey. There were three main
inteke i.trnl.: slrways ineluding the masin haulage road, the travel-

ing road and en entry between these which wes umed ss & pipe and



pPropagation when there is 2 per cent of methane in the air. If
there is mo methane in the mine air, 60 per cent inéambustible
matter in the dust will prevent propagation. See U. S. Buresw of
Hines Bulletin,#167 pages 208 and 209 for tests with dust approx-
imately the same size as dust in Fedefal Hoe 3 mins.

For exploeibility testing of different sized 21 thstmrgh

dusts sce pages 187 to 217 inclusive of the same bulletin,



wire way, zlsy as space for side tracks. The overcasts observed
were of good mgsonry. Practically all of the stonnings, except
those slong the main dip headinge, were built of wood and canvas.
¥ost of the doore were of the sutomatie tjpa.

The main voentilating current was divided at ¥o. 1 snd
Fo. 2 room on 9 southwesi. Ome split ventilated all the work-
ings on the south west side of the wmain dips from 2 soutbwest 4o
8 aou’f;lwest inelusive. BSmall splits of fresh alr were adéed to
this =plit at Fo. 2 southwest and No. 4 southwest. These small
gplite were mnde at theee poings se: that hauling by trolley leeco~
motives would be ggffg;ake air. The other split of the main ven~
tilating current ventilated 9, 10, 11 arnd 12 southwest, the main
dipe ard all the workings on the mortheast side 51 the main head-
ings. This split wee augmerted by a split of fresh air at 7
porth east which was internded to ssrve as a fresh air current to
ventilate the haulage-road in 7 northeast apd the pump room at
the head of ¥ mortheast. This description shows that there were
but 2 mplite or ventilation districts in that part of the mine

‘_imalveé in the explosion. See map Appendix II1 showing venti-
lation before the explosion.

Only one firebosa was employed to maie an examinmation
of the mine before the men on the dayshift emtered. The sectien
of the mine examined by this fireboss consisted of tre greater
portion of the last of the two ventilation districte descrivced

above. This part of the mine was rated as zassy by the State De-



partment of Mines. On Hay 20, 1927 methans wes being liberated
at the rate of 25? ,888 cubic feet in 24 howrs. Jee semples
45690 to 45693 inclusive in teble of sir samples, ippendix IV.
In this seme table samples 45683-4 show that the workings in the
sheft headings where the explosion origineted were liberating
methane at the rate of 82,130 eubic feet in 24 houwrs, or enough
gas every hour to £ill s 950-ft. length of single entry with an
ezﬁplosiw mixture of gas and sir.

Heulage.

The track gsuge is 42 inches. The track on the main
haulage road iz laid with 60 pound per yard steel rails. room
entries 30 pound and rooms 20 pound steel rails. Width of clear-
ance between cars and ribs is 2 to § feet in most parts of the
mine. wHooden mine ears of the 1ifting end gste type heving &
capasity of 3 tons eash are used. Care are loaded with a top-
ping up to 12 inches. In the shaft headings, so ceiled bessuss
they were being driven towerds s proposed air shaft in the north-
weat section of the mine, non-permissible sterage batlery locomo-
tives were used for gathering. In 8 and 9 ndériheast the loading
usehine delivered the loaded cars to the mouth of the entry and
26 horaes gaﬁhareé the coal in other parts of the mine. Trolley
type locomotives were used for msndary and miin haulage.  All.
of the hauling in the shaft hesdings wme in retwrn eir or air more
or less charged with methane from workings in the main dips.
Lighting. |

The mine is worked exclusively with permissible electric

=8



oap lemps; even the horses ere provided with lamps of this type.
In addition to the electric ecap lamps, each mechine erew is pro-
vided with # magnatically-locked fleme safety lamp. The foreman,
sgsistent foreman, and fireboss, and fees bosses uwas key-locked
non-permissible flame sefety lamps. Seversl of the flame safety
lamps were exsmined in the mins during the inveetigetion and
number, possibly 5 or 6, were found not locked. The locking de-
vice or serew wes missing from s lamp picked up in Ho. 4 S. We
Fixed ineanﬁeseent elestric lights are installed at pumpe, doors
and the prineipal switches along the haulage roads.

Machinery underground is all of the non-permissible type. The

elestric wiring, where it had not been torn down by the explesion,
wes woll installed. Some of the power linee were in air currents
returniang from workings which liberated methane, notably the shaft
headings. The power wires alsc extended beyond bresk-throughs thet
were not closed with permanent wood or masonry stoppings. The fol-
loﬁing is & mores or lese complete list of the underground machinery:-
Hine curs 380, storage battery locomotives 3, trolley typs iaeame«
tives 6, pumps 9, two of which delivered watsr to the surface; coal
cutting machines, 4 Goodman Universel closed type (non~permissible)
4 Goodman shortwzll and 1 Oldroyd; alsc 2 loading mmchines whish
were more or less in the exporim#nﬁal stage of development,

Monobel permissible explosives were used exclusively,



size of cartridges 1-1/4 by 8 inches. Diameter of hole 2 inches.
Depth of hole 5~1/2 to 6 feet. The miners charged smd fired shots
at any time during the shift. The holes were étamed with elay
and fired elecirieally. Séme of the material for stemming was
hauled into the mine and some was dug from the fire clay bottom.
In & pumber of nlaces where cuts of coal had been shot down, the
distance that cosl was scatisred and the fineness of the coal
ineiicated that the shot holes had beoen overcharged.
Dreinsge.

Owing %o musdkous local depressions or ding in the ceal
bed, there sre mamy places in the mine that are maturally wet
but the high places beiween these low spoks are dry and dusty.
211 of the ares south of ¥e. 1 scathwest draimage heading ie
dreined by ditehes to .the outside. All the water in the area
lying between ¥o. 1 southwest drainage heading and Ko. 7 north-
east is earried by ditches to the pumpimg station in 7 norih-
east. The water in the area beyond 7 portheast is pumped inte
7 northeast fram which point it is delivered io the surface by
two eenirifugal pumpe at the rate of about 500,000 gallens per
day .

After the explosion there was practically no dust oa
the roof, ribs or timbers excent coked dust deposited by the
explosion. There were large gquantities of dust on the floor in

all dry parts of the mine except where it was swept away by
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the force of the explosion. The fineress of this dust was asout
the same as the sverage mine dust, of this dust passing through
& 20 mesh sieve about 20 per cent would pass through a 200 mesh
gieve. 'ﬂ_xera was litile inert metter im the dust samples, some
of whiich had only & few per cernt more ash than face samples of
the coal. Analyeir rTeports for face ssmples will be fourd in
Appendix II. Tabulation snd discussion of the Gust samples will
e found in Appendix V.

Water to &:lay the dust wes not used in anyTomh.
Rock dusgk.

