rtS

ReP

Dated
12/21/1951

Orient No. 2 Mine



UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES
REGION VIII

FINAL REPORT ON MAJOR EXPLOSION DISASTER
ORIENT NO. 2 MINE
CHICAGO, WIIMINGTON AND FRANKLIN COAL COMPANY
WEST FRANKFORT, FRANKLIN COUNTY, ILLINOIS

December 21, 1951

By

M. J. Ankeny
Chief, Coal Mine Inspection Branch
James Westfield
Chief, Accident Prevention and Health Division, Region VIII
: W. H. Tomlinson
Chief, Accident Prevention and Health Division, Vincennes Branch, Region VIII
F. J. Smith
W. R. Chick
C. L. South
Coal-Mine Inspectors

Originating Office - Bureau of Mines
201 Post Office Building, Vincennes, Indiana
W. H. Tomlinson, Chief, Vincennes Branch
Accident Prevention and Health Division



CONTENTS

I.nt]’.‘ Muc tion e o e © o o o @ s e o e @ o o °

General information. . . « « « o o o o o o ¢

Mining methods, conditions and equipment . .

Mining methodB. « « « « o ¢ o o o ¢ = &

Ventilation and gases . « « « « ¢ ¢ ¢ ¢
DuStQ . e L] . e O . e e L] . o e . o e L)

L] . . .

« o o

Table 1 - Results of analyses of air samples
collected December 1951 . L] . L) . L] . L] e L) . . .

Haulﬂa.@ o L . . L] L] L] L L3 . . . L] L] L] *
Electric equipment. . . . .

mable 2 - Results of analyses of dust samples

e o o o

collected December 1951 ¢ & ¢ o o o ¢ o o o o o o
Table 3 - Location and condition of various
of mining equipment in affected sections.

Miscellaneous . « o« o ¢ o o o o o o0
Previous explosions at this or nearby mines.
Activities of Bureau of Mines personnsl. . .
Story of explosion and recovery operations .
Property damage. o « o o o o s o ¢ 0t 0 00
Investigation of cause of explosion. . « . -

e e o o

L2

pieces

e e o o

.
e
e o @
*
[}

. . ’ .

Mine conditions immediately prior to the disaster. . « .

Figure 1 - Daily water gage
Figure 2 - Weekly barograph

Dotails Of 6VIdeNCe. « o o o o o o o o o o ¢ ¢ o 0 =00

F]-am e o o o o © o o o o o s e & o .« o

For ce Be o &« ¢ o o s ¢ o e o e o o O e ® ® e & o & o o

e o o o

Mothane as a factor in the explosion. . ¢ ¢ « o o
Factors that prevented the spread of the explosion.

Summary of evidence. . « « « o o o o 0 o 00
Cause of the disaster. . « « « « « o ¢
Recommendations. « « o o ¢ o o o o 0 oo
Ventilation . « o ¢ o o o o o o ¢ ¢
Inspections . . « o o & ¢ o = & o ¢
Ignition sources. . « « « « + ¢ ¢ °
Coal Dust « o« o« o o o o o o o o @ o o
Miscellaneous . . « « o o o o o & @ o0
Acknowledgment and commendations . . ¢ « ¢ o
Appendix
Appendix A - Victims of explosion

e o o o
s e o o @

Appendix B - Map of the portion of mine affected by

explosion

. . L] .

[
e o o o

3

.

3
ITWwww - -

5-6

8-18

21-24
25

26
27
30
31
32

Appendix C - Sketch of 3rd and bth south 27 east north west

Appendix D - Sketch of entries connecting new and old

main north

Appendix E - Sketch of 3rd and 4th north 28 west north west
Appendix F - Sketch of 3rd and lth south 27 west north west

Appendix G
Appendix H

Sketch of Tth and 8th south 27 west north
Sketch of.3rd and 4th north 28 west north



FINAL REPORT ON MAJOR EXPLOSION DISASTER
ORIENT NO, 2 MINE
CHICAGO, WIIMINGTON AND FRANKLIN COAL COMPANY
WEST FRANKFORT, FRANKLIN COUNTY, ILLINOIS

December 21, 1951

By

M. J. Ankeny
Chief, Coal Mine Inspection Branch
James Westfield
Chief, Accident Prevention and Health Division, Region VIII
W. H. Tomlinson
Chief, Accident Prevention and Health Division, Vincennes Branch, Region VIII
F. J. Smith
W. R. Chick
C. L. South
Coal-Mine Inspectors

INTRODUCTICN

A widespread gas and coal-dust explosion occurred in the Orient
No. 2 mine about 7:40 p.m., December 21, 1951, causing the death of one
hundred and nineteen men. Two hundred and fifty-seven men were in the
mine when the digaster occurred of which number cne hundred and thirty-
three escaped to the surface uninjured and unaided, four were rescued and
hospitalized and one, who survived, was rescued 58 hours after the explo-
sion. Of the four injured men, one died later in the hospital, The names
of the men who were killed, their ages, marital status, number of depend-
ents, and social security numbers are showvn in Appendix A of this report.
The explosion originated near the junction of 3 south off 27 east north
west and No. 3 stub entry off 3 south when a moving body of gas was ignited
by an electric arc or spark. The explosion was propagated throughout a
large part of the mine and into ad joining working sections by coal dust
and possibly by the ignition of other bodies of gas.

GENERAL INFORMATION

The Orient No. 2 mine is located at West Frankfort, Franklin
County, Illinois, and ies served by the Illinois Central, Missouri Pacific,
Chicago and Eastern Illinois, -and The Chicago, Burlington and Quincy rail-
roads. The mine was opened by the Chicago, Wilmington and Franklin Coal
Company in 1922. The main office is located in Chicago, Illinois, and the
officials of the company are as follows:



G. B, Harrington President 332 South Michigan Avenue
Chicago, Illinois

H, A, Treadwell Vice President 332 South Michigan Avenue
Chicago, Illinois

F. Earle Snart General

Superintendent Benton, Illinois
John R, Foster Superintendent Benton, Illinois
Thomas Garwood Chief Engineer West Frankfort, Illinois
Charles Pullen Underground Supt. West Frankfort, Illinois
Charles Walker Safety Engineer  West Frankfort, Illinois
Arlie Cook Day Shift Mine

Manager West Frankfort, Illinois
Wilford McDaniels Night Shift Mine

Manager West Frankfort, Illinois

The mine employed 1,127 men, of which number 258 worked on the
surface and 869 worked underground on two producing shifts and one main-
tenance shift, and produced an average of 10,000 tons of coal a day. Four
shaft openings are provided, the main hoisting shaft being 500 feet deep,
the No, 3 air shaft being 526 feet deep, and the auxiliary shaft being 488
feet deep. The No, L shaft through which recovery operations were conducted
is 565 feet deeps According to U. S. Geological Survey elevations, the
bottom of the 500~foot main shaft is 100 feet below sea level.

The workings are in the Illinois No, 6 coal bed, which has an
average thickness of 110 inches and lies flat except for local undulations.
From 12 to 2l inches of top coal is left to form the immediate roof and
this is overlain with a weak shale. The floor is a medium hard fire clay.
A sample of coal cut from the face of 27 west north west entry on
February 24y 1951, was analyzed as follows:

Moisture 9.3) percent

Ash 6.79 percent

Volatile Matter 33.09 percent

Carbon 50,81 percent
00,00

Sulfur 1.08 percent

B"t.ul 12,131}

Numerous tests by the U, S, Bureau of Mines have shown that coal
having a volatile ratio of 0.12 is explosive and that the explosibility
jnereases with any increase in the volatile ratios The volatile ratio of
the coal in the explosion area of this mine, as determined by a compara-
tively recent analysis, was 0,39, indicating that dust from this coal is
highly explosive.



MINING METHODS, CONDITIONS AND EQUIPMENT

Mining Mothods

A panel, room-and-pillar method of mining was employed, with
panel entries being driven in sets of 2, 3, and 4 at 572-foot intervals,
Cross entries were turned off the main entries in sets of 5 at intervals
of 1,608 feet. Barrier pillars 30 feet thick are left between rooms
driven off adjacent panels, 50-foot barriers are left between the ends
of panel entries, and 150-foot barriers are maintained along cross and
main entries.

Room or stub entries in pairs or sets of 2 are turned off the
panel entries about every 200 feet and the rooms are then driven parallel
with the penel entries. Entries are driven 12 feet wide on 4O-foot
centers, rooms are driven 2k feet wide on 40-foot centers, and crosscuts
are generally 60 feet apart. Room pillars are "slabbed" to the extent
that the area caves and is inaccessible for inspection, and the pillars
along the cross entries are partly recovered when retreating. All coal
is loaded mechanically.,

A systematic method of timbering has been established, but was
not always followed where safety posts were reguired at the working faces.
Wooden and steel beams were used for support along mest haulage roads,
and roof bolts were used in a few oxperimental installations, It was
obvious that bolts installed in parts of tho zones of extreme violence
prevented the roof from falling and hampering rescue or recovery operations.

Blasting of rock and some coal faces was done on the off shift
with permissible-type oxplosives, but all coal in the explosion area was
loosened and broken down on shift with compressed air. The air compres-
sors were installed on the surface and the air was forced to the working
faces through l-inch steel pipes tested to withstand internal pressure
equivalent to 20,000 pounds per square inch. The coal was undercut and
somotimes was undercut and sheared. Fire clay was used where stomming
was required and a wooden bar was provided for tamping the charges.

Ventilation and Gases

The mine is classified as gassy by the Illinois Department of
Mincs and Minerals and by the U. S. Bureau of Mines, Ventilation is pro-
vided by an electrically driven centrifugal fan located at the main shaft
and an electrically driven axial-flow fan at the No. 3 air shaft. Both
fans are installed in fireproof structures on the surface and are operated
continuously and blowing. The fans aro offset properly from the shafts
and are provided with fireproof air ducts, explosion doors, and recording
prcssurc gages. Thoy are also equipped with devices to deenergize the
mine electrical circuits when the fans slow down to any great degree or



stop. About 400,000 cubic feet of air a minute is circulated through the
mine and from 7,200 to 21,000 cubic feet a minute wae passing through the
last open ontry crosscuts during the last Federal inspection of the mine
in July 1951. Permancnt stoppings, overcasts, and seals are constructed
substantially of incambustible material, and whore single doors arc used
on mein or cross cntrios they are attended. Single doors, howevor, aro
not attended in the working sections. The analysce of 20 air samples
collected in return-air currents in various parts of the mine during the
1ast Federal inspoction showed methane ranging from 0.13 percent to 0.7h
porcent, and the total liberation of mothane for a 2h-hour period at that
time was 1,570,770 cubic feet.

Preshift, on-shift, and weekly examinations are made for gas
and other hazards by the mine examiners, unit foremon, and assistant fore-
mon, and "safety-first men" are stationad in the working sections to keep
a constant check on the accumulated gas in the "old onds."” These sO-
called "old ends" are abandonod sections in which pillars have boon partly
extracted and the entrances to the sections caved so that they can neither
be inspected nor ventilated with any degree of cortainty., Ges accumulates
oxtensively in these arcas and in many instances the air current sweeping
along the caves is used to ventilate active working places. This method
of ventilation relies on the pressure of the ventilating current to pre-
vent the gas thet has accumlated in the 1514 ends" from bleeding into
the active workings. This has not proved to be & reliable means for pre-
venting gas from seeping out of the old workings into active workings,
however, as the gas has been found on numerous occasions to flow back and
forth freoly with the movement of trensportation unite or by the opening
and closing of doors. There ie also the constant danger of heavy falls
4n the abandoncd workings forcing the gas out into the active workings and
the slowing or stopping of the fan relioving the pressure of the ventilat-
ing cuxrent from the stetic atmospheres in the abandoned areas. The
rosults of analyses of air samples collected during the investigation are
shown in Teble No. I. The cavos at tho entrances to old ends precluded
the possibility of collecting alr samples in the abandoned areas, but
sample bottles No, A-2175, ¢-5480, and C-5533 collected vhere the air
current flowed by the edges of the caves contained 8.00, 4.80, and 4,90
percent of metheno, respectively. The sample of mine air callected at the
main north off 27 west, after it had been bratticed during recovery opera-
tions, was found to contein 11.40 percent of methane.

Numerous oil wells penetrating the No. 6 coal bed at the mine
are protected by a 150-foot varrier pillar of coal at each location.
Booster fans were not used in the mine, but blower fans with tubing wore
used in conjunction with tho McKinley entry driving machines.

