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Introduction

an explosion occurred in the A west section of the Bunker mine,
Trotter Coal Company, at Cassville, Monongalia County, West Virginia,
about 6:45 a.m., Monday, October 15, 1951, There were 40 men in the mine
at the time, 10 of whom were killed by violence in the explosion area.
The remaining 30 were uninjured and escaped without assistance, The
names of the men who were killed, their ages, occupations, mining ex-
perience, and the number of dependents are shown in Appendix. A of this
report,.

_ The explosion was caused by the ignition of methane which had
accynulated-in a pillared area., The exact source of ignition cannot be
stated definitély, but the most likely source was an open-type combination
trolley-pole and cable~reel locomotive; howsver, there were other sources -
of electri¢ arcs in the ignition area, The cxplosion was confined to the
4 west section. The section consisted of four parallel entries, which
had been driven 1,725 feet frém the 6 south entries to the boundary where
pillaring was started. The pillared arca was about 600 feet decp and 700
fect wide. The area affectsd by-the explosion is shown on a map. (See
Appendix-C) '

General Information
The Bunker mine of the Trotter Coal Company is at Cassville,
Monongalia County, West.Virginia, along.State Route:7. and is. serviced
by the Monongahela Railroad,

The operating officials and their addresses are ds follows:

James F, Trotter President Morgantown, W. Va,
E. Wy St. Clair Gerieral Superintendent Morgantown, W, Vae
Lowell Conner ‘Superintendent Morgantown, W, Va,

Howard McKelrath Mine Foremen Horgantown, W, Va,



i total of 310 men was employed; 37 worked on the surface ard
273 worked underground, 3 shifts a .day, 5 days a week, and produced an
average of 3, SUb tons of coal daily,. ull loaded by cancrplllar-moanted
loading macnines,

The mine was opcned by the Bunker Cozl Company of Pittsburgh,
Pennsylivania, in 1918 and was acquired by the present operating company
in 1930,

The mime is opencd by a slope, 311 feet in length, and two shafts,
110 and 220 feet daup, into the high~volatile Sewickley coal bed, which,

s

in this minc, averages about 66 inches in thickness.,

The UMqu’atu roof of dark shale averages 7 feet in thickness,
and the main rooi is 2 hard gray sandstone about 53 feet in thickness,
The mine flocr is a hard shole.

The West Virginia Geological Survey reports the cozl from this
mine as having the following ‘anel==i -«

Percent
Volatile Matter 37.95
Moisture 95
A Sh 12 ° 30
leed Carbon . 48,80

The ratio of volatile matter to total combustlble ‘matter of this
coal,. Whlch is an index of the explosibility of the coal dust, is shown
by the following formula:

Volatile , _ Volatile Matter . = 37,95 Oulih
Ratio Volatile Matter + Fixed Carbon  37.95 #+ 48. 80

Bureau of Mines tests and experiments have shown that coal dust
having a ratio of volatile to total combustible in excess of 0,12 is ex-
plosive, The explosibility of coal dust increases as the ratio increases,
It is obvious, therecfore, thet the coal dust in this mine is explosive and
would readily propagate an explosion,

Mining Methods, Conditions, and Equipment

Mine development was done by 2 block system, and pillar extraction
was by the pocket-and-fender method. Entries were in sets of four and five,
about 16 feet wide, Rooms, when driven, were 16 feet wide., Crosscuts were
about 80 feet apart. Roof bolting and timbers were used to control the
roof; and roéof bolting was done along roadways, at intersections; and in
the face regions, All coal wes loaded by crawler-type loading machines
directly -into mine cars, '



Explosives

Blasting was done on shift with pennlsslble exp1051ves and No, 6
electric detonators, and these were fired. w1th penmlsSLble blasting units-
by shot firers, Exp1031ves and detonators were satlsfactorlly transported
‘and stored on the surface and underground. Tests for methene were made
umnedlately before angd: after: each shot was flred during the last. Federal
‘inspection, which was completed July 24,:1951. Incombustible materisl’
was used for stemming boreholes.

Ventilation and Mine Gases

Ventilation wes induced by an axial-flow fan.overated exhausts,
ing. The fan was satlsfactorlly installed in a fireproof building ‘on’ the
surface, equlﬁped with- necessary safety .features, and operated. continuously,
The fan was 1nduclng the circulation of: 138,450 cubic ‘feet ofiair a minute
at .the time of the last Federal inspéetion, Four splits-of "ain were: :uged
to ventilate the mine workings, One split of air was used to ventilate
the B west solid section and then used to ventilate the 4 west pillar
section, Main stoppings and overcasts were built of concrete blocks,..and
main doors were installed in pairs to form air locks,

The mine is rated gassy by the West Virginia Department of Mings,

Methane Had. frequently been detected with: permissible .flame ‘safety: lamps.
The mine was Iiberating methane at the approximete rate of 600,000 cubic
feet in.a 24-hour perlod, Records at thé mine indicated thet preshift,.
onshift, ‘and weckly examinations for methane .and other hazards were made,
Methane was detccted with 2 permissible flame. safety lamp- at two working
faces durlng the last Federal inspection, and two ajr samples collected

in the main return contained 0,15 and O.45 percent methane,

Active and abandoned ges wells penetrated the eoal bdd; however,
they were protected by suitable pillars of coals

Dust

During the last Federal inspection, the mine surfaces varied
from dry to wet, excessive coal-dust accunulations did not exist, and dust-
allaying methods’ were not used or‘needed, " The areas that were not
definitely wet were well rock-dusted to within 70 fegt of the faees%

Two track-mounted high-pressure pern1551ble— ype rock-dusting machines
were used to apply rock dust to the mine.surfaces,

Transgortation

Trolley~pole locomotives were ‘used on main and secondary haulagee
ways, and comblnatlon trolleyabole and: cable-reel locomotives wexe. uged
in the face régions,. Steel mine cars were used to transport coal from
the face regions to the slope bottom, and a belt conveyor transported the
coal from the slope bottom to the surface tipple,
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Elec,’t_,ric.itx _

Electric powery at 2,200, 400, 220, and 110 volts alternating
current, was used on-the surface s and MO voltszaltermtmg current ‘and*
250 wolts direct current were, ‘used tnderground,. : Power wires' were :Lnst.alled
con-dnsulators and prov:.ded w1th cut-out smtches._ ‘Both permissible 2nd’
nonpermissible electrié¢ face equipiient was useds: it:the time of the! las'h
Federal inspection,. the pemlssn.ble-type loc.dlng machines, _cut‘b:t.ng wachines ;s
and hmdwheld drills werc not mainteined in permissible. condition ‘due’ to
openings in excess of 0,004 inch in clectrical compartments ‘and missing
seals,  Temporary splices in trailing cables were made with splicing.ringg
and insulated with friction tape,. ‘

Illunination and. Smokiﬁ

S ALl enployees used permissible electric cep lamps: for portable
ﬂlumination underground; smoking-was not 'permitted or practiced undere
ground, and there was no evidencs to:-indidate that: smokers?!” articles were.
béing carried into the.mine,

Ming Rescue.