About & year prior to the explosion the haulsgercads
were rock-dusied as far as the trolley oxtended. Ho sttempt
wag made to mmintain the i.ncombastihle matter in the mire Gust
at any definite stardard and the Gusiing was not extended as
the entries and rooms advanced. There were no rockedust barviers
in any part of the mine.

The mine conditions immed‘i&%ely prior to the explogion were

s
normal. The mine was working full7but many of the men had quit

for the day on account of it being payday and Saturday. The

fan was operating normally but workmen were engaged making re-
pairs on the antomatic doors op the main heunlsgeroad nesr the
mouth of the mine. The firebossés report for the day did not

show any umusual conditions nor urmsual accumulstions of sasi
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Previous explesiong.

Prior to this time this mine never haé an explosion.
In the early part of 1926 two men were serjomsly burned when
¢cas was ignited at the face of ore of the shaft headings. On
this oceasion the gas ignited by the short circuiting of the
cable on an electric drill which was drilling shot holes in
the coal.

Property damage was extensive. The super-siructure or housing

of the tipple wae badly demaged. The scuth wain section of the
mine was not damaged and there were no large falle im any pert
of the. mine. All the stoopings and doors snd 3 overcasts in
the dip section were blewn eut. Long sireleches of trolley eand
power wires were torn down and 100 or more emply mine cars were
bedly deamaged. There was very little damage done to loaded
mine cars. As s result of the explosion the mine probebly will
be idle 1 to 2 monthsy ]« fuf_ww
Appendix III is & map of the mime showing the gener-
"al plan of working, the directiom of vemtilabing currente 75
fore the expleosien, the poimte at whieh dust and sir samples
were taken and the direction of forges.
Appepdix VI is a plan of the mine prepared by ¥r. T.
A. Ting, engineer, Hew BEnglend Puel and Transportaiion Company,
.shwing the location of bodies and the varieus steps in re-

establishing ventilatiom. Also the location of a fire area
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sealed about a year prier to the explesion, the place where
fire was found after the explesion and the points where mem
were barricaded amd where barricades were attempted.
Forces.

The explosion although erxrtensive in scope should
be classed as moderately violemt. A4bvout 100 empty mine cars
wpre badly damaged in various parts of the mine and wat very
few of the loaded cars ahowé;‘evi&ense of force, except that
the topping was blown off. The direction of force in differ-
ent parts of the miné ies indicated on the map in Avpemdix IXI.
Pollowing the path of the explesicn the direction of faree,
and violence was noted as follows:-

The wooden batlsry covers on the battery locowmotive
were.earried inby and to the esst side of the locomotive ai
the last cuttlhirough in the airecurse of the ghalt headings
and the line brattice extending from the last cutthwosgh toward
the face of the aircourse imdieated that the force was inby.
Phe position of the line brattiee im the shaft headiang at
the last eutthrough indicated that the foree of the explesien
was through the eantthrough from the airecurse. An smpity car
on the shaft heading just inby the second cutthrough from
the face wae lifted off the trmck by the force of the explo-
sion and moved ocutby 2 er 3 feet and 2 miner’s cap was wedged

between the end gaie roller bar of this car and the power
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wires which were iorn from the inmsvlators. %Phe body of the
miner who worked at thé face of the alrcourse, and who. BDDAT~
ently was in the vicinity of this anpt# car when the explosion
cecurred, was _relled outby by the foree of the explosion. Prae-
tiecally 31}: the stoppings between the shaft hoading amd the
shaft headingg girccurse were blown toward the east or shaft
heading. The large quantities of brattice cloth and the small
smount of wood present in these eutthroushs indiecnted that
these stoppings were built mostly of brattice cloth. At a
point on the shaft heading sirecourse just ouitby the left pick-

up & small gathering pump was blown ontby snd badly damaged

In Fo. 1 east off ihe shaft heading the last eut of eoal mak-
ing sn opening into the 3rd cutthrough from 1 east aircourse
was shot down and partly loaded out when the mine foreman made
his morming visit, the remainder of this cut of coal was blown
inby and &g&iwt the opposite rib of the cutthrousgh by the ex-
plosion. A loaded mine car in the mouth of ¥o., 1 east was.
lifted off the track by the force travelimg outby on e shaft
heading. A trip of § ewply mine care on the outer end of the
side track' on the shaft heading, about 1000 feet from the
maing, were all badly dammged by force traveling outby. A
pusp in a cutthrough between the shaft heeding end the shaft
heading sircoarse about 660 feet from the main dip headings
was blown toward the asircourse amd bhadly demsged. An overcast

at the mouth of the shaft heading which had fist been complet-



ed and would have been put imnto service the day following the
expleosion had the {op blown out, part imby toward the face of the
main dips and part outby tegarﬁ the pit mouth. The braneh o¢f

the exploeion travelimy towerd the face of the dip hesdings had
sufficient force to bend the end gates inby on five empiy cars
that were stamding on No. 5 heading 250 feet from the face, also
the end gates of 3 empty cars én No. 2 hesding sbout 200 feet

from the face. An empty ecar about 80 feet from the face of Mo. 2
dip heaﬁing had both ends bent ocutby. (Note:~ During the recov-
ery the dip headinge were designated Hos. 1, 2, 3, 4, 5 and 6 con-
- secutively from southwest to northwest. The same designation will
be continued throughout this repeort.) Im 11 S.¥%. and 12 S.?. the
mine track was lifted but there was no definitely defined direc-
tion of force. In 13 S.Ev which are short entries just turned off
the mains, deposite of light débris indieated that foree was about
egqual both inby and outdby. In 10 S.%. which is on the eppogite
gide of the mains ard Just ouiby the shaft headingy there was com~
siderable violence. There was evidence of force in all &irections.
In the first eniry of Ho. 10 S.W. the track was torn up bhetween
Ho. 1 and Fo. 2 room the directien of foree being inby and 7 empty
care st the mouth of the entry had end gntes bent outby. 4An

empty at the firast cutthrough in Fo. 1 room wes thrown off the
track arg badly brokem, the direection of foree being inby in the
rocom. In Re. 2 room a half loaded car was off the track 10 feet

from the face. In middle entry of 1C S.¥W. an empty car waes blown
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to the face and & car and dinner buekets at the firet eutthrough
from the face were blown outby. Im the 3rd or right hand entry
of 10 8,%. 811 the cvidencs of foree was osutby amd st the inter-
section of this entry with ¥o. 1 dip, light débris indicsted foree
toward the face of the dips. The budt shot st the face of the
%rd entry of 10 5.W, had been shot down recenily but no coal had
been loaded out after the shot wae fired., The coual wes scatter-
ed ag thozxgﬁ the hole had boen overchersed apd the weoden tampe A
ing stick was on top of the scattered coel along the lefs rid
about 1% feet from the face., The body of the miner wae fmmé with=
in 6 feet of the face snd his right srm hed besm slown off at