Dust

The mine was dry and was rock-dusted to within 80 feet or lcss
of all working facos at the timc of the last Federal inspection, It was

L



TABIE 1 - RESULTS OF ANALYSES OF AIR SAMPIES COLIECTED DECEMBER 1951
ORTIENT NO. 2 MINE, CHICAGO, WIIMINGTON AND FRANKLIN COAL COMPANY

WEST FRANKFORT, FRANKLIN COUNTY, ILLINOIS

Bottle ‘ | ' | Carbon Carbon
No. Date Time Iocation in Mine Dioxide Oxygen Monoxide Methane Nitrogen
A-2175 12-27-51 10:18 a.m. Lip of cave, old end D entry
3 and 4 south, 27 east, north west 0.03 17.10 0.08 8.00 T4 .58
B-9833 12-27-51 10:18 a.m. do. 0.03 17.10 0.02 8.00 74.58
AX-100 12-27-51 10:50 a.m. At main north off 27 west inby 7
north 0.06 17.10 0.38 11.40 70.52
A-112 12-27-51 12:45 p.m. At entrance of 3rd entry of 5 south,
27 west, north 0.23 19.70 0.05 1.70 78.32
C-5499 12-27-51 8:50 a.m. Mouth 25 west north 0.23  19.78 1less then 0.79 79.19
0.01

C-5500 12-27-51 9:45 a.m. Inby first crosscut on No. 1 north
off 25 west, north 0.28  19.76 do. 1.06 T8.89

C-5549 12-28-51 3:00 p.m. No. 1 west, No. 1 south, 27 west,
north abandoned area 0.26 19.31 0.01 1.33 79.09

c-5480 12-27-51 9:00 a.m. Mouth No. 1 east, 3 south, 27 west, _
north atandoned area 0.48 17.35 0.11 4.80 T7.26

A-2880 12-28-51 11:05 c.m. Indby temporary stopping, 27 west,
north, C entry, old ‘mein north 0402 19.40 0.06 4.80 7554

A-2881 12-29-51 9:30 a.m. At Lth crosscut, 2 somth off 27
east, north west 0.37 19.43 0.02 0.96 79.22



TABIE 1} (Contimed) - RESULTS OF ANALYSES (F AIR SAMPIES COLIECTED TECEMBER 1951
ORIENT NO, 2 MINE, CHICAGO, WIIMINGTON AND FRANKLIN COAL COMPANY

WEST FRANKFORT, FRANKLIN COUNTY, ILLINOIS

Bottle Carbon Carbon

Noa Date Time location in Mine Dioxide Oxygen Monoxide Methane Nitrogen
c-5489 12-27-51 11:35 e.m, At crid in 9 south 25 west north 0,76 16.69 Trace 2,10 8045
c-5490 12-27-51 12:50 p.ms Mouth 25 east, north west, return air 0,17 20,19 doe 032 79432

A-2376 12-29-51 9:50 a.ms At 3rd crosscut in 2 south off 27 west
north west 0427 18.96 Trace 3456 7T+20

A-2754 12-29-51  9:45 awms In 2 north at ith crosscut, 27 east
north west 0,12 20.05 dos 1.52 7830

A-2795 12-29-51 10:10 a.me At 4th crosscut in 3 south off 27 west,
north west 023 18.59 0.0% 2.68 7847

A-2873 12-29-51 10:00 a.m, At 4th crosséut in 2 north off 27 west
north west 0,11 20,58 Trace 0.30 79.01

C-5518 12-27-51 10:30 a.m. Inby mouth 4 east, 3 north, 28 west
north 0.16 18.97 0603 290

C-5533 12-27-51 2:30 pem. Inby first crosscut, Noe 1 air course,
2nd north, 28 west, north 0.59 16,82 0.03 ke90

6



apparent, however, during the investigetion that coel dust had accumleted
excessively along roadways and the amount of rock dust applied was not
sufficient to prevent propagation of the explosion. Water sprays were
installed on the cutting machines and water was used to some extent on

the coal piles before loading to allay coel dust. The holes drilled for
the compressed air blasting shells were also washed out before the shells
werec inserted, and calcium chloride was spread on the shuttle-car road-
ways. Watering methods employed at this mine are inadequate, however, by
reason of the fact that water is not supplied and used in sufficient
quantity to control the dust in face regions. Mine-dust samples wexe
collected during the investigation from the area inwlved in the explosion
and from unaffected arees, and the results of the analyses are shown in
Tcblo No, 2. A discussion of these analyses is contained in the part of
this report entitled "Factors That Prevented the Spread of This Explosion."

Henlago

Shuttle cars, elevating conveyors, belt conveyors, and cable-
reel locomotives were utilized in gathering operations in the working
sections, and the coal vas hauled to the hoisting shaft in 4-1/2-ton capacity
steel mine cars pulled by trolley locomotives. The rolling stock and
main-line track were kept in good condition. Clean shelter holes were
available at frequent intervals along the haulageways, but the clearence
space was not always kept free of obstructions. Men wero transported in
regular mine cars hauled by trolley locomotives and they rode on both
sides of the cars. Suitable man-trip stations were provided and the trol-
ley vwire was either guarded at theso stations or the power was cut off the
wire while men loaded and unloaded.

Flectric Equipment

Electric power is purchased as 33,000 volts alternating current
and is reduced to 4,160 and 2,300 volts alternating current to operate
the motor-generator sets and rectifiers. The armored power cables entered
the mine through the shafts and boreholes drilled at convenient locations,
and tho underground substations are in woll-constructed fireproof rooms.
The undorground electric equipment and haulage locomotives werc operated
from the 275-wolt direct-current system, and the surface equipment was
operated by 440~ and 220-wlt alternating-current pover.

Bureau of Mines representatives, Mr. R. S. James, mechanical
engineer, Pittsburgh, Pennsylvania, end Mr. F. J. Gallaghcr, mining-
electrical engineer, Mt. Hope, West Virginia, made an inspection of elec-
trical equipment in the explosionarea on Dgoember 26 and 27, 1951, and
reported as follows:

Since no attempt had apparently becn made to maintain the
olectrical fece equimment in permissible condition, machinecs
wero not moved or takon to a shop for complete inspections as
might have boen neccssary if one particular machine, in



TABIE 2 - RESUINS OF ANALYSES OF DUST SAMPIES COLLECTED DECEMEER 1951
ORIENT NO, 2 MINE, CHICAGO, WIIMINGTON AND FRANKLIN COAL GOMPANY

WEST FRANKFORT, FRANKLIN COUNTY, ILLINOIS

Semplp of Amount As--Received Basis Percent
Can No. Dust From Location in Mine of Coke Moist. Ash Comb Incomb.
Section A.A. - Expilosion Area
L-780 Rib & Roof No. I entry No. 1l crosscut 3 N, Yery laxge 5.0 28.5 66.5 33.5
27 ¥. N.H.N.
K-792 Floor do. do. Very large 4.4 34.6 €1.0 39.0
Q-71 Rib & Roof No. 2 entry No. 1 crosscut Very large 4.3 30.6 65.1 34k.9
J-16 Floor do. do. Very laxge 4.9 29.6 65.5 34,5
R-605 Rib & Roof Ro. 3 entry No. 1 crosscub Very large b7 31.8 63.5 36.5
F-952 Floor do. do. Targe 6.4 35.9 57.7 42.3
Q-201 Rid & Roof No. U entry No., 1 crosscut Large 4.9 30.5 6h.6 35.4
M-565 Floor do. do. Small 5.2 31.1 63.7 36.3
Section B.B. - Explosion Aresa
L-9k Rib & Roof No. 1 stub, 3 S. across fram #4 room Hone 7.8 28.8 63.4 36.6
27 E, N.M.N,
G-635  Floor " o, go. Notie 6.7 23.3 70.0 30.0
J-297  Rib & Roof No. 2 stud Small 2.9 é7.4 29.7 0.3
w-823 Floorx do. do. Small 8.1 32.1 59. 40.2
R-656  Rib & Roof No. 3 stubd. Large 3.2 43.9 52.9 k7.1
K-955 Floox do. ‘do. Small 6.7 27.9 65.4 34.6
v-282 Rit & Roof GCoks only..On 3 B entry, 3 S. last Small 4.7 23.9 1.4 28.6

grasscut outby old end cave



TABLE 2 (Continued) - RESULTS OF ANALYSES OF DUST SAMPLES COLLECTED DECEMBER 1951

ORIENT NO., 2 MINE, CHICAGO, WIIMINGTON AND FRANKLEN COAL COMPANY

WEST FRANKFORT, FRANKLIN COUNTY, ILLINOIS

Sample of Amount Ag--Received Basis, Percent-
Can No. Pust From Location in Mine of Coke Moist. Ash Comba. Incomb,
Section C. C - Exploslon Area

B-552 Roof & Ri¥ 25 Ft. inby 27 W, D entry 7 & 8 So. None S5elt 30,5 6b.1 35.9

v-929 Floor doe d0a None 565 25.7 68,8 31,2

R-321 Roof & Rid 25 Ft. indby 27 C entry 7 & 8 So. Small 565 k2,4 52,1 47,9

Q‘?’j Floor do. doe Small 536 25 05 68. 9 31s1

K-509 Roof & Rid 15 Ft. inby 27 W. B entry 7 & 8 So. Small 5elt 31.5 63.1 3649

R-751 Floor dos do. None 5¢5 24,6 69.9 30,1

M-T00 Roof & Rid 25 Ft. inby 27 W. A entry 7 & 8 So. Small 10.3 25.h 64,3 357

H-905 Floor do. do. Small 13,2 21.6 65,2 34,8

Section Dy D. -~ Explosion Area

M-23 Floor Opposite Entrance #4 Room 3 E, 3 N, None 6.6 L7 76.0 24,0
27 W.M.N.

G-5T4 Rid & Roof do. do. None L3 53¢6 U2,1 57¢9

E-L484 Rib & Roof Opposite Entrance #4 Room 2 E, 3 N, Kone 448 41,9 53.3 k6.7
27 W.M.N.

M-123 Floor doe doa Nome 6.8 22,3 7049 29,1

G-211 Floor Opposite Entrance #bi Room 1 E, 3 N, None 6.1 19.1 74.8 2542
27 W.M.N.

v-915 Rib & Roof do. do. None 642 34k 59,6 ko.b

9



TABLE 2 (Continued) - RESULTS OF ANALYSES OF DUST SAMPLES COLLECTED DECEMBER 1951
ORIENT NO. 2 MINE, CHICAGO, WILMINGION AND FRANKLIN COAL COMPANY

WEST FRANKFORT, FRANKLIN COUNTY, ILLINOIS

Sample of Amount As--Received Basis, Percent

Can No. Dust From Location In Mine of Coke Moist Ash  Comb. Incomb.

Section E. E. Explosion Area

B-264  Floor Inby 2 N. off 27 W. old Main N. No. 1 (outby) entry None 5.9 9.4 64.7 35.3
K-933 Rib & Roof do. do. do None 8.4 29.1 62.5 37.5
G-727 Rib & Roof Inby 2 N. off 27 W. old Main N, No. 2 entry haul, None 5.0 33,5 61.5 38.5
F-355 Floar do. . do. do. None k.5 36.2 99.3 40.7
K-61g Floor Inby 2 N. off 2] W, old Main N. No, 3 entry None 2.8 55.3 H1.9 58.1
M-63%  Rib & Roof do. do. , do. Smell 4,7 30.8 64,5 35.5
R-339 Rib & Roof Inby 2 N. off 27 Wy old Main N. No. % entry None 5.7 16.0 8.3  21.7
U-316 Floor do. do. do. None 3,5 24.0 72.5 27.5
Section F. F. ~ Explasiont Ares
X-330 Rib & Roof 28 E. air course 100' weat of 3 5¢0. h5° engle Large 5.4 33,3 61,3 38.7
K-825 TFloor do. 40 « do. Targe 5.5 27.3 67.2 32.8
L-334 Rib & Roof 27 E. air coursc Go. do. Very Iarge 5.1 2b6.% 68.5 31.5
H-464 Floor do, do. do. Lexge 5,3 28,6 66.2 33,8
G-827 Rib & Roof 28 E. entry do » 4. Small 4,3  28.7 67.0 330
H-94+  Floor do, do . do. Large L4 25.9 69.7 30,3
E -559 Rib & Roof 27 E. entry do. do. None 5.0 25.1 69.9  30.1
R-680 Floor do . do. do . None 4.4 30.1  65.5 34,5
U-600 Rid & Roof Perting Bntry 27 E+ N. M. N. Smell 5,0 25.0 70.0  30.0
E-348 Floor do. do. Small 5.7 29.9 6h.k 35.6

10



TABIE 2 (Conttmied) - RESULTS OF ANALYSES OF DUST SAMPLES COLLECTTD DECEMBER 1951
ORIENT NO. 2 MINE, CHIGAGO, WILMINGTON AND FRANKLIN COAL COMPANY
WEST FRANKFORT, FRANKLIN COUNTY, ILLINOTIS

Can Sample of ' ’ ' Amount . As--Received Basis, ~ercent

No,_ Duet from ‘ Location in Mine — of Coke Moigt. Agh _ Comb, Incomb.

Section G. G, - Outgide. Txplosion Ares’

H-301 Ridb & Roof N.M.N, 500! inby 23 W. Junction No. 1 entry None 4,6 56.7 38.7 61.3
c-T2 Floor do, do. None 4.2 56,7 39.1 60.9
R-139 Rib & Roof N.M.N. 500" inby 23 W. junction No. 2 entry None 5.8 k2.1 s2.1 47.9
M-518 Floor do. do, None 3.7 63,2 33.1 66.9
C-228 Rib & Roof N.M,N. 500' inby 23 W. Junction No. 3 entry None 7.4 17.3  T5.3 2h7
$-173 TFloor do, do, None 8.5 32.3  59.2 Lo.8
Section H, H, - Bxplosion Area
V-229  Floor 300f inby 26 W, N.M.N, No, 1 entry Small 6.3 32.7 61.0 39,0
L-kL1  Rid & Roof do, do. Small 5.9 23.6 T0.5 29.5
J-AQ9  Floor 300! inby 26 W. N.M.N, No. 2 entry None 4,6 23.0 T2.h4 27.6
T-864  Rib & Roof do. do. None 3.5 30.1  66.4 33.6
E-338 Floor 300' inby 26 W. N.M.N. No. 3 entry Small 2,9 20,5 66.6 33.4
W-806  Rib & Roof do. do. Small 4,0 27.2 68.8  31.2
Q-93 Floor 300! inby 26 W. N.M.N. No. L entry SmalX 3.5 32,4 64,1 35.9
R-912 Rid & Roof do. do. Small 3.4 22.4 Tu.2 25.8
R-63 Floor 300' inby 26 W. N.M.N. No. 5 entry Large 5.0 23,2 T1..8 28.2
C-625 Rid & Roof do. do. Vone 3.3 23.7 173.0 27.0

11



TABIE 2 (Continued) - RESULTS OF ANALYSES OF DUST SAMPIES COLLECTED DECEMBER 1951
ORIENT NO, 2 MINE, CHICAGO, WILMINGTON AND FRANKLIN COAL COMPANY
WEST FRANKFORT, FRARKLIN COUNTY, ILLINOIS

Sample of ‘ Amount ~As--Received Basis, Percent

Cafh No. Dust From Location In Mine A of Coke Moist. A.sh Comb. Incomb.