A few universal gos masks were available at the mine, .2nd, at
soine previous date,- seme of theé ming persopnel had- rece:wed mine rescue
ﬂr:.:.nmg. Several-trained mine resecue teams from. nec.rhy nines and selfl=
contained oxygen breathing spparatus were immediately: avc.ll...blv. Sone of
this equlpment was owned by ‘ths West Virginia Deoartnent af: Mlnes s and
some was .owned by .the nearby Christopher’ Coal Companys. Several portable
fire extinguishers and supplios of rock dust were available in the mine
for fire-fighting purposes.

Previous Explosions at This or Nearby Mines

This is the secondeexplosion in this mine; the first occurred
September 13, 1951, in a different section, and this resulted in three men
being burneds Two of thesc have recovered, but one has not been released
from the hospitels This mine is in an area which has experignced. numerous
other explosions and others.tyve, disasters.,

Fpilowj,ng is a pertial 1ist of exglosions which have occurred
in nearby minest

Mine Year Killed
Osage Nos 3 1942 5&
Pursglove Nog 2 1942 20
Pursglove No, 15 1935 3
Pursglaove Nos 15 1943 1



ine Condition ‘Imned":a_t.e_ r. Prioy to Disaster

Woather and barometrié conditions: wefe hormyk, “with:no unusual
veraations for several days before.the explosiony. at the tise of the
:explos:.on and for several diys after the explposion. Ahlospheric pressure
is believed to have had no bearing.on this explosions The nine was being
operatea nermally at, thée time of the ¢xplesion, .znd-the fon wes in :

erctiom, The mine was firé-bossed before thé 'start of the shift, and
no unuémﬁ conditIons were reportced.

‘Story of Explgsion and Recovery-.Opsrations

The thine was id1le from about 8 c.ils, Sctarddy, (etober 134 1951,
untiT about 13315 m ., Mondc.y, Gdtober 15; 1951, ot wh:,ch +iine four wozgk«
ing crews went undergroun&. A Fivesboss exina atiof. hud_ ccn nade hefore
thiese men “entered the rine;’ and the records’ mdicate thutc-mcthgnc, wc.s ‘not
detceted inHhe & west-section, The helper on - the mining maching in &
west séetion was: ingurcd‘ during the shlft and was transported’to. the [sufe
face:about 2 a.iasy October 155 1951, “This may stated that the séetion had
been.well rock-custed, and normal mining operatidns were.continued until he.
left. the -Beotion, - He ‘furthet stated that 2 pillar-fall was "hc_.ngmg," and
the section: foremen remamed with ‘the. mining maching*all the time it was
operating in Nog' 16" chutc making continuous tests for gas; however,. this.
would 1nd1cate that “I‘requent tests, wire not made where .the: loading machine
and- o’oen~type locomotive were, operating, becc.use ‘the ‘foreman had the only
fleme- safety lsimp on the” sectlon._ ‘Thee. motomm on.'the se,c_ond‘.ry h'»ulage
locomotive tcst:_ﬁed that he wes in. the section shortly before the. ¢xplosion
occurréd and talked with the. sectlon forer«an,. .He 2lso stated that when he
entered Nos 4 entry fraoh Noy 1k chiite. he could sed a locomotn.vc headlight,
This would not have been possible had’ the ‘door on. No. I, entry between Nos.
14 and 15 chutcs been closed; however, this door was used only to course
the air around one pillar, ond it being open would not seriously affect
the ventilation in the section. .after leaving the 4 west section with
two loaded cars, he traveled to the B west section, stopped the locomotive
and trip inby B west section, and had walked up into the section when the
explosion oceurred, The shift mine foreman stated that, at about 6:35 a.m,,
the i west section foreman telephoned him at the underground bosses? shanty
énd geve the fire-boss report, which stated that the section was free of
gas, but that the roof along the pillar line was Yworking," and a pillar
fall was expecteds This was the last information received from the section
before the -explosion oceurred at 6:45 a.m. It wes the practice for each
section foreman to make a fire-boss examination of his particular section
ancd telephone his report to the shift mine foremen, and he in turn tele-
phoned the reports to another man on the surface, who recorded the infor-
mation in the fire-boss book. Records of the fire-boss examinations wers
not kept underground, «t about 6:37 a.a., the B west section foreman
phoned the shift mine foreman and reported :the B west section free of gas.
Then, in a very few mimutes, the B west section foreman phoned again and
reported that the B west section was filling with smoke and wanted to know
what to do. The shift mine foreman stated that-he told him to bring his
men out and that he would start in to meet them. The ventilation in the
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B west sec’c.ion, on the intake side.of 4 west,.was not seriougly interrupted,
thereby permitting the #moké in 4o iapu%h of B-west sodbien to clear’ quickly,
which in turn allowed the B wes‘b erew members to escave wiharmed. The
shift minc foreman met the B west créew 45 it'was leaving 6 south’ heading
and asked one of ‘the drew. to. 2cctmbany mm, They “went on’inby the ncuth
of ‘B wist sedtion and ehépsuntered waske, heat, and damaged stop ppifgse
The' power~Yine cut-out' switches were p‘dlled as ‘they advanced, .nr;’.—.ﬁb the
cntrance £ B wedt section a locomotdve wag ‘discovered on. fifes Thpy

put out the fire and- notlflcc. the 'sutside mihe offica, Messrs, e W

St. Cleir, gener2l superintendent, Lowell Cohner, superint»ndent “and
Howard Mc¢Kelrath, mine foremen, went underground immediatelys Upon
arrival underground, they met thé shift mime foremen outby the entrance

of 4 west section. Rescue and recovery operations were started at once,
Temporary st,oppings were ercchted’ to rcplace thosé blown out by the force
of tho explosion along the 6 south'and i west haulageways. This work.was.
under the supervision., of the riine foreman, and the ventilation was restored
alony the 6 séiith #nd i west h“ulubeways s-Which Permitted the.craw to -
advance ‘without the aid of rosdiratory. equlment. ‘Nineteen temorary
stopjpi‘hgs were erccted, and about 9:30 ass, the same de y five bodies.