the elbow,

A% tSe mouth ol MHo. 10 room im ¥ S.8. an empty car was
lifted off the track snd the end gates were bemt imby. In 9 8.¥%.,
8 S.%. ard 7 S.¥. the doors were biown imby and the stoopiungs be-
tween entries were blown both waye. Depoeits of light debris a%
the cormers of eutthroushe indleated that the general path of
explosion in these eniries wag through the roome from 9 %o 8 and
7 5.5, At the entrarce 4o § W.E. the iransfer vart of the ezxper-
imental loading machine wae badly twisted by forece traveling im-
by. The explosion travéled from 9 H.E. throuch Fo. 1 and Ho. 2
rooms to 8 N.B. The eridence of foree in these two entries was
devosits of light débris, the blowing down of stopnings and the
twisting of the Iaaﬁing meching menbtioned above. A& trio of 19

empty cars in 8 K.B. chute extending aeross Fog. 6, & and 4 main



dips were badly dsmeged by force traveling outby on the mains.
In‘the Ko. 4 dip entry or the traveling voad 3 ¢ars were smash-
ed together gempletely bloecking the entry. In Fo. & entry an
empty car was blown outby a distance of 180 feet and the end
gate 45 feet beyond it. In Ho. & enlry an empity car was blown
outby & distance of 120 feet #na the end gate 30 feet bpeyond it.
Both these entries were irackless and there appears to have
been more violence at this point then any other p ace in the
nine.

In 6 S.%., 5 S.%. ard 4 S.ﬁ; the explosion traveled
inby from the main dips and comtinmed through the open roome
from 7 S.%. %0 & 2.%., from & S.¥, te B S.¥. and from B S.¥.
o 4 S.¥. The violence in these entries was manifested mostly
in the destruction of stoppings and the deposit of light de-
bris at the corners of entthroughs. This branch of the explo-
sion eontimed through the open reoms from 4 8.W. scrogss 3 §.%.
%o 2 S.%, but with increasing violence. The roof exd ribs
were scoured smooth and the floor was swe~t clean in roome 15
snd 16 off $ S.¥, for a distance of 100 feel or more at the
2 S,¥, end. A trip of 17 empty cars which had been placed in
the mouth af'ls room off 3 S.W. was subjected to considerable
violence. The Tirst 3 carg were badly twisted and the ends
were bent toward 2 S.¥%. The last nine ears were beyond the

end of the track toward 2 ".W. The first of these J carg wag
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badly dameged by foree traveliug from 3 S.%. 50 2 S.%. %iree
empty cavs in the niddle entry in 2 S.%. just inby the chute to
Hoe. 4 lef’ bubt off 2 5.%. were reduced to a shapelesy mass.
Yheee ears were onpoeite the eutthroush from the middle entry of
Z S.%. $0 the right aircourse betweasn roums 18 and 16 off 5 §.%.
In 2 S.-., naulsgeyoad there wasz 1o cvidence of farce whalever
for a distance of 260 fesl on sach side of #o. ¥ left 5:th. In
this gone the yoof smd rive wore 835ill while with rock duet., The
doorg 2% the mouth of anch of the souvthanst hesdings wars blewn
imby by the branch of tho explosion that traveled osut the main
dipe, sud the overeast ai the moukh of 2 S.%. and ore zcrosg {he
wain haulageroed just invy 4 S.%. were dumolished by forces from
{the andsrside.

Between 1 8.4, and 2 %,%, on the main hanlageroad gev-
eral timber eribe Mild of ming fies were biows oculbye. 7The anto-
mabic doors oa the main henlugervad bebween the nsoath malns and
To. 1 S.%. wore blown oculdy. Thirty-ihres men and 3 [orses wers
¥illed on the main dins between the south mains and $he shafi
headinge. ¥any of these bodies showed ovidence of yreat vie-
lence, especislly the bodies found om the maein hanlagervad be-
tween & 5.%. and 5 S.%.

In 7 .8, the gxvlosion devsloved grusiest vlolunce
slons the haulegeroad, blewing‘ste'mim;ﬁ inte the aireonise. 4
man and & herse were killsd by viclence at the mouth of Wo., &

right off T N.B. &rd 2 loaded car was liftcd off ithe track in
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Ho. 3 right chute. This point was about 200 feet beyond the
laet evidence of flame in 7 H.E. At the entrance to all the
H.E. entries outby 7 H.E. the stoppings end doors were blown
into the entries by force from the explesion traveling out the
mains, The branch of the explosion which traveled inte 7 H.E.
was mmeh lezs vielent than the branch that traveled up the S.W.
side of the mains.

In the south wains inby the osoint where the msain dips
branchk off, the top wés 1ifted cul of sm overcast and the dcers
8t the entravnce to¢ 2 left buit vere blown out. 4% 3 apd & left
batte the doors were simply blown open. Occuparks of & house
nesr the peint where Ho. & left off the seuth maing broke fhrough
to the surface stated that $in csns ard other such articles
that had beern thrown inte the hole were blown out by the ex__§le—
sion, creating congiderable noise.

Debris was blown out of the mouth of the mine and
across the valley s distance of about 600 feet. A number eof empty
earg were blown off the tipple, awd vart of superstructure of
the tipple was blown away. A 5 inch by 6 inch mine tie wae
blown throuzh the end of & car which was being dumped in the tip~
ple at the time of tho explosiom. Extent of damage at the tip-
ple and views of the mouth of the mine are shown in Appendix VII.

Bvidence of heat and flame.

The flame of the expleosion extended through about 90

per cent of the workimgs of the main dips apd out of the mouth
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of the mine not less than 250 feet. There were heavy masees
of coke in the sxtreme outer end of the tivple and the wood-
w: vk of the tipple was or fire in a désem or more places.
Phere was no evidence of flame in the south mains be-
vond NHo. 4 left butt except that the dust samples callected at
¥o. & left butt carried & trace of coked dust particles. On
tﬁe haulagercad at this point there was 75 per cernt incombus-
tivle méttez {moisture plus ash] in the road dust. The aver-
age incombustivle for all the samvlee collected at this point
was about 50 per cent. This bizh inecombustible content and the
' relief of pressure at the mouth of the mine waz sufficient %o
prevent prepagation im the south ma;ns.

In Hoe 2 S.¥%. the orly evidence of flame or heat wase
the trace of coked dust found in the dust samples. The bodies
faané in this entry were not burned. The body found at the
ehute t6 Ho. 2 left was face down snd rad the eppesrance of
having been overcome by aefterdamp, the bedy found Jusi outby
Ko. 5 left may have been overcome by afterdsmp but the body
found about hslf way between Ko. 3 left and He. é left had
bosn rolled eanéidars&ly by the exaleaion.' Boe 2 S.¥. i flank-
ed on the leftAby & worked out area extendins the full length
of the entry. This larpe worked sut area and the ssall worked
out srea on Ec. 3 S.%. provided increased volume of openings
sufficient to materisily aid in preveniting the spresd of flame

into all parts of 2 S5.¥%.