Section I.I, - Outside Explosion Area

S-693 Rib & Roof Outby 17 S. on 21 W. No., 1 entry Nane 10.6 35.9 53.5 46.5
C-578 Floor do. do. None 6.8 42.6 50.6 4o L
Q-922 Rib & Roof Outby 17 S. on 21 W, RNo, 2 entry None 2.1 74.0 23.9 76.1
U-857 Floor do. do. None 0.7 89.6 9.7 90.3
U-968 Rib & Roof Outby 17 S. on 21 W. No. 3 entry Ncne 11.3 27.4 61.3 38.7
B-56 Floor do. do. None 5.2 10.7 8h4.1 15.9
G-153 Rib & Roof Outby 17 S. on 21 W. No. U entry None 10.3 31.5 58.2 41.8
B-4kl4  Floor do. do. None 8.7 19.7 71.6 28.4
R-637 Rib & Roof Outby 17 S. on 21 W, No. 5 entxy None 6.0 24 4 69.6 30.%
C-225 Floor do. do. None 6.6 19.9 73.5 26.5
Sectign J.J. - Outside Explosion Area
R-528 Rib & Roof Outby 7 N. on 21 W, No.. 1 entry Small 12.3 18.5 69.2 30.8
W-117 Floor do. do. None 18.h 21.9 59.7 %0.3
S-580 Rib & Roaf Outby 7. N. on 21 W. No. 2 entry None 3.5 61.2 35.3 6.7
M-852 TFloor do. do. None 1.1 92.3 6.6 93.4
P-490 Rid & Roof Outby 7 N. on 21 ¥, No. 3 entry Ncne 11.5 2.9 63.6 36.h
L-524 Floor do. do. None 13.3 27.3 59 .4 40.6
S-884% Rib & Roof Outby 7 N. on 21 W. No, 4 entry None il.2 19.6 69.2 30.8
U-286 Floorx da. do. None 1.6 19.4 66.0 34,0
C-681 Rib & Roof Outby 7 N. on 21 W, No. 5 entxy None 6.4 28.0 65.6 34,4
G-952 Floor do. do. None 7.4 25.1 67.5 32.5
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TABIE 2 (Continued) - RESULTS OF ANALYSES QF DUST SAMPELES COLIECTED DECEMBER 1951

ORIENT NO. 2 MINE, CHICAGO, WILMINGTON AND FRANKLIN COAL COMPANY

WEST FRANKFORT, FRANKLIN COQUNTY, ILLINOIS

Semple of B Amount As--Received Basis, Pegcent

Can No, Dust From Location in Mine of Coke Moist, Ash Comb ., Incomd,
Section K.K, - Outby Explosicn Area

X-42 Rib & Roof 50! inby 21 W. on loaded track old main None 3.2 78.5 18.3 81,7
N. haulage road ,

L-729  Floor do. do. None 4.3 70.3 25.4 7.6

J-315 Rib & Roof 50! inby 21 W. on empty track old main None 6.2 27.5 57.3 Yo7
N. haulage road

R-344  Floor do, do, None 3.6 67.5 28,9 1.1
Section L,L, - Explosion Area

L-697 Rid & Roof 3rd crosscut inby 25 W. No. 2-A. O. None 5.6 18.5 75.9 24,1

€C-101  Floor do. do. None 7.0 7.7 75.3 24,7

K-940 Rib & Roof 3rd crosscut inby 25 W. No. 1 A. C. Small 5.2 30.9 63.9 36.1

M-141  Floor do. do. Small 5.5 29.3 65.2 34.8

E-803 Rib & Roof 3rd crosscut inby 25 W. old main None 4.3 48.0 L7.7 52,3
track entry

M-480 Floor do. do. None 3.2 68.2 28.6 7.4



TABLE 2 (Continued) - RESULTS OF ANALYSES OF DUST SAMPLES COLLECTED DECEMBER 1951
ORLENT NO. 2 MINE, CHICAGO, WILMINGTON AND FRANKLIN COAL COMPANY

WEST FRANKFORT, FRANKLIN COUNTY, ILLINOIS

Can -Sample of _ Amount, hs--Received Basis, Percdnt
No.  Dust from ‘ Iocation in Mine . __of Coke Moist. Ash __Comb. Incomb.

Section M. M, ~ Outby Explosion Area
F-528 Rib & Roof 25t inby L N. 25 W. track entry O.M.N. None

2.3 82.0 15.7 8.3
Q-435 Floor do, do. None 2.7 76.4 21.9 79.1
V-933 Rib & Roof 25' Inby 4 N, 25 W. No, 1 left aircourse None 5.8 53.7 40.5 59.5
U-365 Floor do. do. None 8.9 24,0 67.1 32,9
M-306 Rib & Boof 25' inby % N. 25 W, No. 2 laeft eircourse None 10,6 56.% 33.1 66.9
V-635 Floor a0 . do. None 1.9 17.6 20.5 79.5
v-285 Rib & Roof 25' inby 4 N. 25 W. No. 1 right aircourse None 3.2 8.7 15.1 84.9
B-578 Floor do. do .« None 23.1 25.5 51.4 48.6
B-232 Rib & Roof 25° inby 4 N. 25 W, No. 2 right alrcourse None 11.2 49.2 39.6 60.4
J=961L Floor do. do. None 6.k 66.0 27.6 72.4
P-974 Rib & Boof Entrance 25 W. treck entxy 0ld M.N. Small 5¢3 62.0 32.7 67.3
H-131 Floor do. do. Small 3.2 60.7 36.1 63.9

Section N. N, - Outby Explosion Arca

Q-376 Rib & Roof  3rd crosscut outby 7 & 8 S. 25 W. Track eatry None 2.5 73.1 2h. b 75.€
T-602 Floor do. ao. None L.y 62.0 33,6 66.1
G-385 Rib & Roof 3rd crosscut outby 7 & 8 S. 25 W. No. 1 L.AC. None L1 59.8 36.1 63.5
X-49k Floor do. do. None 3.k 61.0 35.6 6k .k
H-410 Rib & Roof 3rd crosscut outby 7 & 88. 25 W, No. 2 L.AC. None 12.6 55.2 32,2 67.8
G-410 Floor do. do. None 6.0 30.0 64,0 36.0
Y-820 Rib & Roof 3rd crosscut outby 7 & 8 S. 25 W. No. 1 R.AC. None 5.3 43,0 51.5 48.5
M-551 Floor do. do. None 1.4 83.0 15.6 8h. 4
Q-67% Rib & Roof  3rd crosscut outby 7 & 8 8. 25 W, No. 2 R.AC None 8.k 21.5  70.1 29.9
Q-1& Floor do. do. None 10.6 19. 69.7 30.3
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TABIE 2 (Continued) ~ RESULTS OF ANALYSES OF DUST SAMPLES COLIECTED DECEMBER 1951
ORIENT NO, 2 MINE, CHICAGO, WIIMINGTON AND FRANKLIN COAL COMPANY
WEST FRANKFORT, FRANKLIN COUNTY, ILLINOIS

Sample of Amount "~ As--Received Basis, Porcent
Can No. Dust From Tocation in Mine , of Coke Moist. Agh Comb, Incombd,

Section 0,0, - Explosion Area

B-4L8B1 Rib & Roof 25' inby 1k N. on 25 W. Track entry Small 5.3 29.1 65.6 34,1
J-9Th  Floor do. do o Small 2.5 70.0 27.5 72.5
G-599 Ribd & Roof 25! inby 14 N, on 25 W. No. 1 right A.C. Small 5.7 21.3 73.0 27.0
G-305 Floor do. da Small 8.k 21.5 70.1 29.9
v-801 Ribd & Roof 25' inby 14 N. on 25 W, No, 2 right A.C. Small 6.7 19,2 Th.1 25.9
1-993 Floor do. do. Small 16.4 2Q.7 62.9 37.1
B-708 Rid & Roof 25' inby 14 N. on 25 W, No6. 1 left A.C. Nome 51 L0.8 54 .1 45.9
F-589 Floor do. do. Ncne 5.6 33.4 61.0 39,0
G-123 Rib & Roof 25' inby 14 N, on 25°W. No. 2 left A.C. None Ted 42.8 50.1 k9.9
E-473 Floor do. do. None 6.4 25.4 68.2 31.8
Section P,P, - Outside Explosion Area
B-138 Rib & Roof Outby 1 N. on.25 W. No. 1 entry Nans 4.6 60.5 3%.9 65.1
T-841 Floor do. do. None 6.2 29,1 6h.7 35.3
C-959 Rid & Roof Outby 1L N, on 25 W. No. 2 entry None 2.8 77.9 19.3 80.7
H-4O9  Floor do. do. Nane k.2 64 L 31.L4 68.6
M-748 Rid & Roof Outby 1 N. on 25 W, No. 3 entry None 3.2 63.7 33.1 66.9
E-61 Floor do. do. None 6.1 18.8 75.1 2h .9
R-601 Rib & Roof Outby I N. on 25 W. No. 4 entry None 8.0 63.1 28.9 71.1
H-324 PFloor do. do. None 8.6 53.1 38.3 6.7
G-366 Rib & Roof Outby 1 N, on 25 W, No. 5 entry None 10.8 53.0 36. 63.8
U-785 Floor do. do. None 6.2 35.6 58.2 41.8
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TABLE 2 (Continued) - RESULTS GF ANALYSES OF DUST SAMPLES COLLECTED DECEMBER 1951
ORIENT NO. 2 MINE, CHICAGO, WIIMINGTON AND FRANKLIN COAL COMPANY
WEST FRANKFGRT, FRANKLIN COUNTY, ILLINOIS

Semple of Amount As--ReCoived Dasis, Percent
Can Noo Dust From lecation in Mine of Coke Moist. Ash Comb, Incomb,

Section Q. Q. ~ Explosion Areas

V-548 Rib & Roof 300! inby N.M.N. 25 W, No. 1 entry None 3e2 66.0 30.8 £9.2

E-96 Floor "~ do. do. None S5e1 35,3 59,6 LOJL

c-685 Rid & Roof 300' inby N.M.N. 25 W. No. 2 entry None Lo3 Lh,b 51,3 4L8.7

v-798 Floor d0o. do. None 4.2 45,1 T Lo.3

G-L98 Rid & Roof 200" inby N.M.N. 25 W. No. 3 entry None 18.3 38,0  b3.7 5643

E-59 Floor do. doe. None 908 34,9 553 Lh,7

v-522 Rid & Roof  300.' indby N.M.Fe. 25 W. No. 4 entry None e 32¢5 53.4 L6.6

J'8l7 FlOOI‘ . do- d°o None 6.5 5&.1 39OL\" 60;6

U-294 Rid & Roof  300' indy N.M.N. 25 Wa No. 5 entry None 2.8 66.3  30.9 6941

G-231 Floor do, d0. None 6.0 L3.1 50,9 49,1

Section R« Re ~ Outty Explosion Area

F-826 Rib & Roof  3rd crosscut outby 25 E. on OeM.Ne None 349 L8, 47.7 5243
track entry

R‘shh Floor d.O-\ 204 None 4,0 510& L4, 6 550)"

T-234 Rib & Roof 3rd crosscut outdy 25 E. on OuM,N. None 8.8 19.7  Tl.5 28.5
No. 1 Right

U"g? Floor do. doe None 1608 17 »9 65.3 3&.7

L-61% Rid & Roof 3rd crosscut outdy 25 E. on 0.M.K, None 8.5 26.1 6544 3L.6
Fo., 2 Right

F-34L Floor do. do. None Te3 15.9 76.8 23,2

M-516 Rid & Roof Entrance 23 W, on track entry O.M.N. None 3.0 The9 2241 77.9
Haulage Road

=611 Floor do. doe. None 2.9 T9e4  17.7 82.3
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WEST FRANKFORT, FRANKLIN COUNTY, ILLINOIS

ORIENT NO. 2 MINE, CHICAGO, WIIMINGTON AND FRANKLIN COAL COMPANY

TABLE 2 (Continued) - RESULTS OF ANALYSES OF TUST SAMPLES COLLECTED DECEMBER 1951

Sample of Amount As--Received Basis, Percent
Can No, Dust From Location in Mine of Coke Moist. Ash Comb, Incomb.
Section S. S. - Outby Explosion Area
F-395 Rib & Roof No. 1 Entry NM,N. 200" outby 23 West None b1 67.6 28.3 TL.T
J-T46 Floor do. do. None 5.6 2.3 32.1 67.9
W46k Rib & Roof No. 2 Entry N.M,N. 200' outby 23 West None 5ad 8.4 16,5 83.5
v -580 Floor do. do. None 7.9 k1,1 51.0 49,0
1L.-769 Rib & Roof No,. 3 Entry N.M.N, 200' outby 23 West None 4.8 54,9- 140.3 59.7
U-851 Floor do. do. None 16.4 188 648 35.2
c-198 Rib & Roof No. I Entry N.M.N, 200' outby 23 West None 6.0 25.7 €8.3 31.7
WeblhT Floor do. do. None 14 .8 22,7 62,5 37.5
M-2T71 Rib & Roof No. 5 Entry N.M.N. 200' outby 23 VWest None k.9 42,2 529 Lh7.1
B857 Floor do. do. None 13.9 2k, 9 61.2 38.8
Section T. T. - Explosion Area
G-835 Rib & Roof 15th Crosscut inby Rectifier on N.M.N. Small 4.6 56,2 39.2 60.8
Q-80 Floor do. do. Small k.6 k9.5 45,9 54,1
J -599 Rid & Roof 15th Crosscut inby Rectifler on No. 1 LAC Small 6.7 37.5 55.8 Ly 2
x-830 Floor do. do, Small 13.k 28.0 58.6 b1 .k
W~397 Rib & Roof 15th Crosscut inby Rectifier on No. 2 L.AC Small 7.1 25.0 67.9 32.1
L-156 Floor do. de. None 8.1 17.8 Th.1 25.9
Sectiod T. T. - Intake air course-
no_explosion area
J-5T1 Rib & Roof 6th Crosscut inby Rectifier N.M.N. No. 3 None L5 68.3 27.2 72.8
Left A.C. : ’ :
T-kb7 Floor do. do. None 5.5 26,5 68,0 32.0
T-768 Floor 6th Crosscut inby Rectifier N,M.N, No. b None 4.6 34,3 61,1 38.9
Left A.C.
J-22 do. do., None 5.8 b7,1 4701 52,9
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TARLE 2 (Contioued) - RESULTS OF ANALYSES OF DUST SAMPLES COLLECTED DECEMBER 1951
ORLENT NO. 2 MINE, CHICAGO, WILMINGTON AND FRANKLIN COAL COMPANY
WEST FRANKFORT, FRANKLIN COUNTY, ILLINOIS

Semplc of Amount  As-~-Recoived Besis, Porcont
Can No. Dust From Location in Mine of Coke Moist. Ash Comb. Incombd.