wers, 18cated and reésvered, . The rescyoc, party was joined 2t fhis. time

by Mg ssr‘s. T. J4 McDama 1, nct:.nzr chigf, Fs .1,x‘mont Seetion, F. Do Beker
and*Fy & Riley, Federal codl-riine inspectors..  William Berry, George
Benson, and EJ H. Jokn of the West Vlrg;mm Departmcnt of. Mincs, hud
arrived & short time before. An exanihation was. madé .of the. area,. fires
werd tot found, and methine wis riot detected, Du__ g thls q:q)lo;:etlon,
the-five remc.:.n:mg bodies werd locateg, c..nd all bodies werc re covered

and 'sent to. the ‘surface at about 1330 Pallly; nmme roscue pednl with
-gelf<cdontaified o en«-’orea’dhlng apparatus from’ the Christoi:hér Co;l _
Cobipany entered the mlne shortly before the' last. bpdiea wore” rocovered

but ‘were not néeded in the Pecovéry operation.




Activities. of Bureau of Mines Personnel

‘Fhe Fairmont office of the Bureau of Mines learned of the
exploslon at 8:05 a.m., October 155 1951, through a telephone call from
an’ folClal of the Trotter- Coal Company, and Messrs, McDonald, R:Lley,
and Baker 6f thé Faimmont office ‘arrived at the mine about 9: 30’ 2elle,
October 154. 19514 After obtaining the available information concern‘ing
the disaster, they entered the mine at 10 dun., arrived at.the, exp1051on
area at 10:30 a,m,, and’ 1mmedlately assisted ih recovery operations,

At 10110 a4m., October 15, 1951; Messrs, R, C. Estep and Jo. F, Orlando,
coal~mine 1nspectors, ‘Fairmont Sectlon, ‘arrived at the mine' and pro-
ceeded undergrourd to assist in recovery operations. Dlr, W..Dan Walker,
Jr.,; Chief, Pittsburgh Branch, Accident Prevention and Hdéalth Division,
Bureau of Mines, arrived at the mine about 2 p.m,, on the day of the
explosion and assisted with the prellm:\.nary investigation and attended
conferences, Mry James Westfleld Chief of the Accident Prevention and
Health Dlva.s:l.on, ‘Bureau-of Mines, Region VIII, accompanied by Mr. Marion
Ts Pyles, mining engineer, arrived.at the mine about 6 p.m, on the day -
of the explosion. Mr, Westfield 'held several conferences with officials
of ‘the Trotter Coal Company, West Virginia® Department of Mines, and Bureau
of Mines regarding details of the explos:.on‘ and the rescue and recovery
operation, Messrs. C, L. Brown, mining engineer (electrlcal) s Re S, James,
mechanical . engineer, and D, H. Zellers, electrical engineer, of the
Pittsburgh Station, Bureau ‘of Mines; arrived at 8 a,M,, October 16, and
made an inspection of the electrical equipment, Nr, P. M, Shay, coal—
mine -inspector, Fairmont Sectlon, arrived af the'mine at & 2., October
17, and assisted in the investigation,

Investigation of Cause of Explosion

The investigation ef- the disaster was started about 9 a.m.,
October. 16, by representatives of -the west Virginia Departmént of  Mines,
officjals. of the Trotter Coal Company, and reprusenta"tlves of the Bureau
of Mines, The namés of the persens in thé investigation party are as
follows:

West Virginia Department of'Mires

Arch J. Als énder - Chief, Department of Mines
Joseph Bierer Admlnlstratlve' Assistant
William Berry Inspector~At-Large
George .Benson District Mine Inspector

- Ee He ‘John District Mine Inspector
M, &. Dobbie: District Mine Inspector

ZIrotter Coal Company

E. W. Ste Clair General Superintendent’
Lowell Gonner Superint enderit "

Howard MeKelrath Mine Foreman

Robert. Ragkley Shift Mine Foreman
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Bureau of Mines

James Westfield Chief), Aceidéht Prevention and
_ . ~ Health: Division, ftegion VIII
W, Dan, Welker, Jr, Chief, Pittsburgh Branch, Accident
S Prevention: and Heéalth' Division
Clyde Ls Brown Mining . Engiriesr (Blectrical)
Re S James Mechanigal ‘Engincer
D, H Zellérs Eléctricel Engineer
Marion Ty Pyles Mining Bpgineer
‘T, :J+ McDonald Acting Chiefy, Fairmont Sectiohy
' Accident Prevention ond Health
o e Division -
'Fo B¢ Hiley Coal-Mine Inspector
F. D; Beker Gofl~Mine Inspector’
R. Caistep Coal=Mine:: Inspéctor
P4 M, Shay Goal«Mine’ Inspector
J¢ F. Orlando €oal~Mine Inspector.

)  Testimony given auring a hearing condugted by Mre Arch’J, .
Alexander, Chief, West Virginia Department.of Mines, wes not aveilable
wheri this report wes written; end the coronerls inquest had not been
helds '

. 'The investigetioh of the,explosion ares revealed the following -
‘damege: A1l stoppings between Nol”1 and No, 2 entries. on A west sectiony
one stopping between NGy 1 and Noe 2 entries ‘on Nos 6, sputh,’ and two
stoppings bétween Nos 1 and Noy 2 entries in the'B west section were -
blown out (see ippendix C); one mine car wzs derdiled in the empty ‘track -
inby the extrance to B west section, and seversl cars were damaged and
derailed in Noe 12 crosscut in the 4 west section; the wooden section
boxgs for explosives ‘end detonators were destroyed; and-the cable~reel
of the locomotive just outby the 4 west loading machine was blown off
the top of the locomotite and demegeds The majority of the yoof im:the
ekplosion area was supported by rodf bolting, end- very few woodén tim~ -
bers were used.,  Some timbers were blown down or out of alinementy Very
few falls of roof were encountereds The presence of roof bolts rather
then timber sided greatly in the rapid recovery of the bodies and the
mine¢ The menagement decided to move the equipment out of tha:A.west
section, which will be temporarily asbandoneds Production of coal wes
resumed in the other sections of the mine on October 224

