








LOCATIONn: MINE
. x, ..

Pillarffill,at faceof
No. 15cr-osecub d.14 i7.91 6.C)t}
FillaI'fall,No., 16crOSE;·
cut 100 ft.inbycutting
machine ''0.28 19.52 3'.08
Edge; of pillarfull,inby
loadingul(:;.cldncKo. 4 en-
tT'Yon L,·~;cstscction ,0.1)' ~O~4p, 04r?,~
IJillar fall,i ..-~~;:cotsco
tionNo. 14cr-osccub, ~'O.21 . 18~91 4.58
Pill1::r f;.;.11, [~o. 16 crops
cut100 ft. inbycutting
w-:.chine .0.32· 1(\'38 i~61....•

r-nher fall,xe, 1 cmtry
s.t 17-1/2CrofiE,:Cut. e.-26 1<;,~28 '5:.12
100 ft. inbyloo(ling
nachdne '~.36> 20~J6 ·0.·5~
Return,r'o •. 16CT'osr.
bet'HeenT-o~~• 3 end 4 en-
triosin A ••':.c:':t section O.-V. 20.'56" 0'~73
Pillar fall 16 cror.:scut
100 rt•.inbycuttingmach-
ine, o.~2? 19.96 1.,79
ReturnNo. 4 or-tryB.t No.:
14 chute . C·97 20.,7:3 O.~·
Pi11~rf f~:..l1 in no.14ehut~
in A'!'\1cstsection 0.3 \7.4 10.,1

77.12

,'77.69

75.-34

7$.•70



TA»~ 2 ANALYSESor DUST SAMPIJ.!S. COLLEQil'ED 0¢''Ge''ber17'~:la<. 1951
., . - .. ' .. . ':.- ..

Mine :Bunker CooJPany T!:rtter Cca1 CompaBY' Collected 'PYi'. I).·'·~~kei!!'~.t: E.Riley

Can S~leB of te -REQEI"¢EDBASI$, . PERcENT
N~. dust fr<'!I1 Looat1an.1.n mine ,}:ioletl')~, <·J:k~;J;•..:; ·Inol"m'5.
H~568 Roof & Rib 15 ft. 1nby Na. 17 No. 1 entry A

west seotion 1.2 166.9 '31.9 68.1
P-580 Fioor do do 1.4 19.1 :79-.5· 20.5
M-886 Roof,S. Rib N('I. 14or0saout 75 ft. ibby N0. 4entr,y, .9 .61.2 ; 3'7.9' 62.1
J-39 F.loer: d.6 do t~3 ·3.9••7' :,9:0 41.0
"'-555 - Roof & Rib No. 1 entry between 12 and 13 -:.L•. O .~5L9 . 7•.4 '52.•6

.orossouts
64.3X •.272 Floor do do 1.3 63.0 3~.7

G-653 Roof & Rib No, 1 entry between '5 and 6
orossouts 1.4 77.8 20.8 79.2

H-13 Floor do do ,8 66:8 '32~4 67.6
V..967 Root & Rib Entranoe to 4 west between '1 and

2 orossouts 1,6 :g3,7 74~7 25,3
)'.•64 3.."F10:0r do do 1.0 55.2 ',43;; 56.2
G-419~<~0C:f&.,Rib NQ,. 6 .•scutp e~t1oy80,"ft .•i'outby;'B

82 7: .i6', 7;.:--- . " '. west· hau1ageway .< ,6 83.3• .r.