- 20 -



The flase of the explesion 4id not penetrate all the
workings in the section en the northeast side of the main dips
between 3 N.E, and 7 H.B, Coked dust wag found on beth inby
and outby exposuree on 7 ¥H.Z. hamlageroad abomt half way between
€ right batt and 3 right butt tat there was .o evidence of flame
inby snds point. A small fire coneisding of & hesp of smoulder-
ing dust end coke wag found om the floor zgaiust the rib evpesite
the secomd right hend place off Mo. 1 right off 7 E.E. Thie
smouldering mase ¥as sbout 10 inches deep, extended out from the
rib a distance of 10 inches end parallel with the rib sbout 30
inches, This ssouldering fire was found snpreximstely 175 hours
after the explogien ocecurred. The rib sbove and $o the zFight and
left of the fire was plastered with “.oked dust which had been
thrown out of the room direetly oppomite the fire. There were
heavy deposits of brigist' silvery coked duet om the rosf and ribs
in the rocm oopneslite the fire and the sfjuining room. Only one
of the 16 bodies found in this seetlion shoved ummistsksble eri-
dence of force. There was ne conclusive evidencs i:v-‘hat any of
the other 15 had been barmed. 5ix of the 15 avnesr to have wan-
dered diestances of 200 feet o BOO feet aftor the sxplosion and
3 men attempled to bauild barricades mear the pump room at the
head of 7 H.5. drainage heading®. {(Sue map of mine Avremdix VI
for lecation of barrieades). Pheir atte:pt to complete the
barricades wus uasuccessful principally beeanusze of laek of mater-

ial to work with. Hessages written to his wife by one of these
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men indiested that they were etill alive but groving wesker
at 6:20 p.m. or 3 houre after the exploszion.

The flame of the explosion penetrated every part of
the rine inby and including 3 S.¥W. on the southbwest side of the
main dips and inby and including 8 ¥.E. on the northeast side.
All of the bodies found in this section were badly burned and
coked dust was plastered on }}:I exposures in 90 per cent of the
dead ends, At the face of the entries 9 S,.%. and 10 S.%. and
8 E.E. and 9 E.E. there were depusits of coked dust on the floor
an inch or wore in thicknese. In Ho. 12 room off 5 S.%. im the
cutthroush nesrest th: inby end of the rib there were deposits
of coked dust 2 $0 3 inches thick. It was the epinion of some
of the state mine inspectors and others of the men engaged in
the recovery work that some of this coked dust may have been
hot enough to start fires had there been a plentiful supply of
oxygen at any timé imrediately following the explosion.
Samples.

Three face samples of coal, 31 samples of mine air,
2l samples of ro&d dust and 15 samples of rib and roof duset
vere taken. The fece samples are tabulsted and discussed in
Appendix II, the air samcles in Appendix IV, and the dust sam-
ples in Appendix V. Appemdix VIII is & complete tsbulation
¢iving enslyses of the 98 samplee of afterdamp taken in com-

nection with the rescue ami recovery work.



State Jnspectors' conclusions.

n the witness atend at the eeroner's inquest 2 or more
of the inspectors expresssd the opinion thet the explosion orig-
inated at or near the mtorage battery losomotive near the face of
the left mir course in the aﬁsgft headings by the ignition of an
accumulstion of gas, also that propagation wes due to the presence
of eoal dust notwithstanding the faet that there wers wet places
in the path of the explesion. Mr. James HoKenns, Assistant General
Superintendent, stated that the explosion may have originated in
Yo« 10 3. ¥W. but gave no evidense in support of his conclusion,.

Summary of evidence as to sceuse, origin snd propegetion.

& study of the direetion of forces shows that the ex-
plosion originated near the face of the ghaft headings and spread
intoe the other workings as indiceted by -u'rm on the mine map in
sppendix I1I. The most likely scurees of ignition within 100 feet
of the face of these entriss were the powsr wires, three safety
lamps in the hande of the worimen and & storage battery locomotive.
There was no evidence to indieate thet there had been a short
circult on the power wires to cauge ignition and an examination of
the safety lamps showed that they were not likely to have been the
cause of ignition. The section feremant's safeby lewp, which was
looked, and & safety lemp picked up in Ho. & S. W. were tested in
the lamp gellery at the Pittsburgh station of the Buresu for ex-
ternal ignition of explosive gas. These lamps were subjected to

several tests in esch of three series but no ignitions were
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ebtaired. 4 report giving the details of thess testz is given
in Appendix IX.

& careful study of the probebls activities in the viein-~
ity of the last cut~through in the shaft headings end the storage
battery locomotive found opposite the ocutby corner of the ecut-
through leads to the conclusion that ignition of gss was csused by
sparking or areing at either the gontroller on the inby end or the
commtator on the outby end of the locomotive -~ the most’ likely
point of ignition being the commutator on the outby end of the
locomotive, although there were several other placss where sleetrie
gparks mey have been mnde by loose commsoetiong or abreded insulation.
4 specisl] examination of the locomotive in the mine before it was
digturbed wes made by H. B. Freeman, of the elsetrieal gection,
Pittsburgh station of the Bureau. A& ¢opy of his reprt is sttached
as Appendix X,

A sketeh, Appendix XI, shows the position of the lecomo-
tive and tﬁs bodiesa fouaﬁ nesr the fece ef the shaft hesdings. It
is believed that when the explosion cecurred,the locomotive was
advaneing toward the fase of the sirsourse to pull out a loaded eur
and wag stelled in the position indiecsted. (The locomotive was oper-
ated with the cad er reer end toward the fuee.} Thoe stalling of the
loocomotive wans possibly due to s wedge-shapeéd split prop lying across
the left hand rail under the left rear whesl, and to eme of the
wooden battery box covers from the locomotive being wedged between
the right hend reer wheel and a prop; alsc smaller pieces of woed
snd some brettice sloth were under the cther whesls. The post,

boards and brattice cloth were that part of the line brattice
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which exterded across the treck juet ontdy the last catthrogh
forming s curtain to permit movement of care to mnd from the face.
The reversing lever wme is position for advancing towerd the face
ami"s,he controller lever wae between the 3vd and 4th on positions.
he motorman's Body was lying on its ri kit side, on the righ% side
of the Iocam«!;ive,l face outhby, heud joward the west rib and under
sone of the bosrds ané brattice cloth used in the line &m%tieef
T:is had fallen o him affer he had failen or jumped off the loco-
wotive. %he "smp;}et's"b@éiy was lying on i%a. 1a¥t side, on the
left side of the lecomotive, faee oatby, partly in the eulbthrough
and heai tovard the hesbing. ?Z’;are eas & coll of shebfiring
cable on the smapper's left arm. It is supposed that this ceil
of wire was lying in the eﬁsthmugh when he feli imlo i3. The
position of these bodies seemed to indicate that they hed attempt-
2d %o, or actuslly &id, Jjump from the cad end of the locomotive
wilch wae stopped at their feet by the debris on the track. The
vodies of the paumper and the face boss were foumi face dowm, head
outby 18 feet ocutby the locomotive. The pimper at the easi rib
ard the face boss at the west rib. The face boes' safety lamp
wae lying et his feeot. It wag ihe duty of the face posy to ax-
s;mine‘ each place ir the shaft headings for gas immedistely be-
fore the battery locomotive entered. It is surmised that the
punper and the face boss were riding on the ouwtby erd of the le-
comotive and sav the first flesh of fleme whon the gos was ignit-