Section U. U, - Outby Explosion Area

P-785 Rib & Roof 125' outby 23 W. M. K. load haulage on fece None 2.7 8.7 12.6 8.4
U-145  Floor do. do. do. None 1.3 87.3 1.k 88.6
J-155 Floox 125' outby 23 W. M. N, Esst runeround track None 745 2.5 63.0 37.0
U~634 Rid & Roof do. do. do. None 2.8 8.8 16.4  83.6
0-256 Rib & Roof 125' outby 23 W. M. N. M. N. passing track None 11.2 32,0 56.8  43.2
M-207 Floor do. ao. do. None 19.3 20.5 60.2 39.8
L1192 Floor 125* outby 23 W M. N. No. 1 M. N. air course Fone 15.9 24,3 59.8 ko,2
L-950 Rib & Roof do. do. do. None 9.1 21.5 Q.4 30.6
G-595 Rid & Roof 125' outby 23 W. M. N. o, 2 M, N. air course None 11.6 21.5 66.9 33.1
Q277 Floor do. ao. do. Fone 14.8 22,0 63.2 36.8
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relatively geod condition, had been suspectod of being the
ignition source, While it is Jnown that electrical prac-
tices and maintenance of electrical cquipment in the mining
industry in gencral are not what they should be, it was
found that almost no safety factor against ignitions was
afforded by most of the eloctrical equipment in the oxplo-
sion area at the Orient No, 2 mine,

The wnderground electrical distribution system has a
nominal potential of 250 volts direct current., Bare trolley
wire and rails are used to supply electric power to loco-
motives and machines along the haulageways. Both positive
and negative fecders are run along stub entries to supply the
face equipment, In some casos connections are made Dby
individual male and female connectoxs, ohe part being per-
manently attached to the feeder and the other part attached
to the end of a trailing-cable conductor. In other cases
conventional, "nips" axe uscd. These 'nips" are usually
"home made® fxom No, 6 steel wire bent to form a hook and
are attached to the trailing cable.

It is common knowledge that electric axcs from trolleys,
eloctrical parts of open-type locomotives, o "nips" will
ignite explosive mixtures of methane and air; thorefore, the
operation of this equipment in other than pure intake air is
considered hazardous.

In the explosion area, open-type, combination trolley,
and ceble-reel locomotives ore used for gathering haulage
Flat-type roels having vortical shafts are used on all of
those locomotives. If this type of locomotive were to en-
counter explosive mixtures of methane and air, it would, when

operated, ignite the gas.

Cable-reel shuttle cars of the explosion-tested typo
wore used for carrying the coal from the face to loading
points, Maintenance and alteration of almost all of these
machines were such that they cannot be considered explosion-
proof. The practice of attaching a power take-off to the
shuttle-car contactor box for the purposc of operating rock
dusting machines, as found, presonts two hazerds; the possi-
bility of oponing & powar circuit under load, and, in most
cases, no pocking or glonds were used where the cable for the
Miller plug entered the box, leaving an opening in sup-
posedly "oxplosion-proof" compartronts".

It was general practice to use only part of the bolts or
cap screws to hold in place such parts as controller or con-
tactor covers, drill switch housings, resistor covers, and

19



other parts of permissible, explosion-proof type, or open-
type machine compartments. For exampls, the 10 RU mining
machine at the inby end of No. 2 stub off 3 south off 27
east, new main north had 18 adjacent cap screws missing from
the flat steel plate cover of the controller box at the rear
of the machine on the right side. An explosive mixture of
mothans and air ignited inside a box in this condition would
either spring the cover open at the flanges where the cap
scrows are missing or blow it completely off the box, In
either case,any explosive mixture of methane and air sur-
rounding such a box would be ignited.

All post drills were found to have a connector inserted
in the trailing cable about one foot from the drill, These
connactors are of the ordinary industrial male and female
type. This presents the dangor of arcs produced by (1) loose
contact at theso connectors or (2) opening a power circuit
under- load, Ono set of post drills had power supplied by
lines mado up of single conductor No. 14 ordinary house or
"code" wire, Two wires from each drill were run far enough
to Join and be splicod to one set of two similar wires com-
ing from the power source. Packing glands were found loose
or missing, morcoever, they would be ineffectivo if used with
these wires. This practice resulted in openings into com-
partments on permissible-type equipment,

On same permissible-type cutting machines, hoadlights
werc installod that were not supplied by thé manufacturer and
sone of thest wore opon-type headlighte., Same had little or
no insulation or mechanical protection for the headlight
cables,

In most cases the roar conveyor lights on the 11 BU
loadors had broken red lenses. The main lenses were so
loose that they could in some cascs be pushed up and down
about 1/i-inch to 3/8-inch. No seals or padlooks woere found
on any face equiprment.

Fuses worec found in the trailing-ceble taps, but the
ratings were too high. The machine trailing cables obsorved
were of the "flame-rosistant" type. Table No. 3 shows the
location and condition of the various piecos of mining equip-
ment in affected sections,
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TABLE NO. 3 - LOCATION AND CONDITION OF VARIOUS PIECES OF MINING EQUIPMENT IN AFFECTED SECTIONS
ORIENT NO. 2 MINE EXPLOSION, CHICAGO, WILMINGTON AND FRANKLIN COAL COMPANY, WEST FRANKFORT, FRANKLIN COUNTY, ILLINOIS

Perm Pexrm Operation at Time
location Equipment Type Cond. of £xplosion Remarks
3 South Section - 27 E Now Main North
1l studb 3 south Rubber~tire- No - Drilling center hole on 5 cap scrsws out of explosion-
27 cast north mounted drill- right rid and center hole tested resistor cover plate
ing machine - in crosscut on left rid
two drills
2 studb 3 south Rubber-tire~ Yes No Cutting right rid for 18 cep screws missing from cover
37 east north nounted universal- crosscut t 1 west stub Plate on control compartment -
type nining 7 cap screws out of cover plate
mechine on resistor - protective hose on
headlight cable dbroken at Pecking
gland.
Roam No. 8, 3 Txac tor-mounted Yes No Apout one-helf of cut Protective hose broken on conveyor
stub - 3 south loading machine loaded out light lead - no packing in gland
27 cast north for light lead from control box -

T studs out ef cover on caontrol
box - 5 studs out of cover on

resistor
Room 2 - 3 stub Two post- Yes o Both drills set up and 6 cop screws which secure body of
3 south 27 east mounted drills drilling right and left drill to switeh casing were miss-
north rid center holes ing from each drill - no packing

glend in drill on Ieft rid - plug-
type connectors used for treiling
cable; plugs on pigteils from
switch housing.



TABLE NO. 3 (Continued) - LOCATION AND CONDITION OF VARICUS PIECES OF MINING BQUIFMENT IN AFFECTED SECTIONS
ORLENT NO. 2 MINE EXPLOSION, CHICAGO, WILMINGTON AND FRANKLIN COAL COMPANY, WEST FRANKFORT, FRANKLIN COUNTY, ILLINOIS

Perm Perm. Operation at Time
Location Equiment Type Cond.» of Explosion Remarks
3 South Section - 27 E New Main North (Comtinued
Mouth of 2 stub Elevating con- Explosion- - Two shuttle cars et 18 cap screws missing on controller
3 gouth 27 east voyor = two tested elevating conveyor wait box cover Jeffroy car - 9 cap screws
north shuttle cars permissible ing to unload. Loaded missing from control compartment
motor and trip to cable-reel loc- cover om Joy car - start-stop
control box omotive at conveyor button destroyed and lost
on conveyor head
Mouth of 2 stub Cadble~-roel 1looo. No - locomotive apperently Tocomoitlve direotly in front of
3 south - 27 east eand loaded trip preparing to pull out conveyor dboom with loaded trip
north at conveyor loaded trip coupled - evidently force had
boom pushed trip into such a positlon
3 North Section - 27 West New Main North
Dentry - 3 Rubber~-tire~ Yos No Drilling top hole in Two cap screws missing from.
north 27 west nounted drill- left ribd control box cover - hose broken
new mein north ing machine at headlight glond - switch "on".
C entry - 3 Rubber-tire- Yes No Undercutting face 24 cap screws missing from cover
north 27 west mounted universal- plate on control box - 6 cap
new main north type mining machine sersvws missing from cover plate
on resistor
2 east -~ 3 Trac tor-mounted Yes - No loading shuttle 9 cap screws missing from control
wrth 27 west loading mechine loader explo- car compartment of loader - 12 ceap
ww maln north end shHuttle car sion testegd screvws missing fiom cover plate
of control campartment of shuttle
car
loutsr of € hoadsd shuttle Explosion el At loading podnt 12 studs from ocontrol panel cover
ntry car tested



TABIE NO. 3 (Continued) - LOCATION AND CONDITION OF VARIOUS PIECES OF MINING EQUIPMENT IN AFFECTED SECTIONS
ORIENT NO. 2 MINE EXPLOSION, CHICAGO, WILMINGTON AND FRANKLIN COAL COMPANY, WEST FRANKFORT, FRANKLIN COUNTY, ILLINOIS

Iocation

Perm

Equipment Type

Perm
Cogd .

Operation at Time
of Explosion

Remarks

Mouth of U4 north
27 west north

Mouth of 3 north
27 west north

Mouth of 2 east
3 north - 27
west north -

Room No. 4 - 3
east - 3 north
27 west north

Room Noa 5 - 3
east 3 north 27
west narth

3 east - 3 north
at No. T room
27 west north

Room 10 -~ 3 east
3 north - 27 west
north

Room 10 - 3 east
3 north - 27
west north

3 north - 60
feet indy 27
wvest north

27 west rorth

3 North Section - 27 West North

Trolley and cable- No
reel locomotive

Main belt drive No
unit

Cross-entry belt No

drive unit and re-
mote control switch
for main belt

Rubber-tire -mounted Yes
universal-type min-

ing machine

Drilling machine - Yes

two drills

Shuttle car No - Explo-
sion-tested
type

Shuttle car No - Explo-
sion-tested
type

Tractor-mounted Yes

loading machine

Qable-réel loco~ No

motive

Cable~reel loco- No

near mouath of 3 north motive

No

No

No

No

No

Connected to loaded trip
at 4 north belt head

Belt loading trip

Cross -entry belt load-
ing onto mein belt

Place undercut and
machine prepared to
move

Place drilled and drill
preparad to move

Car empty - traveling
toward loading machine.

Car loaded and located
under boom of loading
machine

Place almost cleaned up -
loaded shuttle car under
boom

23

T™wo cap screws missing from resistor
cover plate - one cap screw missing
from cover on control compartment -
tramming control “on" position

Hose on headlight lead broken at
packing gland - 3 cap screws missing
from resistor cover plate

Cover plates on control and resistor
compartments completely bolted

Thirteen cap screws missing from
cover plate on cantrol compartment

Four cap screws missing from cover
plate on control compartment

Apparently in oreration

Apparently in operation



TABIE NO. 3 (Continued) - LOCATION AND CONDITION OF VARIOUS PIECES OF MINING EQUIPMENT IN AFEECTED SECTIORS
ORIENT NO. 2 MINE EXPLOSION, CHICAGO, WIIMINGITON AND FRANKLIN COAL COMPANY, WEST FRANKFORT, FRANKLIN COUNTY, ILLINOIS

Perm Perm Operation at Time
location Equipment __Type Cond . of Explosion Remarks
7 South Section - 27 West North
1st "45" off Cable-reel loco- No Apparently in operation
27 west north motive
1l east - 7 south Shuttle car Explosion- No Under boom of load- No packing in headlight gland - 15 cap
27 west north tested type ing machine screws out of cover plate on control
compartment
Face of 1 east Tractor-mounted Yes No Ioading shutile car Six cap screws missing from cover
T south - 27 loading machine Plate of control compartment
west north
On T south entry Rubdber-tire-~ No - Tramming controller Apparently tramming drilling
at mouth of 3 east mounted 4drill half open machine
27 west north machine
9 south entry Rubber-tire- Yes No Moving in to mske Open-type headlight - 20 cap screws out
mounted universal- cut of cover plate on resistor compartment -
tyre mining machine 26 cap screws missing from caver plate
on control compartment
9 south entry Two post-mounted Tes No Set up and drilling Six cap screws which hold drill freme
drills right and left rib to switch box casing missing from each
bottom holes drill - plug-type connectors for cabdble
Standard No. 14 wire used for drill
cable
8 sauth at 2 Elevating con-
east 27 west veyor
north
At elevating Shuttle car Yes Fo Unloading into Sixteen cap screws missing from cover
conveyor elevating conveyor plate on control compartment
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Miscellaneous

All underground employees used permissible clectric cap lamps
for illumination, but ovidonce found during previous inspections and dur-
ing recovery operations indicated that the practice of carrying matches
and cigarettes underground was not uncormmon,

None of tho mine persomnel had been trained in recent years in
mine resoue, with the possible exception of samw individuals that might
bo menbers of State maintained teams, Specially trained and fully equipped
mine rescue teams are stationod at Benton, Herrin, Eldorado, DuQuain,
Benld, Springfield, and Belleville, Illinois, and these teams, as woll as
a team from tha New Kathloen mine, Union Collieries Compeny, DuQuoin,
Illinois, participated in recovery operations and worked tirelessly and
rolentlessly in the hope that some of the men in the remote sections of
the explosion area might be alive, In addition to the rescue teams, the
State had three completely eduipped mobile mine rescue units at the mine
a short time after the explosion occurred.