B"'387-'Floor de do .8 06.5 '3~,7 67".3
0-669. Robf &R1b No, 3 entry 6 sr~uth justoutbyen-

, tranoes to Bvest eeottOIl 1.2 11.' '27.3 72.7
G-319' F~b~r do d(l 1.1 59.6 ··3~.3 '60~7
F-209'~ RdHr &'Rib -No. b entry 6 a~uth just outby.en-

tranoe to B west seot:t9n ·,8 84.0; '15.2 84.8
V"90Q F1cor do de: ~'1 55.4'j ·-43.5 56.5
X-394~ Repf &:Rib .0. 2 entry.·6 itr.'uth100 ft,. oU1l'by

"entJ"onoo to .,., west seo't10n ' .4 91.3 8.3 91.7).J

u-69; f1ner do do '1.2 ()3~'7 35.~1 64.9



:Ate.OHOL bOKE' TEST OOLLECTED October l7~18., 1951

MINEBunkerCOMP~::Tro.tter Ooal:C~panyCOtLEdWE.lJ";BY. F .D.' Baker' &F. E.R1ley

Oan No.
Sample of
dust from LC'Oli.ti-onin mme

.Amount of
o~ked parti-
cle.s present

H-568
P-580
B-585
F-80
L-184
L-355
C-826
B-29l
M-886
J-39
J-555
H-272
Y-861
F-808
T-695
T-53
u-439
,H-355
M-406
R-729
T-223
x-659
E-242
H-299
p••292
G-653
H-13
U-520
C-558
R-69l
E-538T-856
J-5l
V-967
Y-643
T-543
L-14
c-492
K-826
B-969
Q-568

Roof & Rib
Floor
Grab
Grab
Grab
Grab
Roof & Rib
Floor
R~of & Rib
Floor
Roof & Rib
Flo('r
Roof & Rib
Fll)('r
RoC'f& Rib
Flr-or
RonI' & Rin,
Floor
Flo('r
RO('lf& Rib
noo!".
Roof & Rib
Floor
R0cf & Rib
Floor
Roof & Rib
Floor
Roof & Rib
Flonr
Roof & Rib
Floor
Roof & Rib
Floor'
RO('lf& Rib
Floor
Roof & Rib
Floor
Roof & Rib
Floor
Rnof & Rib
Floor

1 I l. . ...•.

15 ft.· inby No..l7, Nq •.1ent~y A weet secti~m
15 ft·.:inby 'No. 17; No. lentry.-A west section
Coke.from be low Wo.,'17. pillar split
Coke from loading machine
Coke from· locC'JIlotiye··.frontend
Coke from cutting machfne back end..
No. 17 crossout.at NO"3ent~y
No; 17 crosscut at No. 3 entry
No. 14ohute, 75,ft. inby No~ 4 entry
No. 14 ohute, 75 ft. inby No. 4 entry
No.1 entry between 12 and.130rossouts
No. 1 entry between 12 and 13 orosscuts
No. 2 entry between 12 and '13·crossouts
No. 2 entry between 12 and 13 orossouts
No~ 3 ent~y betweeI?-.12 and 13-or0ssouts
N(". 3 entry between 12 and 13 orr-Bsouts
Nr-. 4 entry lIetweeI).·12'~nd130rf'ssouts
No. 4 entry between 12 and 13 orossouts
No •.1 entry 'bet'WeeI}'8 and 9 or-oasoube
No. 2 entry between 8 and 9 ornssouts
No. 2 ent~y betweeI?-.8and 9 crossout~
No.3 entry between 8 and 9 oroS13outs
No~·jent:r:Y betweezt·8 and 9. cr-osaoubs
No. 4 entry between 8 and 9 cr-osscucs
N~. 4 entry betweeI).$ and 9orossouts
NI". I 'entry between 5 and 6 cr-osscuba
No. I entry between 5 and 6'orossouts
No. 2 entry between 5 and 6 orosscuts
No. 2 entry between 5 and 6 orossouts
'No. 3 entry between 5 and 6 orosscuts
No. 3 entry between 5 and 6 orossouts
No. 4 entry between 5 and 6 orossouts
No. 4 entry between 5 and 6 orossouts
No. 1 entry between 1 and 2 orosscuts
NC". 1 entry between 1 and 2 orosscuts
No.'2 entry between 1 and 2 crt:\ssouts
No. 2 entry between 1 and 2 crossouts
No. 3 entry between 1 and 2 orosscuts
No. 3 entry between 1 and 2 crossouts
No. 4 entry between 1 and 2 orossouts
No. 4 entry between 1 and 2 cr-osscuts

small
smal~
None
None
small
small
None
Small
None
-None
None.
Nnne
small
Sinall
small
small
NC'ne
Nr-ne
Nl"ne
Nr-ne
NC"ne
Small