A study o6f the movement of materizls in the affgeted area
indicated thet the. forues’ radisted from the vicinity of the loading
machine and locomotive in' 4i'entry A westy The details of the diféction -
of fordes are shown on the map referred to as Appendix Cs -

Zvidence of heat and flamey such as depodits of -eoke  and
charred ribs, burned and.charred pepery and burns on the bodies of the
victims, determined the limits of the flemes Deposits of coke: wWerd
very much in evidence ‘on “the.ribs end timber in No. 16 and Nov. L7
crosscuts off Nos 1 entry, on the locamotive and mining mbchiney end-at
several locations along the & west entries as far outby as 13400 feety
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This wes primerily a gaes explosion, and although coal dust did
enter.into it, this.was mot g major factor.. It is believed that .the
spread. of flame was- lmntcd by t.he rock—dust apnl:.cetlons -on_ the. surfaces
in the affected area.. Dust samples were collccted in. the.. explos:Lon area;
amd the. anulytlcal results of. 18 representetive se,mples are listed in
tablg, 2e:. “ight of. these sv«mples conteined 65 percent incombustible .
metern.al or mores. The hlgh combusj;:nble content of the remaining samples
was due.to’ dlstqrbemes created. by the explosmn, whlch stirred.coal dust
from the newly exposed surfaces. bpecial tgsts indicated that 23 dust:
samples conteined coke parti cles of varying cmounts, as shown in table 3,

Ten mcﬁ'wér"e” :Li‘i tHE "dféé'""Whef"e‘ ﬁh‘é 'éXpIo“slbh occurred, and it
was very: cvident from the locations eof. the bodies after the explosion
(see Append:.x C) that t.he men weng, in the act of moving outby from where.
they would be. sfcata.oned durmg normel operutn_ons. Thls, very. llkely, was
due to.. the ronf "work:mg" where.a. pillar full wes: expected. The mining
machine hed: cut the pillar split. betwecn Nos., 15 md 16 crosscuts: and was.
pa rked in No, is5 crgsscut. Jhe loadlng rechine wa pa.llar spl:Lt. off
b entry, 2s shown on the me.pQ 'T'h,e bramming controls were in the reverse.
position, and the cable power tap was on th\, tmlley m.ret The. locomo-
tive was found coupled to a ming car which wes pa rtly loaded about 30
feet outby.the locded machine.. - The- madn. controller. was. in the off posi-
tiop: wq.th the rwerse lever in the pos:Lt:Lon for autby truvel. The
switch in the oontrol c:chu:Lt to. the reel .motor was in the on position.
Ths trolley pole Was. hooked ;.n the down’ pos:Ltlon, the brake was set, the
betteryc-powered headllght was burnlng » end the ceblc powor tap was on .
the, trolley wiree, - The trackmen.and 'blmDvI'I“Iun hed completed prepars stions
for a cut. in a pﬁlar split’ between Nos, 1lh.and 15 crosscuts off’ Now: 5.
entI"'Ja

The. Nosa, 1,: 2y 3, and 4, A West entries were driven To Tne
boundary, . end. plllc,rlng operc.tmns hc«d begn s.terte.d without provision of
a bleeder system to ventilate the mined-out arca., (See kppendix G.),

The records mdlcated that. uccumtﬂ.etlons of mr‘thane hed been detected
frequently with permss:Lble flame safety lamps along the, plllar dine,
the last da tes methene was recorcled in. the fire-boss record book being
Octoper; 7, g, .9, and 13;. however, there is. no'record of the zccumulations
e ving.been renoved. Hc,thf..ne.‘ was detected w1th a permlss:.ole flame
safety lamp in the explosmx;1 arey during the mvestlgctlon, even ,though
ventilation: had been increased. from 12, 000 cubic feet of air.a mlnute,
which was usc.;i i:e VentlJ.ate the. area. prlor ;:o the explos:.on, to 19,000
cubic, :Eect a minute. -This add1t10nal air was: not great. epough to pre-
vent methane from c.ccw..ulatlng at, the edges of ‘the- pillar fe.lls.
Methane: wes det.c.ctcd with a: permlss:Lble flene. safet,y; Jamp =t two loca~
tions on Lhdnesdey, October 17, and on Thm'sdey, October. 18, ‘the cccum
malation hed increased to such an extent that the pillared area was
"loaded" to the outby edges of .the, fallse

Following the: explosion gnd. during the investigation, 11 air
samples were collected.bv: Bureau of Mines representatives. at. several
loc?tn.ons c.long the: ;pa.ller 1;.ne 1n the, explos:.on aree, These samples

Pennsylva.nla s a.nd the resul;as gre listed. 1n table ,l. One air san;ple



(bottle Vo, 61;56) was:, gollccted 81 October-15, This sample contemed
0.58 percent methenc,” Three air samples (bottles Nos.' 3624, 7508, ‘&nd
77 were “colTected “on” Octobur’ 16, ‘These samples conteoined mebhane
ranging Trom 0,73 19 1579, pbrcent. Thrée samples (bottles ‘Nosy: 5875,
5256,.an€. O<80) wers collected on October ‘17, These sdmples: contained
methane, ranglng from 2,61 to 6. 98 p\.rcent. ‘Four sumples (bottles Nosy
8458, A—thl As1252, and 8608) ‘were, coélletted on October- 18, Thése:
samples contained méthane ‘reriging from0y21 to 10,1 ‘percents,