Fire-fighting equipment was provided in each section, comsisting
of bratticing materials, fire extinguishers, rock dust and water, Fire
extinguishers ond rock dust wore standard equipment at substations, and
extra large extinguishors, water tanks and hose wore provided on trucks
for general use.

Tvo travelable passageways wore available as escepeways fron
each working section to the surface, and one was ventilated with intake
air. At the time of the last Federal inspection the back-entry escapeways
wore obstructed with falls, and loose, unsupported rocf was noted at
humerous points, A check-in and check-out systen wag in effect and each
employoe carried an identification check on his person while in tho mine.

PREVIOUS EXPLOSIONS AT THIS OR NEARBY MINES
A gas ignition in this mine in 1926 ceused the loss of 5 lives

and another in 1947 caused the loss of 3 lives, Several other major ox~
plosions that occurred in this area in recent yoars were:

Date Mine Location Lives Lost
12/28/41  No. 47 Barco, Illinois 8
3/25/471 No. 5 Gentralia, Illinois 11
7/24 M7 Olg Berax West Frankfort, Illinois 27

O.
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ACTIVITIES OF BUREAU OF MINES PERSONNEL

The Vincennes office of the Bureau of Mines first lsarned of
the explosion about 8:25 p,m., December 21 » 1951, vhen Mr, Frank Kolisek,
coal-mine inspector at the Benton, Illinois office of the Bureau, tede-
phoned Mr. F, J. Smith, Mr, Kolisek had been notified about 8:00 p.m,
by Mr. F. Earle Snarr, general superintendent, that there was "some
trouple"” at Orient No. 2 mine » but that he did not know what it was,
Messrs. Snarr and Kolisek proceeded Immediately to the mine arriving there
about 8:15 p.m, However, they were still unable to ascertain what had
happened and it was not known definitely until several hours later that
an explosion had occurred. Kolisek called Smith at 8;25 p.m, and Smith
immediately notified Mr, W, H. Tomlinson, Chief, Vincemnes Branch,

Mr, Tomlinson called all of the Vincennes inspecters and enginheers who
were available at the time and requested them to remain on call until
further word was received from the mine, Kolisek advised Smith that he
would call back just as soon as he could find out what had happened, but
as nothing further was heard from him by 10:30 p.m. Tomlinson called him
but he still could not give any further information. It was not until
11:30 pim., December 21, that definite word was received that am explo-
sion had occurred end that 200 or more men were underground. Upon receipt
of this information Tomlinson called Mr. James Westfield, Chief of the
Accident Provention and Health Division, Bureau of Mines, Region VIIT ’
Pittsburgh, Pennsylvania, end Mr, W. J. Fene , Assistant Chief, Health and
Safety Division, Bureau of Mines, Washington, D. C. At the same time
Tomlinson ordered Vincennes inapeotoxs F. J. Smith, C. M, Dovidas, James
A, O'Connorx, R. W, Whittaker, end James Sheriden, to proceed imediately
to the scene of the disaster. These men, accompanied by Tomlinsan, left
Vincennes by automobile at 1:00 a.m, add arrived at the mine about 4:00 a.m,,

December 22, 1951,

Inspectors Frank Kolisek, W, R, Chick, J. R, Sumrmary, and C, L,
South, all from Benton, Illinois, were already parbicipating in the re-
covery work, Kolisek on the surface and the others underground. Upon
arrival of the party from Vincennes ; Tomlinson took charge of activities
of the Bureau of Mines representatives, and arranged the inspectors in
groups so that the Bureau would have men on each shift day and night,
Iater in the day, as it became apparent that additional help would be
nceded, Inspectoras Leon W. Kell » Vincennes, Indiana; Frank Perz, Terre
Haute, Indiena; Loren A, Belt and Clifton K. Dupree, Madisonville,
Kentucky; T. Alvin Scully and Roy E. Seiger, Belleville, Illinois; W, W.
Kessler and George W. Bammons, Staunton, Illinois, were ordered to the
8cene. Inspector Perz arrived about 4:00 p.r., the others arrived through-
out the night and early norning of the next day.

Mr. Westfield arrived at the mine about 8:00 p.n., December 22,
1951, and took irmediate charge of the Bureau of Mines activities in con-
nection with the recovery work, He went underground at 10:40 p.n, that
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night and remained inside until 11:25 a.n, tho next morning. Upon learn-
ing of the vast anount of electrical equipnent invelved in the explosion
area, Mr, Westfield ordored Engineers Robert S, James (mechanical),
Pittsburgh, Pennsylvania Station, Bureau of Mines, and F. J. Gallaghor
(eloctrical-mining), Mt. Hope, West Virginia Station, to assist with the
investigation. They arrived on the scene cbout 8:00 a.n., Monday,
Doceriber 2k, 1951,

Mr, J. J. Forbes, Director, Bureau of Mines, arrived on the
scono about 1:00 p.m., Sunday, Decomber 23. The Secretary of the Interior,
Mr, Oscar L, Chapman, together with Mr. M. J. Ankeny, Chief, Coal Mine
Inspoction Branch, Washington, D, C,, arrived about 3:25 p.m., December 23.
Mr, Forbes conducted Secretary Chapman on a tour of the surface of the
nino, and also accompanied him end Mr, John L, Lewis, President, United Mine
Workors of America, several company officials, and Burcau of Mines repre-
sentatives, on a short trip underground. Mr. Forbes also took charge of
the official investigation for the Bureau of Mines, which started at
8:00 a.n., Wednesdey, December 26, 1951. The official Bureau investigation
party consisted of Messrs, J. J. Forbes, M, J., Ankeny, Janes Westfield,
W, H, Tonlinson, F, J. Snith, W. R. Chick, and C, L., South, Twenty-two
Burcau of Mines representatives, including the Director, assisted with the
rescue and recovery work and the official investigation.

STORY OF EXPLOSION AND RECOVERY OPERATIONS

The night shift ontered the mine at the No. 4 shaft at about
6:00 p.m. and the man-trips left the shaft bottom about 6:25 p.m, Normally
from 20 to 25 minutes was required for the trips to reach their respective
sections, Allowing for several minutes for the men to walk from the point
vhore they left the man-trips to thoir respective places of duty end addi-
tional tine for them to got ready to work,it is believed that the shif't
worked but o short time when the disaster occurred, This supposition is
borne out by the following facts:

(2) In 3 and 4 north, 27 west north only one nine car of coal
had been loaded, the belt was empty, the loading machine was in e working
place, and a partly filled shuttlo car was under the loading machine boon.

(b) In 3 and 4 south, 27 east north west two loaded shuttle cars
were at the (mine car) loading point awaiting erpty cars.

(¢c) In 3 and 4 north, 27 north west a loaded shuttle car at the
loading point and a trip of empty mine cars were present but none had been
loaded.

The night mine manager was cn the surfece at the No. 4 shaft,
which is used for ventilation and for ingress end egress when the explo-
sion occurred. The first indication he had of unusual occurrenca
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underground was when the power went off, both in the mine and on the sur-
face, and snoke and dustwere emitted from the upcast shaft. The power
wae off approximately five minutes. When it cane back on the manager went
to the shaft bottom and changed doors there, putting the stairway com-
partment of the upsdet shaft on intake air. He then attenpted to contact
the diffexent sections of the nins by tolephone and was able to reach all
of the sections on the south side of the shaft, warning the rmen to return
to the surface irmediately. He was unable, however, to reach any of the
scctions on the north, except the 11 and 12 north, 23 west north west
soection. After attempting to notify the men underground the manager then
called all of the company officiaels in the irmiediate area, advieing that
sorpthing unusual had happened in the mine. After notifying the officieals
the manager then turned his attention toward assisting the men to escape
to the surface.

The workmen from the unaffected sections started for the sur-
face; 133 escaped uninjured and unaided - some by way of the cain hoisting
shaft several miles from the scene of the explosion, and some by way of
the No, Ik shaft. No record was available showing how rany came out of
either shaft., Some of those who escaped made theiY wayry through the intake
airwvays and those near the irmedjate No. 4 shaft botton escaped through
return airways and to the surface through the hoisting shaft, also on the
return.,

Threo men were rescued, two of vhom had to be carried from a
point on the new main north entries, approximately 600 feet inby 23 west
north west. One of these died in the hospital, Also, another nan was
rescued alive fron a point on the 0ld main north at the entrance to 26
east north., Six others made their woy unassisted from the 23 west north
west entries, and 10 escaped unassisted fron the 26 east north,

Ten ren in 1 north 25 west north attenpted to erect a barri-
cade; however, they erected only a single ply canvas across the entrance
to the No. 1 entry. Apparently nc further effort was mzde to shut off the
portion of the mine in which they took refuge and nine of the ten suc-
cumbed, the tenth remained alive end was rescued at 5:40 a.n,, December 2k,
1951, approximately 58 hours after the ignition.

A foreman and six men started to make a barricade in 25 west
north west, but when they noticed the air becoming better they changed
their minds and made their way to the surface through the intake air
course to the No, 4 shaft.

Federal Inspectors W, R. Chick, C. L. South, and J. R. Summary
fron Benton, Illinois, did not learn of the explosion until 10:15 p.m.
They irmediately procured their equipment and went to the mine, arriving
there about 11:10 p.m. As the hoisting shaft, being on the return, was
highly charged with carbon monoxide, Messrs. Chick, South, and Sunmary,
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togother with several State  inspectors, entored the mine through the
anway compartment of the No. U4 shaft at 11:45 p.n,, traveling through
intake air to the 25 weat north west.

Rescus and recovery work was conducted through the No. 4 shaft,
Soven Stato-maintained rescue crews, a like number of State mine rescue
station superintendents, and a team from a neardy nine participated in
the recovery work, Many workmen from this nino including some who were
underground at the time of the explosicn also assisted as did hundreds of
volunteer workers.

The hcisting compartnent was on return air and the air current
was contaninated by poisonous gas during the groater part of the recovery
work. Some of the rescue workers went underground by way of the stairway
compartment (in fresh air) while others went down on the cage. Those
using the cage had to travel in return air for a distance of approximately
600 feet from the shaft bottom to a point in 21 and 22 west north entries
before reaching intake air, As the air in the hoisting compartment con-
tained at times as much as 0.3 to 0,5 percent carbon nonoxide the resous
workers were forced to wear gas masks while traveling between the surface
and the double doore separating the intake and return air currents on
21 and 22 wost north,

The rescue craews proceeded in fresh air on the 21 west north
haulageway for a distance of about a mile from the shaft then north on
the new main north air course cntries for a distance of approximately 1,000
foot where evidence of foroe was observed. The first interruption of von-
tilation encountered was at 23 and 24 west north west where a regulator
was demnged but all stoppings from these cntries to the 25 and 26 wost
north west entries were in place., Fron this point on,the ventilation was
completely disrupted as all doors, stoppings, and overcasts inby had been
destroyed. The rescue worksrs advanced as quickly as possible by crect-
ing tenporary stoppings and carrying the frésh air with then to a point
about 1,200 feet on 27 west north wost off the new main north, At this
point heavy concentrations of carbon monaxide and five or nore porcont of
methane wore encountered necessitating retreat by the workers and obtain-
ing increased quantities of air by tightening of stoppings outby and the
changing of a regulator near the shaft bottom, After the wventilation was
increased the rescue party advanced and crews protocted by oxygen breath-
ing apparatus were sent on short trips to explore ahead of fresh air.

The work continued in this menner until all workings in the 27 west north
wost were exanined and bodies in this section recovered.

The workings in 27 west north west werc first explored as all
indications werec that the explosion was east of these workings and it was
thought that some workmen may be alive. After these workings were cX-
plored the rescuc party turned its attention to the workings to the east
of new pmain north. By erecting temporary stoppings the ¥escuers Wwero
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enabled to advance to the entrance of 3 south 27 eagst north west but were
again forced to ratreat because of air leakage behind them. Additional
air was received by erecting temporary stoppings across the entrances to
25 and 26 east north west thus throwing practically all of the air to the
27 east north west. An opening was left in one of the stoppings in 25
and 26 east north west to permit partial ventilation of these entries.

After recovery of the bodies in 3 and 4 south 27 east north
west the rescue crews advanced by restoring the ventilation to 7 and 8
south 27 west north. While the bodies were being removed from the latter
entries a company official, a Bureau of Mines representative, and a State
inspector traveled to the shaft bottom by way of 27 west north main north
entries. As these entries were on the return following the explosion
previous attempts to travel them were impossible.