V~ry large
None
Small
None
None
Large
Large
Small
small
None
None
None
small
small
Small
small
Small
Small
Large



COtIECTEDOCtober 17-18. 1911

,

S~ple,(',f
Can Nn'.! dust from
G-419 Roof Be Rib
13-387 Fionr
X-394 R00f & Rib

u-695 Fl~r

c..669 Roof Be Rib

G-319 Fi00r

F-209 Rnof Be Rib

V-900, Floor

U-750 Rr)f'f' Be Rib

X-II Floor

V-169 Roof Be Rib

S-157 FInoI'

0-427 Roof & Rib

J-304 Fln0r

- " -r"

..,

Looationlnmine

llmount (',f
-&i.kedpar~i ..
C;L~B" preseilt,

, No. ' 6, eoubh ~ntry 86 ft. ou1iby13'w()s~haulageway
N0.6 aouth. entry 86 ft. outby 13west haU1egewsY'
No. 2 entry '6 south 100 ft.' outby entrance to 13
west seoti0n

No. 2 entry '6, south 100' ft. outby entrance tl"l 13
west sect-inn'

N0. 3 entry:6'south just 0utby entrance' t(, 13'westN( Ine
seotl,-;-n ,

'N0. 3 entry- 6 south just f'lutby entr~nee~ tc- 13west N,'ne,
, BGatll'ln

No. 6 entry 6 south J~Eit.()utby entrance to 13west Nnne'
S,ootirJll

Nn. 6 entry 6 south jUI;I,'t; outby entrance to B we"st ',None
seotirm

No. 1. entry 6 s0\lth 100 ft., inby,' Nr',. 4entr~"A ,west Nnne
seotirm ' ,"

,N". 1 entry 6sl"uth 100. ft. inbY, Nr', 4 enttY' A 'west N'"'n
seot,inn "

No.2' entry 6 s0utJ:i 100 ft, inb:'!'No, 4' entry Aw6etNnne
seat'i0n;' ' ,,' "

No. '2 entr.y 6 s0Ji,th 100ft, inby No. 4~ntry A west None
aeotir-n ' ,

No, 5,~ntry 6 sr.,uth 100 ft. 1nby No.4 entry A west' 'N"lne
seotir'n

No, 5:el1try 6 soubh 100 ft. 1nbY'No" 4 'entry A west None
aoctirm

None
:None
None

N("'ll



APPENDIX A
VICTIMS OF EXPLOSION, BUNKER MINE

TROTTER COAL COMPANY

October 15,.1951
Years

Name Age Occupation Dependents Exoerience- I

Joseph Slaven sky .33 Section Foreman .3 10
Jame s W. Keener 29 Notorman 5 6
Lee E. Brown .35 l'1achineman .3 16
Leroy H. Compton 29 Faceman 4 8

Walter Pozza 29 Loader Operator 2 11

Donald Lee Shaw 22 Timberman 1 2
Ernest J. Sanders 25 Snapper .3 6

Albert Morant 45 Trackman 4 25
Laurence aronholt 20 Traclmlan I 1
Shallis E. Shirley 26 Timberman .3 2

Average mining eXperience 8.7 years
Average age of victims 29•.3years

Total number of dependents 29

Interior - Bureau of ~ines, Pittsburgh, Pa.
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REPORT ON FINDIIliGS OF INSPECTION
OF BLECTRICAL EQUIP~~NT IN EXPLOSION FREt
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By
c. L. Brown