Point of Origin and,Possib;g'source_of Ignition

411 evidence, 1ndicc:bes that’ the’ explodion-originated in the
v:l.cinity of the lo‘*da.ng mechine and cable-tesl locomotive: : The' ekact
ignitibn source has!niot beta’n‘és%nbllshod, bt it can’bé stated thak it
was of-an elc,rtzicc.l origin, There’were numeroys ‘ignition sources'in
the inmedi~te arcks hbWbVLI', sorie of ‘the sources ¢an be eliminated, suth
as the permis sible—type iining" miaching and permissible~type hand-held
\,lectrlc drill." These two- ‘pieces: of equipments were unattended, &nd the

controls were in the of - positisrn,

“The oss:Lbllity of * simokers? articles’ ‘as a ‘gource of ‘ignitioh
was considered, Jout’ was rided out beczuse there wes no evidence:to indi- -
cate-thet SmOk:,rS, ;ftlc;!.»s worg bc:mg carried into“the mine, The per=
missibl'é flame safety, lcmp which wes cdrpied by thé‘sectlon foreman was
not & ‘source oi‘ 1gn1t10n bate use It wes' Fourid ‘out side of .the- 1gnition
arés, and on uxamm tion discloged thap it’ wes ih permissible conditiony
ExplosiVes were discountéd as the stource of 1gn1t'ion because no*evidence
was founl to indicate that blasting wes being done at the time of the
explosion, The mrmssmblutype loading machine wes a posslble source
of -igniti. s, becausé it wos Mot in perm:.ssz.ble ctmdltmng ‘beals and
lockirig scréws were miss:mg from compc.rtment covers, ‘and an opening of
0.008 . .inch cppronmtx.ly 3 inches long wes' found ander the controller
cover, The open—type cable—rvel locorotive or the cable attached

herd'fo was the pmost 11kely source of ignition, because e¢lectrical ares
of. sufflclent mtc,nsn.ty to "ignite s,xplos:we methane~air mixtures would
normally be made by the i‘ollow:)mt> parts” ‘ofthe loconotlve‘ . ‘contwoller,
__cor'mut.'tt.o.rs end brushc,s of main and ‘reel motor units 3 and the contact
between . wheels and ‘rails, since the’ tr'nlmg coble wis a singke cone
ductor. The tra.iling cablc wis broken at ‘two places, end one of the
places. showed évidence of slight fusing of the ends. ‘The trolley wire
was in return e::.r, in the ivnitlon arsa, md equ:.pmnt—power tops.were:
hung on the wires . : ates’ from the - power taps cennot “be ‘completely ruled:
out os a’ posslble sourm. of 1gn1{'.10n. ‘The 't1dlley wire was terminated
100 feet from 2 pillar fall.- -

¢ .

Sunmuary of hv:adence .

l. The nillar'ed area contained an accumulation: of methene of
unknown’ proportlons or’ concentratlons, but it is known- th(.t as much -ag"
10.1 percent of methne was found at the edge off the- pillsér falls within
82 hours. after the explosion, arid méthene had beeh detected and reeorded
on numercis occasions previous to the ‘explosions

10



2. “hir-that had been usedito vemtilste o pillared adgsnthet.
was knowristo . be libopeting sisthane. wes: being passed ovér-mining
machinery-snd. the trellev. wires.

3y Miningmachinéry was not«reintained inc permissible;sondi~
tion, '

lys The directioh  of ‘forces- rediatedr fron thé 1dadirig #achine
and the -cable~reel locomo'bl‘ve.

55+ The location of the 10 bodies after-the’ explos:.on indis
cated:-#iat the: med were making an effort to move eway “from tie pitiertéd
aresy which indicebtes that the roof may have been ”work:r.ng.

6s There was evidence that olu,stlng was, not being done at
the tlme of ‘the c,xplosz.on.

7. Deposits of coke indicated that coal dust did enter into
the gxplgsion to some extent, but it was not a major factor..

8, The door in No, 4 entry betwedn Nos. 14 and 15 chubes wes
left opemns

" 9, The results of fire-boss exagminations were releyed.id the
surface verbally through the nlght-shlft forenan, and the men who made
the firéiboss \,xamlnctlons dld net e rsomlly r\,cord their findings,

-Contlusions

" After carefully cons:z.der;mg .the, ev:Ldence and 1nfommt,10n
obtzined during thp mvestlggblon, the! Bur au of iines vastn,gotora
believe that the explosmn origiriated &t or neer ‘the interscction of
No. 4 entry and No, 15 crosscut. . The e,xplosz.on wes caused by the igni-
tion of 2 body of methane that was Torced into the active workings by
B Y apge pillar fall. The” exset? 1gn1‘t10n sourse €ould not Be estobllshed
howevier;  itiican bessteted that it wes ‘oft :electrical origins hlthough
" there were numerous potential sources of electrical artsin’ thetigni=-
tion area, it is congluded that the most likely source was the elec-
trical perts of the open-type locomotlve or the cable attachéd thereto,

R‘,cormendatlons

The follow:mg rceommendations relate to conditions that are
believed to have been directly or. indirectly responsible for the
disaster and compliance therew'lth' may pr‘.vent a recurrence:

1, The vent:lutlon system to be used should be considéréd at
the time that mining pI‘OJuC'blOHS are plann:,; ond where.pillaring operations
are to be done, provisions should be made to bleed metherie from t.he area
directly into the return airways. 2

1



2. Examination for gas should be made in all working places
before electrical equipment is taken into the places and at frequent intere
vals during the operation of sich equipment, It'is 'hiot “possible’ for the
section foreman to do this; therefore, the machine .operators shoild be
required to carry flame safety lamps and should’test for gas before’ taking
any electrical equipment to a working face and, moreover, make frequent
tests during the operation of such equipment, ' They should’ also be trained
in the use of such lamps,

3. Whenever it is necessary for the person maklng fire-boss.
examinations to ‘transmit the report of the examination by teleohone, the
report should be made by him directly to the surface and a written record
should be .entered on the official .fire-boss record book by an authorlzed
person, . In such instances, a duplicate “record should-be entered by the
person maklng flre-boss examlnatlons in a record book kept! underground ih -
a strong, flreprog% container,

¢ lhere an aceumulation of methane is fpund; it should be
removed promptly,. and the official rccords should indicate what action
was taken. , T R

T e ’

5. Doors- should be kept closed, cxcept when men or equlpment
are pa551ng through the doorways.

b Trolley wirc should not be 1nstalled in other than pure
intake air, fresh from the outside, but in any case it should not be closer
than 150, feet from pillar workihgs.

7.. Electrlc ‘equipment, . usea in other than pure intake air should
be of the ‘permissible type approved by the U, S, Bureau of Mines, except
that explosion-tested cable-reel locgmotives_and shuttle cars may be useds:

8+ Pormissible equipment should.be maintained in perm1s51ble
condition, andfexplosion-tested equipment should be maintained in'a‘foed
state of rapair @nd free from p0531ble 1gn1tlon soureces.,.
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/s/ T, J. McDonald

‘Te¢ Je McDonald
3Actipg40hie£ .