Up to this point all bodies were removed without respiratory
protection. As it was inadvisiable to delay recovery operations in order
to restore ventilation in the 3 and 4 north 27 west north entriss, rescue
crews were used to remove the bodies from these workingse While the last
bodies were being carried from these entries, a crevw entered the 25 west
north entries used as a main haulageway and in which it was known that 12
men were working. All of the bodies had been accounted for except the 12
known to be in these entries and one other. The crew traversed the 25
west north entries almost to the new main north but found only two bodies,
then retreated to the first north where the missing ten men were found,
one of whom was still alive. The last body was found in the third entry at
the mouth of 3 north, 27 east, north west by the investigating party at
1:30 p.m., December 26, 1951.

PROPERTY DAMAGE

The explosion caused no damage on the surface. The ventilation
system in the explosion area was completely destroyed in that practically
all stoppings and doors, including one main overcast, were demolished.

Other property damage consisted of the blowing down of power
wires, power feeder cables, trolley wires, and high pressure air lines
throughout the entire explosion area. Many timbers were dislodged caus-
ing a number of caves, but they were not extensive. Some damage occurred
to the face equipment but this was not considered extensive. There was
considerable damage, however, to haulage equipment in that cars were
damaged and locomotives in many instances were blown off the track and
parts, such es reels and covers, were blown off by the explosion.
Considerable damage was done to the motor-gencrator set at the Jjunction
of the new main north and the 25 west north west, and a rectifier set
Jjust outby the 1 and 2 north off the 27 west north was also badly damaged.
Tt is estimated that it will take about a month to clean up and repair the
equipment before operation can be resumed.
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INVESTIGATION OF CAUSE OF EXPLOSION

The investigation of the disaster was started about 8:30 a.n.,
Decenber 26, 1951, by representatives of the U, S, Bureau of Mines, United
Mine Workers of America, Illinois Departront of Mines and Minerals, a
ropresentative of the Governor of the State of Illinoie, and officials of
the Chicago, Wilnington and Franklin Coal Company. The investigation was
continued on December 27, The nanmes of the persons in the investigating
porty on December 26 and 27, 1951, are as follows:

U. S. Burcau of Mines

Jd. J. Forbes
M., J. Ankeny
Jares Wostfield

W. H. Tonlinson

Jares A, O0fConnor
R, W, Whittaker
¥W. R. Chick

C. L. South
Frank Kolisek

F. J. Snith

J. R, Sumary

R. S, Jares

F. J. Gallagher

Director

Chief, Coal Mine Inspection Branch

Chief, Accident Prevention and Health Division
Region VIII

Chief, Accident Prevention and Health Division
Vincennes Branch, Rogion VIII

Mining Engincer

Mining Engimser

Coal-Mine Inspector

Coal-Mine Inspector

Coal-Mine Inapector

Coal-Mine Inspector

Coal-Mine Inspector

Mechanical Enginecer

Elsctrical Enginoey

Unitod Mine Workers of Arwrica

John L, Iewis
Hugh White
Sherman Whitlow

President
President District 12
President Local No, 1265

Illinois Department of Mines and Minerals

Walter Fadie
William Johmson
Murrell Reak
Jom J. Kotzman
Jares Wilson
Jaxes Sneddon
Albert H, Morris
John L. Ronine
Arthur Roidlinger
Roscoe Moore
Ednond Grezlak
Edward Mallaburn

Director

Assistant Director

Inspector-At-large (Benton, Illinois)
Inspector-At-Iarge (Staunton, Illinois)
Inspector

Inspector

Inspector

Inspector

Inspector

Inspector

Insyector

Inspoctor
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Representative of the Governor, State of Illinois

Harold Walker Professor, Head of School of Mining
Engineering, University of Illinois

Chicago, Wilmington and Frenklin Coal Comvany

H. A. Treadwell Vice President

F. Earle Sparr Goneral Superintendent
John R. Foster Superintendent

Thomas Garwood Chief Engineer

Charles Pullen Underground Superintendent
Charles Walker Safety Engineer

Arlie Cook Day Shift Mine ManageY
Wilford McDeniels Night Shift Mine Manager
George Chrisman

Lloyd Saylor Chief Electrician

on December 28, Messrs. H, A. Treadwell, Charles Walker, Lloyd
Saylor, M. J. Ankeny, James Westfield, Sherman Whitlow, Willjam Jomnson,
end Jemes Sneddon made a trip underground to obtain additienal informa-
tion in comnection with the investigation of the explosion, and wexe
accompanied by Mr., Cuxtis Johnson, official investigator of the Labor and
Management Committee of the United States Senate, and Mr. Charles Ferguson,
assistant safety director of the United Mine Workers of America.

Representatives of the U, S. Bureau of Mines, Illinois Depart-
ment of Mines and Minerals, and the company collected air and dust samples
in the section of the mins affected by the explosion on December 27, 28,
and 29, 1951.

No final report as to the cause and origin of the explosion had
been released by any of the investigating groups at the time this report
was completed.

MINE CONDITIONS IMMEDIATELY PRIOR TO THE DISASTER

The mine was operating normally, and no unusual conditions in-
sofax as could be ascertained had been reported prior to the time of the
explosion, No interruption had occurred to the ventilation system. The
recording chart showing the water gage at the fan for December 21 is shown
in Figure 1., The weather was clear and fair, and no sudden change in
barometric pressure or unusual temperature change had occurred.

A recording barometer was kept at the main office of the company
and the barograph is shown as Figure 2.
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The normael barometric pressure in this area is gpproximately
29.5 inches of meroury. The roadings of the baromster tekon on Friday,
December 21, the day of the explosion, for 2:00 e.nm. to 10:00 p.m,,

are as follows:

2:00 8,
h:OO 8ol e
6:00 aa,
8:00 a.am.

29.25 inches
29 .40 inches
29.50 inches
29.60 inches
29.65 inches
29.6
29
9
29

e e

5 inches
65 inches
T0 inches

According to the barograph the barometrioc
steadily from a low of 29,10 at 1:30 a.m., Docember 20 to & high of 29.82
at 10:00 p.m, on Docember 21, indicating that atmospheric pressure was
not a factor in the cause of the explosion.

DETAILS OF EVIDENCE

of mercury
of meroury
of morcury
of mercury
of mercury
of mercury
of mercury
of mercury
of mercury
of mercury
of merocury

pressure increcased

The mep, Appendix B, shows the portion of the mine affected by
the explosion, location of the Mo, 4 shaft, and the course of the venti-

lating current previous to the explosion.

This map also shows the pro-

bable origin of the explosion, the approximate area traversed by the flame,

and the approximate area affected by violence,

In addition, this map

shows the location of the bodies of the victims of the disastey, the
number and the locations of the arcas from which men escaped after the
explosion, and the location where dust semples were taken,

The sketches of the active working sections in the explosion

area appear as Appendix C, D, K, F, G, and H,

These sketches give the

details as to the location of the bodies, location of mining equipment,
the direction of major forces, and the ovidence of fleme such as coke and

soot.
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Flame

The area traversed by the flame of the explosion was determined
by a careful examination within the explosion area. In this examination
evidence of flame was indicated by burns of the victims of the disaster,
burned clothing, deposits of coke particles on mine surfaces and timbers,
soot stringers, bits of burned paper, charred and burned sight strings,
and cherred and burned splinters on timbers left standing throughout the
explosion area, Evidence of extreme heat was shbwn in some areas by the
melting and actual burning of the insulation on power cables.

The first indication of flame encountered during the recovery
operation and investigation was some charred paper and charred splinters
on timbers at a point on the new main north approximately 240 feet outby
the 25 west north west. ‘There were indications of flame from this point
to the face of the new main north, and the flame extendsd the entire
length of the five entries of the 27 west north west. There was indica-
tion of flame the entire length of the 27 east north west entries and
the flame extended on the 27 west north to a point approximately 680 feet
outby the 1 and 2 north off 27 west north. The extent of flame in the
explosion area is shown on the map, Appendix B.

The flame extended into all of the active and abandoned work-
ings driven off the 27 west north west, 27 east north west, and 27 west
north. The coked areas indicating flame in the working sectlons driven
off the above-mentioned entries are shown in Appendix C, D, E, F, G, and
H. The presence of flame was indicated in the 5 and Ik north working
entries off 27 west north west. Dust samples teken in this area showed
deposits of coke. (See Section AA, Appendix B) There were coke stringers
in all four entries extending to within 25 to 7O feet of the faces.

There were very few signs of burning and fleme in the 3 and 4
gouth off the 27 west north west. There was very little sign of burning
and coking in 1 and 2 south and the 1 and 2 north off the 27 west north
wests The flame extended into the 3 and 4 north and the 5 and 6 south,
Indication of flame in this area was coke &nd soot on the roof, and the
coke and soot extended to within 20 to LO feet from the faces. These
two sections were not working on the night of the explosiom.

The 3 and 4 south off the 27 east north west was an active sec-
tion and was being worked the night of the explosion. The flame extended
into the 3 and 4 south entries to the caved area as shown in Appendix C.
The flame extended in the No. 1 stud off the 3 south a distance of approxi-
mately 50 feet, in the No. 2 stub a distance of 250 feet, which was within
100 feet of the face, and in the No, 3 stub 300 feet, which is about 25
feet outby the face.
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The flame extended into the face of Nos., 1, 2, 3, and 4 rooms
off the No. 3 stub and into rooms Nos. 5, 6, and T about one-half the
depth of the room, It was noted, however, thet the flame extended a
greater depth on the right rib into theme roonms than it did on the left
rib. The flanme did not extend into rooms Nos, 8 and 9. The extent of
flame in this section was determined by the presence of coke stringers
deposited on the roof.

There wore signs of extensive heat along the No. 3 stub and
particularly on the outby section in that the insulation on the power
cable was charred.

Analyses of dust samples takon in the Nos. 2 and 3 stubs
showed particles of coke while samples taken in No, 1 stub showsd no
signs of coke. Location of souples are shown on Section BB in Arpendix B.
All of the bodies found in the 3 and 4 south showed signs of burns. The
bodiee found along No. 3 studb showed signs of extreme burns. The five
bodiee found in No., 1 stub showed signs of burns but apparently were
burnod by the hot gases given off from the explosion,

The flame extended into the 1 and 2 north, 5 and 6 north, 7 and
8 north, 3 end 4 south, 5 and 6 south, and ‘the main north entries, all of
which are driven off the 27 west north, All of these sectlons were
abandoned or idle the night of the explosion. Bags of rock dust stored
in the 1 and 2 north showed signs of dburning in that the top layer of
rock-dust bags were partly consumed. There was evidence of extensive
burning in the $ and 6 north and the 7 and 8 north, in that there were
doposits of coke on the roof and scot stringers which extended to within
6 to 12 fect of the faces of these entries, There was little evidefco
of flarme entering the 3 and 4 south off the 27 west north., The 27 end
28 west north air courses inby the main north showed considerable signs
of burning in that coke deposits and soot were found and extended almost
to the feces. At the time the map showing the cxplosion area was con-
ploted the main north entries could not be explored, therefore, the extent
of forces and extent of flame into this area is not shown on the maps
submitted with this report. Subsequent to the close of the official in-
vostigation the main north entries have been explored and it was found
that the flame traveled into these ontriee to within 200 feet of the foaces.
This vas determined by the pieces of burned rock-dust bags.

The 7 and 8 south entries off the 27 west north was an active
soction and was working the night of the explosion. The flame of tho ex-
plosion extendod throughout the 7 and 8 south and there were signs of
consiferable heat in this area, as coke was deposited on the roof end tar
on the power cablcs had melted and run. The tax fron the cables was not
burned, and the deposit of coke did not extend to the face of these
entrios but was within 10 to 20 feet outby the face. There were goot
stringers fron the roof almost through the entire 7 and 8 working gection.
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Very little flame entered the 3 and 4 north off the 27 wost
north. The bodies of the men found in this working section showed very
little signs of burning. The analyses of ‘the dust sanples taken across
the 1, 2, and 3 stubs off of the 3 and 4 notth did not show the pre-
gence of coke, The location of these samples are shown as Section DD
on the map, Appendix B.

Forces

The 27 and 28 east north west and 27 and 28 west north are a
continuous set of east-west entries connecting the new and old main north
entries. These entries are shown in Appendix D, In future reference to
these entries they will be called the cross entries. In these entries
there was & conflict in direction of major forces at some points; there-
fore, it is extremely difficult to follow tho sequence of this explosion.
Surmarizing the evidence of the forces the major force seens to have
traveled gonerally both east and west from the vicinity of the 3 and 4 and
5 and 6 south to the east and the woet extremities of the crose entries
and southward in the old main north and new main north.