Mining .Engineer (Electrical)
R. S. -Jamee

Mechandc al Engineer
D. H. Zellers

Electric~l Engineer





-REPORTON'FINDINGSOF :ENSPEC'l'ION
OFELECTRICALillQUIP~lliNTIN E1~lOSIONAREA

-BUNKERHINE .
TROTTER COALCO~~ANY

CASSVILLE,I'IONONG.ALIACOUNrY,v{EbTVIRGINIA

October 15, 1951

By

C. L. Brown
Mining 1!:ngineer"(Eiectrica1)

., R. S. James
Mechanical Engineer

D. H. Zellers
Electrical Engineer

Introduction

On October 16, 1951, C.L. Brown, D. H. Zellers, and R.S. James,
at the request of Mr. Jamesdestfield, Chief, Accident Prevention and Health
Division, Region VIII, irispected theelectricalequipmeIlt at or near the
explosion area where 10 men'were killed at the Bunker nrine of the' Trotter
Coal Company, Cassville, West Virginia. The explosion was reported to have
occurred at approximately 6:45 a.m.onl-'ionda.y:, October 15, 1951.

-This reportwili be confined as nearly as possible to facts relat-
ing 1'0 the electric'aJ.. equipment in -t.he affected area and the posSible
sources of ig~itionof the gas which caused the disaster~

One Joy 14-00 (apparently l4-BU7 type) loading machine,
permissible type

. _'Description of. Equipment

The following electrical. equipmEmtwas at' or near the location
where the gas was probably ignited:

One Sullivan (Claremont built) 7-AUcutting machine,
permissible type, with take-off for drill cable and .
Jeffrey hand-held drill connected

One cable-reel gathering locomotive (open type)

One open-type hand-held drill, with the power cable '-
coiled, lying along the haulageway a considerable
distance outby the -cable-reel locomotive

The trolley wire was teiminated a few feet oirtbyNo , 15 place on
No. 4 heading.



ASullivan 7-AUtrack-mounted mining machine with drill cable
take-off, covered by approval No. 297,11~d an approval plate attached.
This machine with the drill attached was Earked'inNo. 15 ,place between
No. 4 and No•• 5 entries, 85 feet fro,m:the .end of the trolley wire., The
shot-firing cable was found re.eledup on top of the machine. The machine
controls were in the ,off pos:1.tion"and all~ evidence ,indicat.es that this
equipment was unattended at the tiine 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 unreeled to the trol-
ley wire outby, The cable power tap was found off the trolley wire. The
"live" conductor in the traiLin,g cable \1asnot equipped.with a fuse or
other device for protection agains t short circuits. The hand-held drill
was of permissible-type const.ructdcnbut. ,di.d;not have a fuse in the drill,
a seal on the inspection cover, or an approYal .plate. No evidence was
found that would indicate that this equipment was energized at the time of
the exp.Losdon,

An open-type cable-reel locomotive with the trolley pole hooked
in the downposition was found inbythe:track switch to No. 15 place on
No.4 entry Awest. The main controller was in the off position with the
reverse Leven in the position fat ()utby ~:r:e.:v.e,l.The.s.witch in the con-
trol circuit to the .reel motor wa.sthrQwn toth? lef:tpos,itione: .Itwas
reported that the left po,si,tio.n·o,f,the switch is t,heonposition •. The.
cable power tap was not equipped with a fuse or oth'er device .forprotec-
tion against short circuits. The power taP was not attached to thetrol-
ley wire; however, it ispossiqle that it ,maYhave been bJ,:Ownoff by the '..
force of the explosion. A short section of the single-conductor trailing'
cable had been cutout bY·i.nspectoJ;sof the ViestVirginia Department, of
Vlines because of evidence that the cable ,wassevered by an electr{carc .at, "
this point. Avisual exendnatd.onof the~~p~eces of-cable revealeclthat
one end of each had the appearance of burns that might result from an elec-
tric arc. The vertical-type.cab.le ·reel W\3.s.foundonthe mine floor on the'
left side of the locomotive; it had' been' dislodged from its usual position
on top of the locomotive. Ele.ctricar:'9s of sufficient,int9nsity to ignite
methane-air mixtures could normally be madeby the following, parts of the
locomotive:

1•. Controller.