ed st the open comwmtator, which would be direetly in front of



them, and that they attempted to get sway. The position of the
bodies of these 4 men is interpreted to indicate that they saw
the gas ignited and in the fractior of & second reguired for the
fisme to provasate made an attempt to nsroteet themselves. The
aceistant mine foreman in charge of that section of the mine
end vi:ose body was found in the heading at the ovposite end of
the cutthrowsh from the locomotive, face down, head outby and ly-
ing on his safety lamp aprarently had less warning than the others
88 there was no ovidence that he had tried to escepe. The bedy
of the miner aﬁn worked st the face of the aireoérse wae found
on the heaéing near tﬁe S.¥. corner of the second emtthrough from
the face. It appeared 4o have been relled wore or lese by the
force of the explogion traveling outby, & flame safely lamp was
found near the east ridb 26 fee’t inmby the body, (Note:- All the
safety lamps referred to here were key lecked norn-permissible
typel, the miner's cap was caught on the cormer of an empiy
car about half way beﬁween the body and the safety lamp and the
remaine of & dinmer pail were found on the heading 256 feet outby
the body. The empty ear referred to above was off the track
ané in a positiom that 1ndicat§é that it had been derailed by
the force of the explosion traveling outby.

thile there were a mumber of places im tﬁs mine where
overcharzed shots had been fired amé the ccal scattered sever-
8l feet back from the face, there was no evidence of a blown-

out shot or other evidence in support of s theory that the ex-
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plogion may have origingted at any point other than near the
face of the shaft headings.

As shown im Avpendix 1V, anslyses and discussion of
air samples taken after the explesion, conziderasble gas wag 1ib-
erated In the shafl hesdings, furthormore ges was liberated
freely in 9, 10, 11, 12 and 13 S.¥%., the main dip headincs and
the rew slope headings, throush all of sﬁiah the air current
péssed before it reached the face of the shaft headimgs. The
conjeeture iz thst there was an interruption im the ventilation
thaet allowed gas Lo sccumulnie and fowm sn explosive mixture at
the higheet point nesr the face of the shaft headings. This
highest voint was dircetly over the battery locomotive near the
last cutthrough.

Officials of the mine stated that the automatic doors
forming en &ir lock on the main haulagerosd nesr the mouth of
the mine were out of order and 2 men who had been working there,
nearly all of thaet dsy making repairs, were kililed. The condi-
tion of these doors may have been such that the volume of air
in cireulation was reduced considerably if not entirely cubl off
from the mogt distant workings.

*he presence of 2 or 3 ver cent of methane in the air
carrent would materially offset the wet condition of the shaft
headings and be an i@ to propagation. The absence of coke de-

posit in the shaft headings, except in rooms and side eniries



which were dry and dusiy, gives support %o the comelusion that
the air current in these headings was ecarrying considerable meth-
ans. The oresence of large gquantities of coked dust in 81l other
parts of the mine throwgh which the explosion extended indicates
thet propagation therein was due to the presence éf coal dust.

LESSONS 7O BE LEARNED.

Probably the most importart lesson o be learned from
the corditions as they relate to this explosion is that dependable
sdequate ventilation must be provided to insure freedom from ae-
mulatisme of exploeive gss.

It is of egual importance that the men whose duty it
iz to irspect for gas should not only be capable of detecting smell
vercentazes of gas but they should alse be men wig arc aware éf
and recognize or fully reslisze the danger there is in smell as
well as large accummlations of gas. The two officials who were

- . ALJ“’-' a4
within 50 feet of the sapposed origin of the explosien surely /masfti
have had some knowledge of the conditiomn of the atmosphere in the
ghaft headings.

The conditions as they relate to this explosion show
that when a mine is electriecally equipred only ecunipment of the
permissible type should be used where gus is likely to be encoun~
tered.

The long entries through whieh the explesion propagst-~
8d before reaching the main body of the mine was, in the emtime~

ST PRV TIN .2
tion of the officisls of the mire, naturally very wet, Tidim—cor—



of the explosion show that wetted dust cannot be relied upon to
prevent propagetion, especially if there is methane in the air.

Probable Cause of the Explosion.

In the judgment of the Bureau investigators the ceuse
of the explosion was & feilure or interruption of the wentilation
sllowing gas to sccumulate at or near the fece of the shaft head-
ings. This sccumuletion of gas was ignited by sperks or aercs
fre;m en open type storesge battery locomotive which was advancing
towsrd the face of the shaft heading alr course to pull cut e
loaded mine car.

The supposed interruptien of the ventilation may have
bean due to & short eireuiting of the air at the sutomatio air
losk doors on the main haulage rosd neer the mouth of the mine or
by & door having been left open in any one of the headings between
the shaft heedings and the mouth of the mine., A study of the ven-
tilation of this mine shows that there were six or more single doers,
any one of which if left open, would short eircuit the air and eut

of f ventilstion from the main dips and the shaft heedings.

EBCGMMENDAT IUKS

The purpose of the investigation of mine explosions by
the sngineesrs of the Bureau of Hines, is to provide s means vwhere-
by the Buresu's Staff may aaudy_ig deteil the eontributing fastors,
that they may feormmlate recommendations that will tend te reduse,

if not entirely prevent, loss of life and demage to property by



guch explosions. Yo ward off the possibilities of such disssters
the following recommendations are cffered:

l. The outstending recommerdation for this particuler
eas# is that adequate and dependable ventilation be provided by
circulating air through the mine in such quantities thet there
will be no possibility of gus sccumuleting and in such & manner
that there will be no interruption of the normal flow of air at
the working faces.

2. The ventilating current should have enough splits so
arranged as to give each pair or set of heesdings in geassy portions
of the mine & strong fresh ocurrent which has not traversed old workings.

3. The main fan should preferably be opeorated exhsusting
nmd» be 80 located that sutomatie doors may be eii&inaﬁeé from the
main haulsge roed which should remsin an inteke; the fan should be
in a fireproof housing, should have explosion relief doors or their
equivalent, and provision aﬁoulé be made for prompt reversal of the
direction of air currents in case of necessity.