/s/ 'Fo By Riley

Approved by: F. B, Riley

: Coal~Mine Inspector

‘/8/ Wy 'Dan Walkery Jre. .
/s/ F. D. Baker

W. Dan Walker, Jre, Chief

Pittsburgh Branch, Accident Fe¢ Do Baker

Prevention and Health Division Coal-Mine Inspector
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Burlker

TABIE _1 AFATYETS CF AIR LATTLES

COLIFCTED  October 16-1€, 1651

COI L JGTED DY

F,Dg ke, To §a TrieDorzld

aﬂd F. u. Riie’l

COIPANY Trotter Cval Cofrrény N
Bottle Izboratory , A P""CT 1IN VOLU:: CUblc m. Cf\ibic' Tt
No, Yo, LOCATION IN HINE Cathion ’ Carbon Adr ,eﬁ‘ i ethene.
. X loroxide Nitrogenm minute ... :in. 2k Brs,
02¢C 213¢€37 Piller £s11, at facc of . . .
o, 15 crosscut L G3L 1191 6,98 47
A=1/51 213838 Filler fall, Yo, 16 crose-
cut 100 ft, inby cutting . :
rachine 0,28 19,52 3.08 77,12
362 213839 Edge of pillar f211, inby - '
loading muchinc Noe 4 one ) L .
try on L-west section 0,13 20,46 0 Q.78 78463
5236 213840 Piller fall, j-vest sece ) ‘
tion Yo, 14 crosscut. 027 - 18391 4458 76424,
5875 21384 Pilley fcll, Yo, 16 crosse
cut 100 {t, inby cutting N )
mechine 0.32- 19,38 2:61 77669
An1152 213242 Fillay £all, No. 1 cntry :
et 17-1/2 crosscut. Ca26 19528 5,12 75434
6456 213843 100 ft, inby louding R
' s chine Da36° 20536  0.5E 76470
750¢€ 213844 Retvurn, Yo, 16 crosscut
betucen Fog, 3 2nd 4 en~ : S o
trizs in Asicst section Deld 20,56 073 TE 5T %,000 733584
7Y7 213845 Pillar £all 16 crosscut )
100 ft. inby cviting rach- B 5 _
ine. 0.27 1956 19 TTaGi
8458 213846 Return Fo, 4 entry at Tos. . . . o
1/ chute 0,67 20,73 0.3 78,59 20,060 60,450
8608 213847 Pillawifall in Vo, 14 chute ‘ .
in Aewest scction 062 17,4 10X 2.2



‘TABLE 2 ANAI¥SES OF DUST SAMPLES. COLLECTED Octcher 17-18, 1951

Mine Bunker Comfpeny Trotter Coal Company  Collected by F. D, Baker & F. E. Riley

Samples of

Cen ;
Ne, _dust from Iccation in mine
H-568 Roéof & Rib 15 £, inby Ne, 17 Ne. 1 entry A .

» wegt sectiocn ‘1,2 66,9 81,9 68,1
P-580 Floor . do do 1.k 19.1 79.5.  20.5
M-886 Reof & Rib Ne, 1k orcsscut 75 £, inby No, 4

_ " entry -9 -6l.2 :37,9° 62,1

J-39 Floon , ao do 1.3 39,7 5%:0 k1.0
J-555 " Hoof & Rib No, 1 entry bétween 12 and 13 1,0 51,60 Wtk 52,6

R orecgscuts o | ,

H-272 Fleor do do 1.3 .63.0 "35.7T 6k,3
© G-653 Roof & Rib No, 1 entry between 5 and 6 . .

' ~ erosgouts .Y 77,8 20,8 79.2

H-13 TFlocr do do .8 66,8 32,4 67.6

V-967 Ronf & Rib Entrance to 4 west between 1 and : ; .

, ' 2 orcsscuts 1.6 23,7 T 25.3

Y~643, Floor. P L _do 1.0 55.2 43,8 56.2
~ G-419, Roof & Rid No. 6 south entry 80 ft.ioutby: B L g

' e ek ' west haulageway - b 82,7 16,7 83.3

B-387- Flerr do de B 66,5 32,7 67.3

¢-669 Roof & Rid No, 3 entry 6 sruth just outby en- )

o trances tc Bwest section .2 7.5 '27.3 T2.7
G-319 Fldver do . ] e 1,1 59.6 39,3 . 60.7
F-209+ RoSF & Rib -No. 6 entry 6 scuth Just outby .en- . ]

. trance tr~ B west section .8 8ko: 15,2 848
V-90Q Floor | R A der , L1 55.4F 43,5 56,5
X-39% Ropf &.Rib N6, 2 entry 6 dcuth 100 ff. outhy _ ,