2. Corrmutators and brushes of mairimotor units.

3. Reel-motor commutator and brushes.

4. Current collectors and brushes on "the reel •.

5, Reel-motor control and,~ransfer ofs~tch.
, .

6. Controls in hea.dligb.t circuits.

7•. Contact between .:whef;lsand track (cable was single conductor).
" •....

2



·The permissible-type cat erpd.l.Lar=mount.edloading machine, without
approval plate, we.s,lOOfeet from the end of the trolley wir~and had been
loading from a pillar on the left side of No.4 heading. The machine was
in good electrical condition except for the following:

1. Scal.s end locking screw5were missing from inspection covers
to enclosed compnrtments.

2. Twofuses in the control circuit were bridged ~lith copper
wire.

3. Anopening of 0.008 inch approximately 3 inches long was
found under the controller cover.

4. Twocap screws were missing from D. cable connection-box
cover on the right-side head motor.

, .

The controller was found in an on position for reverse ·trammirig.
The trailing cable attached was constructed ,iLth t1'l0parallel power con- '
ductors and a grounding 'conductor. The grounding conductor was not main- '
tained continu.ous through splic~s.One defective splice was fourid where
the "live" conductor insulation was bare adjacent to the grounding con-
ductor. Contact between these oonductors, without c. continuous grounding
conductor .bothe rail, would produce arcing between the loading machine
and mine cars or track upon contact. The power tap wes not equipped with~. . '

a fuse or other device for protection against short circuits. The loading-
boomconveyor was empty, and a partly loaded car Clttr.ched.to t.he locomotive
was stcnding scvcr8.1fect outby the end of the loading boom. The loading
machine was not in 'contact with the t,r'ack. Tests on the loading machine
madeby the ele ctric al, inspector for the \flost Virginia Department of l'lines
indict-ted that the equipment was free of ground faults.

Although the open-type drill found outby the locomotive had not
been in immediate use, it was in the working section. '

The trolley wire was terminated 25 feet outby the open-type loco-
motive.

Conclusions

1. If more Logdcal,possible sources of ignition had not been
found, the trolley wire would have been considered as a probable source.

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

"
3. All evidence gather-ed would indico.te thc.t the cutting

machine 'ltdth the drill attached did not initiate this exp'Loai on., The
shot-firing cable found coiled on the machine woul.dindicate that no
blasting was being done at the' time.of, the explosion. . ; ,



4., Although ·Jvid·3nceindice.tas that the 14-BUloading maohdrie
was energized, conditions found wer e such that it was an improbable
source of the ignition.

. . .

5_ It is concluded that ·the most probable source of ign~tion of
t.he ' explosive IIDthnne-,'.i.rmixt.ur e was the electrictll parts of the open....
type locomotive or the cable attached thereto.

~rr\mendations

1. Open-type electrical equipmentshould not be used Ln.rir-eas
where methane is being liberated.

workings•.
Trolley wires should be kept at least 150 feet from pillar

3. Permissible eou'i.pmerrt should have approval pl.at.es and.be
kept in permissible condition. - ..

4. Short-circuit protection should be provided for all trailing
cables.

6. vJhere temporary splices in' trailirig cables "arenecessary~
the splices should have adequate mechanical strength, electrical conduc-
tivity, andelect:rical insulation. "

7. The frm,le-grounding conductor in trailing C abl.es of off .•..
br-ack equipment should be maintained electrically continuous rrom the
mach ine frer:'le to the rail. "
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