A door end a stopping separated. the working sections on the
east and wegt portions of the crass entriss, Parts of the door were blown
east and other parts in the opposite direction. The stopping was blown
east apparently by the first wave of the explosion, The conflicting
forces extended fran this door and stopping eastward to the main north.
Mine cars were moved in both directions with violence mear main north and
7 and 8 south., It is not known exactly where the cars wore before the
explosion; however, they may have come out of the main north entries.
The car in the haulnge 45 from main north and the door were moved south-
ward. The cars in the cross entries were moved westward. The sand car
attached to the locamotive was moved fron the west, and practically all
forces from that point appeercd to have moyed eastward to 3 and 4 north
and beyond. The forces were violently eastward at the mouth of 3 and i3
north, The outby end of the conveyor was moved eastward. The whole trip
at the conveyor loading point was moved sevoral car lengths eastward, and
the locomotive was derailed. Six empty cars on the west end of the trip
wore jerred into a 35-foot length of the entry. However, the two cars
shown in 27 west air course west of 3 and 4 north care from the vicinity
of 3 and 4 north. Farther eastward where the entries angle to old main
north a rectifier house was demolished and the roctifier set noved 20 feet
westward, The evidence near the door separating the east and west portions
of the cross entries indicated without question that the last forces in
that area were moving westward. Hengers installed in No. 28 entry sup-
porting a ressenger wire for a cable were brightly polished on their east
sides, and dust and soot stringers had collected on all their west sides.
This was a McKinley-driven entry, and the corrugations nade by the cutting
bits offered sinmilar evidence. The east side of each little ridge was
polished, and dust and scot stringers had collected on the west side.
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The general direction of the forces was toward the new main
north from the 3 and 4 and 5 and 6 south, thence southward in the new
main north and wes{ward in the cross entries,

The overcast at the junction of new main north and 27 west
north vwest was completely demolished, and the rubble was blown mostly
westwvard, The force wave moved from there westward and into the 3 and 4
north and 3 and 4 south panels. It rebounded from the 3 and 4 north
pranel, blowing out the stoppings in the cross entries at the mouth of
the panel toward the south, end it also threw an empty trip at that point
violently against the south rib.

In penel 3 and 4 south, 27 east north west, see Appendix C,
forces were violent inby from the mouth of the pansl entries. 'The panel
entries are désignated A, B, C, and D, from west to east in this case.
The force cerried a stretcher in a closod tubular metal case, a fire
extinguisher, and extra brattice boerds from a fire station in C entry
near the main cross entries southward to the L45-degree hanlageway, and
thonce eastward toward D entry. One cap, or 1lid, of the stretcher con-
tainer was carried to the location of the wrecked 2-car trip in D entry
over 300 feet from its starting place.

The force epparently struck the 8-car empty trip on its north
side as the trip was moving toward D entry through the door in the 45-
degree (track) haulagewey. Four caxs of the trip were uncoupled and
scattored about; the other four remained coupled as they were blown into
the trackless B entry, and they dregged the locomotive with them, aided
perhaps by the momentum of the trip at the moment when the forco struck 3
until the locamotive wes derailed. Dust and small pieces of debris were
piled agninst the north end of the locomotive after it stopped.

Severel items of cevidence indicate that the single door in the
45 between B and C entries was open. The empity trip was apparently
stretched across both B and C entries when it was struck broadside by
violent forces from the north. The eight cars at the loader head in C
entry were fully loaded, end the fact that both shuttle cars were waiting
londed at the loader head indicated that the loaded trip was waiting for
sometime for the empty trip to clear., The locomotive of the loaded trip
would have been close to the track switch at the 45 whon the last cor was
being loaded. A shield plate, or 1id, from the top of tho losded-trip
locomotive was found about half-way between the 45 and tho loader head,
indiceting that the locomotivo was outby toward the 45 when tho shicld was
blown off, since all forces appear to havo traveled genorzlly southward.

The bumper ot the northwest cornmer of the loedod-trip locomo-
tive exhibited a dent, and tho motormen's scat at tho same corner wes torn
off with sufficiont force to shear off the bolts which held it to the
frame. The inby side of the inby ompty car in C entry wos bent inward and

37



it is assured that this car struck the loaded-trip loconotive, The C
entry is down grade toward the caved area, and the loaded trip ran down
grade for a short distance., Further evidence that the door was open was
the position of the docr and its frare. The door was thrown only a few
foet eastward fronm its position and was not broken but the header of the
frame, which was relatively heavier and had less area to offer resistance
wes thrown nearly as far es the wrecked cars in the C entry.

The start-stop push-button switch box of the loader head and
the positive power nip, each with a piece of cable attached, and the
locomotive gong were torn off and blown inby to the next crosscut., The
headlight lens on the north end of the loconotive was broken and the
headlight was filled with coel dust end small pieces of coal.

The loconotive and two cars in D entry were thrown conpletely
off the track southward from the curve into the reverse 45, One shield
section from the top of the locomotive, the gong, recl nip, and one set
of spooling rollers were blown into the car next to the locomotive, and
dust, coal, small pleces of wood were piled two feet high against the
north side of the motor after it stopped.

In B entry the concussion shattered the board stoppings and
piled the debris against one shuttle cer. In A entry the saloon doors
were blown southward, but the frame was left standing. The shuttle cars
appeared undisturbed; even the coal on top of the loads was not blown
off., Partly-filled oil drums were blown from the mouth of No, 1 stub
gouthward in A entry and were badly battered; one traveled as far as the
45-degree crosscut inby No. 3 stub. The board stoppings and the saloon
doors from the loader head inby between B ond C entries were damaged bub
not campletely destroyed, the force being eastward from B toward C entry.
The board stoppings between Nos. 1 and 2 stub entries were daraged to
differcnt degrees, as shown in the sketch, the force first being fron
No. 1 into Nc. 2 and then back to No, 1.

In the face regions of the stub entrics and rooms off No. 3 stub,
no signe of violence were observed. All of the ren in the stub nmoved away
fron the irmediate foce areas, and they were found in the Nos, 1 and 3
gtubs. One men had apparently mioved from No. 2 stub into No. 1 stub,
leaving his flane safety lemp and cap in No. 2 stub, and most of the men
in the scuth panel ontries were found close to their working stations.

In penel 3 and 4 north, 28 west north weet (Appendix E) forces
within the panel wore not violent. Forcc in the 4 north D entry appcared
to have been irby fran the mouth of the panel toward the face of the
entry. In the rest of the panel the forces noved oastward and southward
toward the pain cross entrics. The force did not oxtend to the fece re-
gions. Locse objects on nachines and rock dust on ribs and roof apprearcd
wndisturbed, At the mouth of the pancl cvidence of force was riorc pro-
nounced toward the south,
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In panel 3 and 4 south, 27 west north west (Appendix F) forces
ooved in a southorly direction intoc the panel entries and thence eastward
through crosscuts in tho pgnel entries (or northcastward in the case of
the 45). Part of the equipnent fron the fire station in the nouth of
one of the intake entries was blown nearly 150 feot southward. Thoe cars
were blown violently off the track southward and eastward in the L5,

In panel 7 and 8 south, 27 west north (Appendix G) violonce
was great. The south entries in this panol are designated A, B, C, and
D from east to west, Indications of forcos moving southward into the
panel wore noted in D entry, but in the other three entries all ma jor
forces traveled to the north and westward through the crosscuts, The
trip at the loading point in C entry lacked only & half car of being
fully loaded, and an empty trip was moving into B entry. Both trips were
blown partially off the track with conesiderable violence, the forces
driving the cars northward and westward. One man was blown forcibly west-
ward under the loaded trip at the loading-point crosscut. The air conm-
pressor for shuttle-car tires was blown northward against the empty trip,
All doors and storpings were demolished by the forces traveling westward
through the crosscuts, except in the 45-degree haulageway, where the
northward moving forces were deflected eastward. Signs of violence werc
absent in the face regions of the panel entries and the east stub entries.
Few, if any, of the men had moved any appreciable distance from the loca-
tions where they were working when the explosion occurred.

In panel 3 and 4 north, 28 west north (Appendix H) direction
of major forces was north in all four pancl entries, The cable reel of a
locomotive was blown 100 feet northward, and stoppings and the stub-entry
belt which were placed east-west, or broadside to the direction of force,
were blown northward. Forces through the crosscuts in the panel entries
removed or damaged all stoppings from west tc east, The forces veered
castward into the No. 1 stub entry and blew out sore of the stoppings in
a northerly direction. No violence was observed in the face regions.
All ren had cowe out of the face arez bringing thoir dinner buckets and
worc found huddled in a small area in the panel entries at the mouth of
the stub, where they had died.

Methane as a Factor in the Exnlosion

This mine is classed as gassy by the Illinois Department of Mines
and Mincrals and explosive gas was recorded in air samples in all of the
16 Federal inspections made of this mine.

The nine was producing 1,570,770 cubic feet of methane in 24
hours at the time of tho last Federal inspection which was in July 1951.
It is a known fact that abandoned penels an? eections of panels termed
"old ends" contain methane, This fact has been stated in all of the Federal
inspection reports.
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The following statement is taken from tho first reinspection
of the Orient No. 2 nine made March 18-25, 1943: "One of the groatest
potential gas-ignition hazards in this mine exist at points known
locally as 'old ends,! Briefly, the formation of an 'old end! is as
follows: The inby third of a panel including the rooms on each side is
worked out, and the pillars extractéd. Tho area then caves, and gas is
roloased. An ontry crosscut near the caved area is then opened, and
the ventilating current is allowed to flow past the odge of the gas ac-
cumlation, with the idoca of diluting it and eventually carrying it
away, This air current is then used to ventilate the outby side of the
panel in which men and nonpormissible electrical egquipment are working.
Theoretically, these bodies cf gab are supposed to remain stationary and
dilute gradually from the fringes, but in practice the gas body has been
observed to move back and forth when a locomotive was moving in the panel
or whon a door has boen loft opon. Whon it is realized that all haulage
roods are on roturn air, tho latent hazards in this systen of nining
becorw nore apparent,'

The last inspoction report cited tho following violation of
tho Fedoral Mine Safcty Code: "Methane was detectod in nunercus abandoned
ontrios (termod old ends) by meens of a pormissible flame safely lanp.
The ventilation was short-circuited at No. 1 roon in theso abandoned on-
trios generally. Trolley loconotives wore being oporated 150 to 300 feet
outby the old ends.’ This violation was cited in five of the previous
inspoction reports and, during the investigation of the explosion, samples
were taken in a number of the old ends in the area of the nine effected
by the explosion, thc analyses of which are shown in Table 1, The mothanc
content at the point of sampling in these old ends containéd methanc
varying from 1.52 porxcent tc 8.0 percont.

A1l of the working sections affected by the explosion were
vontilated by air that had passed by the entrances to abandoned workings
(0ld ends).

In checking the nine exoniner's Yecords it was found that
three of the abandcnod scctions and cld ends vore "working" or caving
just provious to tho explosion. The nine exoniner's book showed that:
"Tho 1 and 2 cast and 5 and 6 south 27 west north is on the nove and
falling, Clear as far as I could gt," It was also reported that tho
abondoned places in the 3 and % south off tho 27 west north west were
"working” and caving.

Gas was roported in No, 3 and 4 air courses (old cnds) of the
3 and 4 north off the 27 west north on December 18, 19, 20, and 21,

Sarrples teken in cold onds in the explosion area showed nethano
as follows:
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Bottle No, Location Mothane

c-5480 Mouth of No. 1 east, 3 south, 27 west north 4.80 percent

A-2376 At 3rd crosscut in the 2 south off 27 west 3.56 percent
north wost

A-2754 In 2 north at 4th crosscut, 27 east north 1,52 percent
west

A-2795 At Wth crosscut in 3 south off 27th west 2.68 percent
north wost

C-5518 Inby mouth of 4 east 3 north, 28 west north 2.9 percent

C-5533 Inby lst crosscut No, 1 air course 2nd north 4.9 percent

28 west north

A-2175 Iip of cave, old end D entry, 3 and 4 south, 8.0 percent
27 east north west

B-9833 Lip of cave, old end D entry, 3 and 4 south, 8.0 percent
27 east north west

Inasmmuch as those samples were taken at the outer edges of
falls in the abandoned areas, tho concéntrations of methane within the
abandoned areas undoubtedly were rmuch higher.

The nine exaniner for the morning shift of December 20 reported:
"The 3 and 4 east 3 south 27 east new main north is working ami falling
this merning. Gas in rooms 1, 2, and 3." In accordance with the engl-
neer's markings this location would be rooms 1, 2, and 3 off No. 6 stub
off the 3 and 4 south, 27 cast north wost, The same nine examiner mde
the following report on December 21: "The head end and 3 and 4 south
27 east nevw main north is unsettled and falling. Clear.as far as I could

@t."

During the day shift on December 20 and 21 a gas watchman was
agsigned to watoh the abandoned workings inby the No. 3 stub at the 3
and 4 south. Tho mine exaniner for tho night shift on December 21 did
not report any gas in the 3 and 4 south panel but stated when quostioned
aftor the explosion, that the workings inby the No, 3 stub were unsettled
and falling,

During the recovery operations it was found that the abandoned
workings had caved to the Junction of No. 4 stub and the 3 and L4 south
entries and that oxplosive gos was presont just inby the location of the
bodics of two timberren in the 3 south air courso. Explosive gas was
also found at the falls in 4 south entry and air coursec,
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During tho rccovory of the 3 and 4 south of the 27 ecast north
wost a certified man and an assistant were left in the area and instructed
to warn the person in charge of recovory operations if the gas started to
cono out of the abandoned workings.

Accurmlations of explosive gos were also found in L south entry
on Deccmber 26, 27, and 28, during the time of tho investigation. The
analyses of en air sample taken at the edge of caved areca (old ond) in
3 and 4 south at 10:18 a,n., Decerber 27, contained 8.0 percent methano,
a highly explosive nixture.

Fron evidence after the explosion it was found that the main
vontilating door in the 3 and 4 south at 27 oast north west was open,
Fron the lccation of the trip of empty cars and the locaticn of the door
it was apparent that the door was oren at the time of the explosion to
pernit the shifting of erpty and loaded trips, The opening of this door
would relieve the ventilating pressure on the abandoned area of the 3
and U south entries and would have a tendency to let the gas fron the
old ends come out onto the active workings. Fron the reports of the fire
boss the old ends in the 3 and % south were working and caving and, fran
the positions of the caves in the 3 and 4 south, a cave occurrcd sone-
time after the night fire boss made his inspection of this place about
5:00 p.m. on Docembexr 21, A large cave occurring in this area would force
gases out into the live workinge of the 3 and 4 south.