. ‘ entrence to I west scotinn B 91,3 - 8.3 91.7

U-695 Floor do do 1.2 63,7 351 64,9



TABIE 3 . ATCOHOL COKE TEST COLLECTED - October 17-18, 1951

MINE Bunker COMPANY Trotter Coal Company COLLECTED BY. F, D. Baker & F. B, Riley

. Amount of
- Sample of _ coked parti-
Can No, dust from . Ipcation in mine cles pregent
H-568 Roof & Rib 15 ft. inby No. 17, Ne, .1 entry A west section = Small
P-580 Floor 15 ft. inby We, 17, Ne, 1 entry-A west gection Small
B-585 Grab Coke from below No, 17 pillar split Nene
r-80 Grab Coke from loading machine None
1-184  Grad Coke from locemotive front end Small
L-355 Grab Coke from cutting machine back end . Small
c-826 Roof & Rib No. 17 crosscut at No,.3 enmtry. None
B-291 TFloor " No. 17 crosscut at No. 3 entry Small
M-886 Roof & Ribd No. 1l chute, 75 £t. inby No, 4 entry None
J-39 Floor No., 1b chute 75 £t, inby No, 4 entry None
J-555 Roof & Rid No. 1 entry 'betw_een 12 and 13 crosscuts None
H-272 TFloor “No., 1 entry hetween 12 and 13 cresscuts Nene
Y-861 Roof & Rid No. 2 entry hetween 12 and 13 ¢ crosscuts Small
F-808 Fleor No. 2 entry hetween 12 and 13 crosscuts ‘Small
T-695 Rocf & Rib.  No. 3 entry between 12 and 13 cresscuts Small
T-53 Fleor Ne. 3 entry between 12 and 13 crrsscuts Small
U-439 Raof & Rih. Nr, 4 entry hetween:12 and 13 crrsscuts Nene
H-355 Floor No. 4 entry between 12 and 13 crosscuts Nrne
M-406  Flecr No. 1 entry between 8 and 9. crosscuts Nene
R-729 Rrof & Rib No. 2 entry between 8 and 9 crrsscuts Nene
T-223  Tloor. No, 2 entry hetween 8 and 9 crosscuts Nene
X-659 Roof & Rib No., 3 entry between 8 and 9 crosscuts: Small
E-242 Floor No. '3 entry between -8 and 9 crosscuts Very large
H-299 Reof & Rib  No. 4 entry between 8 and 9 crogscuts None
P~292 Floor No. 4 entry between 8 and 9 crosscuts Small
G-653 Roof & RiD Ne, 1 entry between 5 and 6 crosscuts . None
H~13 Floor No. 1 entry between 5 and & crossocuts None
U-520 Roof & Rib No, 2 entry between 5 and 6 crosscuts Large
C-558 Floor No. 2 entry between 5 and 6 orcsscuts Large
R-601 Roof & Rib 'No., 3 entry between 5 and 6 crosscuts Small
E-538 Fleor No, 3 entry between 5 and 6 crosscuts Small
T-856 TRoof & Rib No, 4 entry between 5 and 6 crossouts : None
J-51 Floor - No. 4 entry between 5 and 6 orosscuts None
V-967 Roof & Rib No., 1 entry between 1 and 2 crosscuts Nene
Y-643 TFloor Ne. 1 entry between 1 and 2 orosscuts Small
T-543 Ronf & Rib No, 2 entry between 1 and 2 cresscuts Small
I-1h Floor No. 2 entry hetween 1 and 2 crosscuts Small
c-492 Roof & Rib No, 3 entry between 1 and 2 crosscutls Small
K-826 TFloor '~ No. 3 entry between 1 end 2 cresscuts Small
B-969 Roof & Rid No, 4 entry between 1 and 2 orosscuts Small
Q-568 Floor No. b entry between 1 and 2 crosscuts Large



TABIE 3 (Cont.) AICOHOL COKE TEST

MINE Bunker COMPANY Trotter Coal Comipeny COLLECTED BY ‘¥, D. Bakér & F: B. Riley

'COLLECTED October 17-18, 1951

fmount of

Sample of ‘deked parti-
Can No,© dust from Iocation in mine . ¢les present
G-419 Roef & Rib 'No. 6 scuth entry 80 £t, outby B wost haulageway  Nome
B-387 Fleor ' 6 sruth entry 80 £t, outby B west haulageway ‘Nene
X-39% Roof & Rid No. 2 entry 6 south 100 £, ocutby entrance tc B Nens
wost sectinn o A
U-695 Floor No, 2 entry 6.south 100  ft. outby entrance te B Nene
west sectinon
C~669 Rocof & Rib Ne, 3 entry 6 scuth Just cutby entrance te B'west None
L section ,
G-319 Fleor ‘No, 3 entry 6 south Just outby entrance tc B west Nene -
sogtirn
F-209 Reof & Rib No. 6 ontry 6 south Just cutby entrance to B west. Nene
' gection
V-900- Floer No. 6 entry 6 south just nuthy entrance to B west ‘Nene
_ gection _ o _ ' Sl
U-750 Rn~f & Rib  No, 1 entry 6 sruth 100 ft,.inby N¢. L ‘entry ‘A west Nome
soobinn e T
X-11  Fleor ‘No. 1 entry 6 sruth 100 ft,. inby Ne, 4 entry A west Nrne
‘ sectirn ‘ ' ) -
V-169 Roof & Rib No, 2-entry 6 scuth 100 ft. inby Ne, 4 entry A west Nene
gseation; - - . s
§-157 Fleor Ne. 2 entry 6 south 100 £t, inby No, b entry A west Ncne
gectin o ' ) N
C-427 = Reof & Rid No. 5.entry 6 sfuth 100 ft. inby No, 4 entry A west N-ne .
sectirn , o . N
J-304  Floerr N, 5 entry 6 south 100 £t, inby No, L4 entry A west Neme

section
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Joseph Slavensky
James We Keener
Lee E, Brown
Leroy H, Compton
Walter Pozza
Donald Lee Shaw
Zrnest J, Sanders
Albert Morant
Laurence aronholt

Shallis E, Shirley

APPENDIX A -

VICTIMS OF EXPLOSION, BUNKER MINE
TROTTER COAL COMPANY

October 15, 1951

dverage age of victims

Average mining experience

Total number of dependents

Interior - Bureau of kines, Pittsburgh, Pa.

Age Occupation
33 Section Foreman
29 Motorman |
35. Machineman
29 Faceman
29 Loader Operator
22 Timberman
25 Snapper
La Trackman
20 Trackman
426 Timberman
29,3 years
8,7 years
- 29

Dependents

Years
Dxperience

3

WOoR R W MNP W oW,

10
6
16
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UNITED STATES
DEPARTMINT OF THZ INTERIOR
BUREAU OF MINES
REGION VIIT

REPORT ON FINDINGS OF INSPECTION
OF ELECTRICAL EQUIPMENT IN EXPLOSION AREA
BUNKER MINE
TROTTER COAL COMPANY
CASSVILLE, MONONGALIA COUNTY, W&ST VIRGINIA

QOctober 15, 1951

By

C. L. Brown
Mining Engineer (Electrical)

R, 5., Jemes
Mechanical Engineer

D, H. Zellers
Electricel Engineer






- REPORT ON FINDINGS OF INSPECTION
OF ELECTRICAL EJUIPMENT IN EXPLOSION AREA
- BUNKER MINE
' “TROTTFR COAL COMPANY
‘CASSVILLE, MONONGALIA COUNTY, WEST VIRGINIA

» Octdber-lB,.l95l‘
By
C. L. Brown : T .
- Mining Enginegr-(Electrical) o
Y Ré S, James
*  Mechanical Engineer
D. He Zellers
Electrical Engineer

< Introduction

On October 16, 1951, C. L. Brown, D. H. Zellers, and R, S. James,
at the request of Mr, James Westfield, Chief, Accident Prevention and Health
Division, Region VIII, inspected the -electrical equipment at or near the
explosion area where 10 men were killed at the Bunker mine of the Trotter
- Coal ‘Company, Cassville, West Virginia. The explosion was reported to have
occurred at approximately 6:45 a.m. on Monday, October 15, 1951

- This report will be confired as nearly as possible to facts relat-
ing to the electrical equipment in-the affected area and the possible
soqrces of ignition of the gas which causad the disaster, S