4. It is recommended thet substentisl congreate or masonry
evercasts be used instead of doors for directimg the main ventilating
currents.

5. It is recommended that substantial concrete or mssonry
stoppings be used throuwghout the mine.

6. At all points where doors are nsceasary they should be
in pairs or so arranged that there will be no interruption of the

normel flow of air while men or trips of e¢ars are passing through.
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Provisions should slsc be msde for keeping the door eclosed and
for promptly taking care of the ventilation in case of damege
to any door.

7. ¥When electric trolleys or non-permissible storage
battery locomotives are employed, they should be used only on
strictly fresh inteke eir and should not be used inby the last
permenent or substantial fire-proof stopping, or past open rooms
or ‘entries which within s distance of 300 feet have faces or
workings which give off methane.

8. All electricel machinery used in working places or
in return air should be exclusively of & permissible type, and it
should receive frequent inspection te insure its maintemance in a
perniesible condition at all tires. Power lines should pet be
plaeed in retwrn air or taken ‘asyaﬁgl'ébrfaWwengha closed with 4
permanent stoppingg.

2. When flame safety lumps are required for testing
for 5#3 or any other purpose, it is recommended thet only 2
magnetically-locked permissible type be used, and thet personsg
entrusted with and directed to use flame ssfety lamps be ospable
men who are aware of and fully reslize that a disasterous exple-
sion may originate from & very small sccumulation of methane.

10. Workmen ere provided with permissible elsctric cep
lsmps and their continmuwed uge is recommended,

11, The Wment is commended for supplying the work-

men with permissible explosives for bleasting purpoaes, but it is



rooommended that only experlenced cepable &mpléyaas be permitted
to sherge and fire shots. All explosives should be used in scoord-
snce with the sovditions preseribed by the Bureau of Mines and
firing of shots should be done electrieslly.

12. the use of water on the ocutter bar of sll coal-cutting
machines to allay dust is recommended. WVater should be used to wet
down the coal before it is loaded and at frequent intervels during
;oading. Loeded cars should also be spraysd before leavinz the work-
ing fage,

18. In order to localize the flame of gﬁs=ignitions or
blown~out shots, it is recommendead that all rosdways, alrweys and
working pleces be thoroughly rook-dusted. %he rosck-dusting should
be ropeated et such interwals of time that the percentage of non-
combustible matber (ssh plus moisture) in the mine dust will be
greater than 85 per cent. Bhen the nom~combustible content of the
dust in sny zone or ssction falls to or balow 55 per cent, thet zone
ghouléd be re-dusted immediately. Rook-dusting to be most effective
should be meintained to within & short distemge of the working faces,
prefersbly less than 40 feet.

4. Ainy motor roed, in which trolley or other ﬁﬁn-permiasihls
electric locomotives sre used, should de kept especially well rock-
dusted, both ax to timbers and ribs, ss well as {loor,

15. The epportunities for the offective installation of.
rock~dust barriers in this mine are lisited. However, spproved types

may be uwsed ss sn euxillery to generslized rock-dusting. Some of the



suitable loeations for roock-dust barriers are slong the haulage
roads, to make up the defisciency in generslized rock-dusting, where
there is unusual spillage of acal, and at the mtrme to such gsec-
tiona of the mine where only 2 or 3 berriers will be reguired to
effectively isolate the section from other parts of the mine.

16, It would sppear advissble 4o have mors then one fire
boss for s mine of this extent; end it would be decidedly advisable
to have rigid daily pre-shift examination of all scoessible parts of
a mine kmown to glve off methane.

17. 8eals around fire areas in this mine should be kept

under duily supervizioa and should be kept in the very best of repair,

ACKNOWLEDGEMINTS

The writers wish to ecknowledge the hesrty sosperstion
of all persons whe assisted with the prepq.ratian of thig report;
also the cooperation of the officiels of the New England Fuel end
Tranasportation Compeny snd the officials and ingpeectors of the West
Virginia State Depariment of ﬁims. The officials of both the com~
peny and the Department of Uines offered every faeility and opper-
tunity for cbgerving and studying conditions sz they related to this

explosion,

- 38 -



APPERDIX.



APPENDIX I.

The Bliminetion of Explesive Hasard by Sealing Hine
and Alr Looking Way &nto kine in Order tc Recover
¥ine and the Dsad Bodles.

The exploring party had penetrated the mine, restoring
ventiletion stoppings in order that they could follew fresh air.
Upon reaching the 2 south section at the peint of inmterseetiem with
2 south and No. 1 main face entry, smoke wss observed coming out of
2 scuth and following the air to the return fsoe entry side.

Several of the perty obssrved ths smoke condition and upem testing
the smoky atmosphere with & flame safety lemp, it was found from the
reading of the flame eap of the lamp Yo contaln approximstely 3.5 te
4 per cent of methane. Where tests were made with the ecarbon monox-
ide &étaetar, spproximately 0.5 .per cent of carbon monoxide was found.
The eir inby 2 south on He. 2 main face entry contained spproximately
0.2 per eent of ocarbon monoxide. The sir returning en Ho. 6 face
entry outby No. 2 south eontained epproximstely 0.5 per eent of car-
bon monoxide gas, this ges being dilwted with the ventilstion ewrrent
ghort-cireuiting & short distance imby 2 south. The cerbon monoxide:
detector showed more than 1 per cent €0 200 feet in the return from
7 north inby No. 6 fece entry. 7The rescus party realized from the
ges eonditions thet no one could possibly be alive inby 2 south sec~
tion. Every eondition indicated that the explesion same frem inby
this point. They unanimously decided thet the first prosedure would
be to tekes care of the live men engaged in recovery work, hence it
was determined to seal off the mine ocutby 2 south sgction straight

across the six main face entries. The temporary ssaling wes completed



about 5 s.m. and the temporary sesls were backed up with air-tight
etoppings of wood and wood pulp plaster. The rescus and recovery
work was under the direct cherge end supervision of R, M. Lambie,
Chief, Department of Mines, VWest Virginis. Hre Lambie made an in-
spection of the sesled sres; also sent & reseuve erew-inpo the face
entry end up 2 south section to see if they could locate the fire,
and’ obtained informatien from men present at sesling &s to the con-
dition of mine atmosphere previocus to seasling. He then procsedsd to
feviae & plan for the recovery of bodiss inby seals by perfecting an
orgenization composed of State Inspecters, Company officials, Bureau
of iines men, Mine Sefely Appliances Company's offiecisls, and ether
well known rescue workers. A complete list of these is eampi}mi. in
this rcpc?t. It was decided to air-lock by crews wesring self-comtained
exygen breathing apparatus to & point inby 5 south section; cutting
of f 811 face entries and the north sestion outby 5 south ssctien;
algo go up & south and seal off conneecting openings to 6 scuth mee~
tion, thereby splitting the mine into three seetions and eutting off
the face wection thet wes known to heve been genersting explosive gus
previcus to the expleosion. Fifteen sir-locks and over eighty air-
tight stoppings were bullt in order to divide the mine into three
sections. There were approximately 160 resoue spperstus crew shifts
of eight and six hours durstion. 4t one time thers were in action

