














‘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



Nanme

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,

Acknowledgment

The coopcratlon of the ruprbsentutxves of the West’ Vlrglnla )
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Respectfully submitted, e
:'-;/5/70..L. Brown

C. Lo Brown
Mining Engineer (Elsctrlcal)

o .;/s/jR;~S. James - -
Approved by: . .
. R Se Jﬂnes

/s/ W. Dan Walker, Jrs "7 hechomicel ingineer
" W. Den Valker, Jre, Ghief .. /s/ D. H. Zellers.
Pittsburgh Brench, -Accident.. = .-: . 5 y -Zellers .
Prevention and Health DiV’iSi-OIl‘.i; U Electrj_cal 'Engineer .

Interior ~ Bureau of lines, Pittsburgh, Pa.
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