’ 'Desqriptiqn of.Equipment

The folléwingfelectrical'equipment’Wasvat'orvnear the location
where the gas was probably ignited: R :
One Syllivan (Claremont built) 7-AU cutting machine,

permissible type, with take-off for drill cable and . -
Jeffrey hand-held drill connected

One cable-reel gathering locomotive (open type)

One Joy 14~BU (apparently 14-BU7 type) loading machine,
permissible type - - B - .
One open-type hand-held drill, with the power cable .. |

coiled, lying along the haulageway a considerable
distance outby the cable-reel locomotive B

- ‘The trolley wire was terminated a few feet outby No. 15 place on
No. 4 heading,




/

A Sullivan 7-AU track-mounted mining machine with drill cable
take~off, covered by approval No. 297, had an approval plate attached,
This machlne with the drill. attached was parked in No. 15- place between
No. 4 and No, 5 entrles, 85 feet from the end of the trolley wire. The
shot-firing cable was found reeled up on top of -the mechine. The machine
controls were in the off pos1t10n, and all evidence indicates that this
equipment was unattended at the time of the explosion. The machine was
found to be in good condition as to permissibility requirements, except
that the seals were missing from compartment openings and the heads of
six adjacent bolts had been sheared off the bottom of the compartment on
the right side. The two-conductor trailing cable was unrecled to the trol-~
ley wire outby., The cable power tap was found off the trolley wires The
-"live" conductor in the trailing cable was not equipped with a fuse or
other device for protection against short circuits, The hand-held drill
- was of permissible-type construction but .did not have a fuse in the drill,
a seal on the inspection cover, or an approval plates No evidence was
found that would indicate that this equlpment was energized at the time of
the explosion,

An open=-type cable—reel locomotive with the trolley pole hooked
in the down position was found inby the track switch to No. 15 place on
No. 4 entry A west, The main controllér was in the off position with the
reverse lever in the position for outby travel, The switch in the con-
trol circuit to the resl motor was thrown to the left position,. It was
reported that the left position-of the switch is the on position. The .
cable power tap was not equipped with a fuse or other device for protec— _
tion against short circuits, - The. power tap was not attached to the trol-
ley wire; however, it is possible that it may have been blown off by the.
force of the explosion, A short section of the single-conductor tralllng
cable had been cut out by inspectors of the iWest Virginia Department of

lines because of evidence that the cable was severed by an electric arc. at...

this point, A visual examination of these pieces of cable revealed that ‘
one end of each had the appearance of burns that might result from an clec-
tric arcs The vertical-type cable reel was found. on the mine floor on the -
left side of the locomotive; it had beén dislodged from its usual position
on top of the locomotive, #Elegetric arcs of sufficient intensity to 1gn1te
methane-air mixtures could normelly be made by the follow1ng parts of the
locomotive:

1., -Cohﬁroller .

2., Commutztors and brushes of mein motor units.

3. Reel-motor commutator end brushes,

e Current collectors and brushes 6n;théfreel.A

5¢ Reel-motor control and transfer of. sw}tch.

6. Controls in headllght 01rcu1ts.

7« . Contact between wheels and track.(cable was single conductor).




The permissible~typc caterpillar-mounted loading mgchlne, w1thout
approval plate, was 100 feet from the end of the trolley wire and had been
loading from a pillar on the left side of No, 4 hecading., The machine was
in good electrical condition except for the follow;ng -

1. DScals and locking screws wcrc m1331ng from 1nspectlon covers
to cnclosed compartments, '

2. Two fuses in the control circuit were bridged with copper

| 3 An opening of 0,008 inch uppro.x:Lmately 3 1nches long was
found under the controller cover,

Le Two cwp ‘screws were m1851ng from & cable connection~box
cover on the right-side head motor, ' :

The controllyr was found in an on p051t10n for reverse trammlng
The trailing cable attached was constructed with two parallel power con-
ductors and a grounding conductor, . The grounding conductor was not main=- '
tained continuouws through splices, One defective splice was fourd where
the "live" conductor insulation wos bare adjacent to the grounding con-
ductor, Contact betwesn these conductors, without o continuous grounding
conductor to the rail, would produce arcing between the loading machine |
and mine cars or track upon gontact, The power tap wes not equipped with
a fuse or other device for protectlo against short circuits. The loadlng-
boom conveyor was empty, and a partly loaded car atteched to the. locomotive
was stending sbvvral:fcbt outby the end of the loading boom. The loading
mechine was not in contact with the track, Tests on the loading machine
made by the elsctricsl inspector for the West Virginia Départment of Mines
indiceted that the equipment was froe of ground faults. .

- Although the open-type drill found outby the locomotlve hud not
been in 1mmed1ute use, it was in the working. section,

The trolley wire was terminated 25 feet outby the open-type loco-
motive, _ R ,

Conclusions

1. If more logical poésiﬁle sources of ignition had not been
found, the trolley wire would have been considercd as a probeble source,

2. It is believed that the open~type drill was not in use at
the time because of its location.and the foct that the coiled cable had -
no means of power ettachment on the free end,

3. All evidence gathered w0uld indicate that the cuttlng
mechine with the drill attached did not initiate this explosion, The
shot-firing cable found coiled on the mechine would indicate that no
blasting was being done at the- tlme of the explosion. '




Le Although evidance indicates that the 14-3U loading mechine
was cnergized, conditions found were such that it was an improbable
source of the ignition.

5 It is concludcd ‘that the most probable source of ignition of =
the exploslve methane-air mlxture was the electrical parts of thb opcna' '
type locomotive or the cable attached thereto,

* Recommendations

1. Open»type clectrical equloment should not be used 1n areas
wherec methane is being liberated. .

‘ 2. Trolley W1res should be kept at le st 150 fe»t from plllar
workings, .
3e Permissible equipment should have approval platcs und be

kept in’ permissible condition.

e Short-circuit protecction should be provided for all trailing
cables, S S o ' .

, 5. Correct fuses should be maintained in circuits as originally
provided. ' ’ T RS S
6. Where tenporary Spllces in trglllng cablecs are necessary, e

the splices should have adeguate mechanlcul strength, electrlcal conduc»-
t1v1ty, dnd elcctrlcdl 1nsulot10n.

7. The frﬂnm-groundlng conductor in trailing cables of - off— e
track equlpment should be nalntalngd eluctrlcally contlnuous from the
nechlne frame to thc reil,
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