21 rescue orews with over 100 self-contained oxygen breathing apparatus
and over 100 All-Serviee gas masks. The officials in charge and

builders of fresh-air stoppings carried sgelf-rescuers for their



protection. The sealed area at one time contained 4.4 per cent
€0, with the oxygen & little over 11 per cent, and st one time the
alr in 2 south gection mlﬁ;a@d over 6.5 per cent methens with the
axygen content sround 14 per eent. After the completion of the air-
loeks aeatieﬁ, exploring crews msde trips in various directions but
could not locete any rires. The fire on the 2 south sgotion wes found
to have beep extinguished by the low oxygen content but on restoring
ventilation in the 7 north section & small sctive fire wes encountered
and extinguished. |

In erder to build air-lock steoppings snd split the mine into
the three sealed sestions, it required seven days work and eash 24
hours was divided into 4 shifts of 6 hours duration, The rescue appar-
atus and ges masks of every man going undergrownd were charged snd in-
spected by men supervising this work. Approximetely 5000 pounds of
cardoxide and 10,000 cubic feet of oxygen were usod by the rescus
crews wearing spparatus.

Following is a eomplete list of the 21 oxygen breathing
epparatus teams and the men in charge of sems, alaso West Virginis
State officials, New Englend Fuel Company offieiala, and Hine Safety

Appliences Company officials.

¥o. of Hame and location of Compem Hen ins‘harge
teans _ of temns.
4 Bethlehenm Mines, West Virginie Je Vo Barry
Re Boid

2 Consolidation Coal Co., West Virginia Fe Bodell
Jds Zorn



¥o. of Bame and Loeation of Company. Hen ir Charge

teans. A _ cf tesme.
2 Hew Ingland Fuel and Transportation Co., fhos. King
Grant Pown, ¥. Va.
h 3 ¥cKell Cozl Co., %West Wirginia ¥r. ¥ard
1 E. B. ¥hite Coal Co., ¥West Virzinia ¥r. Forgan
1 Wheeling Steel Corp., Stewbenville, Ohio Alex Grant
1 ¥organtown Gss Coal Co., West Virginis
2 Pittehurgh Coal Co., Penmsylvanis Heese Nichol
Phos. Kegle
2 He Co Prick Coke Co., Pemnsylvania B, ¥ourphy
C. Lutton
1 Penelec Coal Corp., Permsylvanie D. Boyle
1 Vesta Coal Ceo., Pemnsylvania #e 0. Boberis
1 Pittsburgh Terminal Cosl Ceo., Perms:lvania Jas. Humes
’ Jo Bonedict
1 Orient Rescue Station, Orient, Pernnsylvanias . Opperman
1 Connellsville By-Preduct Co., Penngylvamia J. Gall

Officials from the State of b!ﬁe.st ?irgiﬁia present were
Goverpor Gore, Hajor 0'Connor, R. ¥M. lasbie, Chief of the Bepari-
ment of Mines, State Hine Inspeetors Griffifthis, Evens, Jarrett,
Lilly, Cenners, Krsmer, Rigsleman and Sendridge, apd Safetly Bi-
rectors, Horris, HeCee and Farley.

Officials of the Hew England Puel and Transporiation
Company present were ¥r. &. A, G. Wood, Vice Presidenty ¥r. J. J.
KeSweeny, Vice Presidenty ¥r, J. ¥. Devison, Gemersl Superintendent

of ¥ines; ¥Mr. J. A. HeKay, Hine Superintendent; Mr. Jobn Spiker,



Mine Foremanj ¥r. R. Roth, Superintendemt, Federal MNo. 1 ¥ines
¥r. Thos. Ki#g. Bngineer; Hr. Thos. Asheroft, Purchasin: Agent;
and ¥r. James McKenna, Assistant General Superintenient.
Officials present from the ¥ine Safety Appliarces Com»-
any were Messrs. J. T. Byan, G. H. Deike, Loeback, Lewis, Kennedy,

Riggs, Jones, ¥cClelland, Stanton, Reek snd Setlemire.



AP BEDIX XII.
Report of the Medical and Surgical Cases helative the
Bverettville, ¥, Va. Mine Exnlosgion.

By Dr. 0. ¥. Linhardt.

The date of the explosion was A-ril 30, 1927 mbout 3135
DPeitey and I aid not report at éverettvilie, ¥W. Ya. until Yay 4,
1527, at or about 10 p.m.

Before my arrival meny men had been examined and many
rejected, and upon the sdvice of some of the Bn:ineer's of the U.S,
Bureau of Mines, many of these were ro-exsmined and accented., The
physician with the company of Kational Cusrd men had examined these
men and he acted according to imstruckions of the Engineer's that
these men should be ziven some sort of exercise and if their pulse
did not return to normal within 2 minutes that they could noi be
acce~ted, as well net 4o aceent anyone ®¥ith a pulse of over 100.

I might add that the Medical Staff eonsisted of the fol~
lowing men:

Or. J. B. Puckwiller - the Company's physician.

Dr. B. F. Corway ~ assistart to Dr. Tuckwiller.

Dr. A. G. Bowles - with the Clenwhite ine Resene Team.
Dr. J. C. Colline - Company‘s physiclan st Grantbown,¥.7a.
The Major-Medical Corps with the Hatic.,al Cuerd.

Dre 0o V. Linhardt - with the U. S, Buream of ¥i,ee.

Hdowever, Dr. ™ckwiller's time was sccupied every hour of the day
axd nisht in assisting the State compensation men with the identifi-
cation of bodies. Dr. Conway was absent from %he town during the
entire time I was there, Dr. Bowles touk care of the Glemwhite Res—
cue Team only, and Dr. Collins gimply cam: perhaps for an hoar st

a time every other day. The Major of the Nedical Corps with the
Hational Guard ook eare of the men in the tunrd, so that, as usual,
the’ Government physician was left to do all the medical work.

FPor the Rescue teams, a total of 80 men were examinsd, of
which 3 were rejected: 1 for tuberculosis (diagmosis concurred in},
1 for myocarditis - with bypertroohy of the heart, 1 for a mitral
leison. Of the remaining 77, 16 were re-examined becausge of "ner-
vous conditions™, and every one of the 16 re-examined was finally
passed as physically fit.

In making these examinations, we followed the form Yo.
14) and 142, U. S. Bureau of Hines, excevni that we did not follow
the 2 miruite period. Some were given as much as 22 mimutes beitween
the exercise and the second ané third examination before they were
accanted,
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Anslysis of the Re-exasminstion of the 16 ¥en,

Bame Team Age~pulse-~-B.°., 2nd Exam. 3rd Txsm. Yin.
Gall, Jamee Steubenville, Ohio 33-102-140778 pulse 32 15
Kelly, James » " B36-100-130"80 " 80 11
0'Bouke, Jesmes Pittsburgh Coal 35-102.122%88 " 99 =80 15
Plumeret, Framk " 41-120-.122%80 " 98 p.80 22
Drexler, Frenk " " 35-110.122%80 " 80 8
Young, John w i 39~ 70=160%100 B.r,-150-96 10
O'Loughten, James Frick Coal 45-102-180%100 B.P.~150%98 » . 98 15
Schuessler, James i " 27-1Y2-120%80 pulse 100 8
€lark, J. E. Bethlehem Coal 50=104-124°75 Y100 4
Hughes, James Pittsburzh Temm. 46w 73-140%88 BePe=122%80 10
Riggs, K. T. " " 30~106-140790 pulse 90 10
Benedict, Joseph b * 28e TS-155785 BoP~135%78 20
Whitfield, R. J. Elm Grove 5% 82160790 B.P.~122%82 10
Peulie, E. P, Granttown 29.102-145%82 palse 100 9 - 80 17
Kendall, Roy'  Coneolidaied 50106124780 n 78 6
Korman, Berry Vesta .Coal Co. 24101120778 v 76 7

This report shows that esch and every men did not bring his pulse
down to the reguired pumber within two mimutes according to Form Ho. 142
(Bureau of Mines), but the different Engineers requested thet every man be
given & specisl epportunity, ae they were 21l well trained men in mine res-
cue work, and well $rained men were hard to obtain. It is my personal opin-
lon thet everyome of the above men are simply of a mervous tenperament and
the eimple fact of coming before the doctor excites them, whereas dangerous
work like wearing & helmet in an atmesphere of C) would rot excite them
the least bit. This is especially true of the first two men, 28 they were
examined at Parsglove, %. ¥a., and the report at that time was identiesl
to thies one.

: In making the report out relative siek and imjured, enly the cases
which mizht be coneidered serious or imteresting are listed, the minor in-
Juries Yike, for exsmple, & small lsceration, etc. are sot listed, as well
as those that simply came for somé light laxsiive or purgative. Injuries
totaled 20 amd iliness 19 cases.

Injuries- : ..
Diagnosis ¥o, of chses Remlts Bemarks
Forefgn body in eyo Excellent
Laceration and severe burn -
®

Laceration hande
Laceration sealp
Lacerstion Tingers
Laceration foot
Laceraticon eye lid
Barn from cement
Speain - finger

®
kad

”

Sent to eye speecialist
Excgllent

"
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Injuries conttd. _
Biagnosis Bo. of cases Remultse Eemarks
Penetrating wound ‘

{nail in foot) g Excellent
Infection - tip of finger 1 Good
Infeetion « mouth 3 Good (due to rubber mouth pisce)
Contusion - limb 1 Excellent

Illnese (including €O poisoning)
Piagnosis Ho. of cases Resulte Remarks, etc.

Pubercelesis 1 Referred to hig family physician
Disrrhes 2 Overdose of Pluto water (Narse)
fonstipation - severe 7 Exeellent

CO poigoning ? Each case described separstely
Bronchitie « severe 1 Pair - removed to Pairmont
Influensze (114 ) 1 Exeellent

€0 poisoning

Gatghouse, J. P.~ agze 29, member of the Orient Team, overcome at 2:38
a.me, May 5, 1827 ~ given oxygem, hot blaeck coffee, etc. -~ kept warm
and put to bed in "tent hospital™ all that nizht. Blood exeminsiien
shoed 308 saturation. BEis eyoiptons were ss follows: severe headache,
throbbing of his tem-les, sense of being tired, was net giddy. When
he awoke in the morming he was in excellemt physical condition, excep’
for & dull hesdache., {luminal et sodii Crs., 1 and 1/2 were given him
at ¢ s.n.}.

Case 2 « Hencil, Henry - age 38, Penlac Ceal Co., overscome at 3:05 m.m.
on ¥ay 5, 1927 - ziven oxygen-slcohel drams Iss in hot water, ami co~
deine sulphas Gre. 1/2 with scetysalicylic acid Grs. v. Blood examina-
tion showed 15Y comcentration, or rather, saturatlon. Phough his bleod
showed only 159, his headache seemed much mors marked than the above
case,and this was his only symptom.

Case 3 - Grant, Sandy - Captain of the Steubenville, Ohic Peam, receiv-
ed sone little €O on three different cccassions since being on this
"iob™ and at 5:00 p.m. on May 5, 1987 had to stop working due 0 nauses
and = headache. He also vomited once. His headache was very marked
and severe. He was given "Hinkel's tablets Ho. 2" - codeine sulphss
Gre. 1/2 with scetysalicylic acid grs. v. and caffeine citrate Grs. 1/2,
repeated in 2 hre. KHe blood exmsmination made,

Cage 4 ~ Jeffere, C. W. -~ age 34 - Comsolidaied Coal Co., May ¥, 1927,
on shift from 2 %0 8 p.ms €O poisoning. Blood examination only trace,
headache most marked symptom.

Cagse B snd 6 -~ Spiker, J.¥., amd King, 7.C. - former Mine Foreman for the
- Bew England ¥ael and Transportation Co., the latter s registered drupg.

gist who operates a druz store for this company at Granttown, W.Va., on
Moy 8, 1927 3:20 p.m. both entered mine, boith had gas masks but neither
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one took the trouble to wear them. Both received some little £o.
Blood examination om both showed trace. Imhalator used on both,
ueing C0-2-5% and 0-2-95% 10 minutes, some little nausea and marked
headache. )

Case 7 - nurse failed to get data on this case, however, blood ex
amipation showed only & trace, and neadache was most prominent symp-
tom. This man was given no medication of any kind. He was t0ld %o
1ie down in the hospital test which he d41d for about 4 hours and
then left for his home.

It iz interesting to nete that im all sf the 7 cases of 0O
poisoning, from trace to as high ms 30¥ saturation, that "HEADACHE"
was the most prominent symptom and always present, whereas "HAUSEA"
and more so "vomiting™ was present inm only 1 case, and this case
{nc blood examimation) wes am individual who was exposed o CO on
at least 3 different oceagions,~ 1 dsy apart each time. Phis man,
however, only lost l/ 2 day's work, or 4 hours.

Arother interesting thing is that in the case of “King, 7.
C.” accerding to his own explanation as well as "Getshouse, J. T."
who showed z 307 saturation, the headache was more severe in the
case of YEing™ than the iatter patient.

Only 1 ease showed the symotom of "sense of neing tired”.

The temperature in all 7 cases was alwayr normsl, the palse rate
higher in those sheowing more saturation.
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