During the recovery operations a package of cignrettes was
found noar the bodics of the two timbermen in the 3 and 4 south off 27
east north wost, end bits of cigareties were near the location of these
two bodics. These cigorcttes were broken but thore was no sign that they
had beon burned. Papor covering on the packnge of cigarettes did show
signs of burning as did other paper found in this aree, such as parte of
yvock-dust bags, The bcdies of these two mon woero found near the cave
(0ld end). A thorough scarch was made during the recovery operations and
also during the investigoetion and no matches or cigarctte lighters were
found at this location,

Evidonce obtained during the recovery oporations and during
the investigation indicated that the two post-niounted eloctric drills in
tho No. 2 room, No. 3 stub, 3 and 4 south off tho 27 east north west wero
in oporaticn., The bedios of the two nen operating those drills werc
found mear the mouth of the No. 2 room, 18 feot and 26 feot fram tho
drills. The 5 B.U. Joy loador in the No. 3 room, No. 3 stub was not
oporating., This is a stand-by loading machine and it wes parked across
the entrance to the room with the cablo cciled up on tho loading heed.
Tho 11 B.U. Joy loading machine in No, 8 room, No. 3 stub was apparcntly
not in operation. Tho loading head and boom wero loaded with coal and
the shuttle cars were at tho car-loading station at tho 3 and U south
entries.
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The cutting machine near the face of the No. 2 stub was gp-
parently in operation as wore the Dooley drills in the face of the No. 1
stub. The nining machine and the Dooley drills were not in tho area which
showed flame, as therec was no coke or sign of burning at the face of No, 1
stub and at the face of the No, 2 stub.

The two shuttle cars were found loaded at tho elevating conveyor
at the car-locading station at 3 and 4 south. The shuttlo cars were com-
pletely loaded and wore bumpered together. Theore was no empty car undor
tho elevating conveyor, seo Appendix C.

The two post-nounted electric drills in the Nc, 2 roonm wore of
tho permissibvle type but woro in nonporuissible condition and wero cap-
able of igniting an exyplosive nixture of methano and air, The two shuttlo
cars wore of oxplosion-tested construction but upon exanination were found
to be capable of igniting en explosive nixture of mothane and air. Tho
conveyor elevatcr was also capable of igniting an explesive nixturc of
rmethane and air.

The condition of the eloctrical eguipment in the 3 and 4 south
entries off the 27 east north west is described in detall in this report
under the heading "Electrical Equipment",

Factors that Prevented the Spread of tho Explosion

The forces of tho explosion and flame extended through the four
working sections and propagated along the hawlage entries of the 27 west
north weet, 27 cast ncrth west, 27 west north, and along the old and nevw
nain north entries,

Fron evidence found aftexr the explosion, flame was prapagated
by clouds of coal qust raised from accumlations of coal dust on the floor
of tho entries and possibly by tho emission of accurmulated gas fron
numorous "old ends" in the explosicn arca. There was evidence that these
entries had boen rock-dusted but the inccmbustible content was not suf-
ficient to rendexr the accummlation of coal dust non-explosive., Samplos
takon on those entries, as shown by Soctions EE and FF, (see Appendix B)
avoraged 36.8 porcent and 33.0 percent incombustible respectively.

Inasmuch as theose samples wore taken in the explosion area they
are not truly representative of the incombustiblo content of the dust prior
to the explosion; however, they indicato that sufficient inert matter was
not present to prevont propagation of an explosion, ILarge accunulations
of fine coal dust remained along the flcor of these entrics after the
explosion.

Dust somples were taken at Sections TT, GG, and SS (sce Appendix
B) on the new rmin north outby the area affocted by the flame and near the
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edge of the extent of force in the explosion arca, and tho analyses of
these sanples are shown in Teble No, 2. The avorage incombustible con-
tont of dust sarmples at Section TT is 45.51, at Section GG 1B 50.41,
and at Section SS is 52,21 percent.

Dust samples wore taken on the old pain north entry outby the
area covered by the flare and at the edge of the forces of the explosion
at Sections IL, RR, and UU. The average percentage of inccmbustible con-
tent of these samples was 40.56, 48,61, and 52,03, respectively.

Unquestionably the relatively high inert content of the dust
along the noew rain worth and the main north limited the spread of the
explosion outby the 25 cast north west and the 25 west north. The ana-
lyses of dust samples taken across the 25 west north west et Section QQ
average 53.40 percent incombustible.

Dust sanploe taken in Sections 00, NN, and MM on the entries cf
the 25 east north west and 25 west north averaged: 39.34%, 56,72, and
66.6k percent incorbustible, respectively.

Dust samples wero collected at Section PP, on the 23 west north
west and the incorbustible content averaged 57.99 percent. The incoti-
bustible contents of the dust in these locations, although less than the
59 percent required to render the coal dust of the Illineis No. 6 coal
bed incapable cf propagating an explosion, together with the effect of
expansion into open and abandoned workings prevented the propagation of
this explosion into the active workings of the 25 west north west, 25
wost morth, and the 23 west north west,

Dust samples wore taken at Section KK on the nain north at the
junction of 21 west north and at Sections JJF end II on the 21 north west.
These locations ware out of the explosion arca. The analyses of the four
sarples tokon at Section KK range fron 42,7 percont to 81.7 percent
incorbustible end average 67.52 percent., The analyses of the ten samples
taken at Section JJ range from 30.8 percent to 93.4 percent incombustible
and average 43.79 percent, The analyses of the ten samples taken at Scc-
tion II range from 15,9 percent to 90,3 percent incombustible and average
4l 4O percent.

Three of the four samples taken at Section KK contained more
than the 65 percent incorbustible matorisl recormended. Of the ten
ganples taken at Section JJ only one of the samples contained nore than
the recomriended 65 percent incambustible material and of the ten samples
taken on Section II only two contained nore than 65 percent incombust-
ible. This indicates that sufficient rock dust hed not been applied in
this area.
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SUMMARY OF EVIDENCE

Conditions observed in the mine during the recovery operations
ond the investigation following the discaster togothelr with information
aveileble from previous Fedorel, cocl-ming inspection reports provide
ample evidence as to the causc end probvebly origin of the oxplosion,
The evidonco from which tho conclusions of the Federal investigators
are drewn in summerized as follows:

l. Flame and forces of tho explosion treoversed the entire 27
west north west, 27 east north west, ahd 27 west north system of cross
entrics and most of the active workings thercfrom.

2, The direction of travel of the explosion throughout most
of the affected area was 4ifficult to determine becamse of conflicting
evidence of forces particularly with respect to the movement of heavy
equipment.

3. The recording pressure gage at the fan indicated two posi-
tive pressure waves with an interval of cpproximately threc minutes
botwoen each posk. This is an indication that there may have been two
distinct blasts of great intensity and would account for the conflicting
evidence of forces found after the explosion.

4, Every working soction in tho explosion ares was ventilated
by air that had first pessed by the openings to abandoned caved ereas
(Old. ends )o

5. EBxplosivo gas was found at the openings to every abendoned
ceved aroc, oxcept one, by mine oxaminors on one or two days beforc the ex-
plosion, or by representatives of the Burcauw of Mines dyring the recovery
operations and the investigation.

6. Throe of the gbandoned arcas within the section affected
by the oxplosion wore roportcd to be caving by the mino examiners during
tho 2k-hour poriod prior to tho oxplosion.

T. All electric equipment in the explosion area was capable of
igniting gas. Sevoral nonpermissible olectrical machines, capable of
igniting gos, were in operation in each working section in the oxplosion
area,

8y It is recognized by the investigmtors that the explosion
could have originated in eny working scction in the explosion area be-
couse of the conflicting evidence of forces.

9., At the junction of 3 cnd 4 -south off the 27 eost north west

the predominant forces divided., ZFrom this point indtial major forces
treveled west into the 27 west north wost arces of the mino and east into
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the 27 west north area., Thie separation of mejor initial forces indi-
cates that the explosion probebly originated in the working section known
as 3 and 4 south off 27 east north west,

10. The nined-out area inby 4 and 5 stub entries off 3 south
off 27 east north west was known to be caving and gas was found in this
area on the morning of December 20,

11, By the nmorning of Decermber 21, the day of the explosion,
the worked-out area was caving to the Jjunction of the 4, 5, and 6 stub
entries with the 3 and 4 south entries.

12. At the beginning of the shift on which the explosion
occurred, two timbermen were staticned at the junction of 4 west stub
entries with the 3 south air course for the purpose of erecting timbers
to provent the 3 and 4 south entries fronm caving. This was tc protect
the active mining operabions in 3 and 4 south. Unquestionably the
nined-out area in 4, 5, and 6 stub entries and in the 3 and 4 south
panel entries was still caving when the explosion occurred.

13. At the instant of the explosion the single ventilating door
between the intake and return air currents in 3 and 4 south was cpen to
pernit the moverment of nine caxs and locomotives.

14. The air current for the werking section was partly short-
circuitod while the single ventilation door was open. The open venti-
lation dcor had the effect of reducing the normml ventilating pressure
at all points inby, including the entrances to the caved and caving areas.

15. The reduced ventilating pressure,pnlus the caving action of
the roof in the abandoned area undoubtedly caused the gas to flow fron
the abandoned area into the active working section.

16. Evidence of flane was not found in No. 1 stub entry off 3
gouth which was the normal ventilation return entry fron the working
section; moreover, evidence of flame was not present in the faces of No. 2
or No. 3 stub entries off 3 south or in the faces of Nos, 5, 6, 7, 8, and
9 roons off No. 3 stub entry. Evidence of violent burning was present
along alnost the entire length of Nos. 2 and 3 stub entries off 3 south.
These were the intake entries cf the working section. Rooms 1, 2, 3, and
4 had been filled with flame, It is evident from the foregoing condition
that the body of gas flowing from the ebandoned area and nixing with the
intaking air was ignited before it had time to reach the faces of Nos, 1,
2, and 3 stub entries. It was evident therefore, that a mcving colurm of
gas-air nixture rather than a standing body of gas was ignited.

17. Explosive gas was found at the edge of the caved area in 3
and 4 south entries during the recovery cperations cnd each tirc this
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location was visited over a period of three days during the investigation.
A sample of air collected at this point at 10:18 a,.m,, December 27, con-
tained 8.0 percent rethans.

18, Cigarcttes were found near the bodies of the two tinbormen
at the junction of 3 south air course and 4 west stub entry during the
rccovery operations., This is one of the points whore the gns is beolieved
to have been ewerging from the worked-out area, There was no evidence
that the men were smoking or lighting cigarettes at the instant of the
ignition and a thorough ssarch of the irmwdiate location failed to reveal
the presence of matches or cigarette lighters.

19. The two shuttle cars for the section.were in tandem with
each other at the elevating conveyor in the mouth of No. 2 stub entry off
3 south, The shuttle cars were laden with coal and evidently waiting
for the transfer of empty cars to the conveyor head. These shuttle cars
were at a location in the return air circuit from the abandoned area and
at the first place that would be reached by the moving column of gas-ait
mixture. Elghteen cap screws were missing from the controller box cover
on one of these cars and nine cap screws were missing from the control
compartment cover on the other car; therefore, either one of the cars
would be capable of igniting gas if the motors were operateds Whether
or not the motors were being operated at the time of the explosien could
not be determined from availsble evidence.

20s Two post-mounted electric drills were being operated in
Nos 2 room, Noe« 3 stud entry off 3 south at the instant of the explosions
This location is on the return air circuit from the abandoned area and
with the eXxception of the two ehuittle cars is the second place where
electrical equipment was being oporated that would be reached by the
moving column of gas-air mixtures. The drilles were of the permissible
type but they were in nonpermissible condition and capable of igniting
gas by reason of the fact that six cap sorews which secure the switch
casing to the body of the drill wero missing from each drill; the drill
at the left side of the place did not have a packing gland at the cable
outlet, and ordinary plug-type combotors were installed on short leads
from the switch housings.

CAUSE OF THE DISASTER

Representatives of the Us S. Bureau of Mines who investigated
the disaster are of the opinion that the explosion prohably originated
near the Junction of % south off 27 east north west and No. 3 stub entry
off 3 south; that the disaster was caused by the emergence of a large
body of explosive gas from an abandoned and caving area resulting from
the combined effect of caving in the abandonoed area and simultaneous
short circuiting of the ventilating current; that the gas was ignited by
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an electric arc or spark from nonpermissiblc electrical equipment; and
that the propagation of flame throughout a large part of the affected
area of the mine was by coal dust and possibly by gas from other worked-
out and abandoned areas,

Conditions considered responsible for this disaster are;
(1) An inadeguate ventilating system in which air that ventilates the
open approaches to abandoned and c¢aving areas is coursed therefrom to
active working places or haulage roads and in which provision has not
been made to keep abandoned areas free from accumulations of explosive
gas. (2) The operation of nonpermissible electrical equipment, capable
of igniting gas, in return air from the open approaches to abandoned and
caving areas containing large accummlations of explosive gas. (}) The
prosence of large eccumulations of fine coal dust created by minipg
operations, This coal duet, principally along the roadways, was not
removed from the mine or rendered inert by the application of sufficient
rock dust,

RECOMMENDATIONS

Recommendations concerning the safe operation of this nine were
made in reports of previous Federal inspections, the last inspection
having been made July 10-13, 16-20, 23-27, 30, and 31, 195ls Recommenda-
tions in this report, therefore, are limited to conditions as related to
this disaster.

Ventilation

l. A split system of ventilation should be adopted providing
for the operation of not more than two but preferably not more than one
mechanized unit (section) on each split of air.

2, The air entering each split should be pure inteke air"*
exclusively.

3, The air in each gplit should be circulated to each active
working place and all dead ends on the split after which it may be used
to ventilate abandoned worked-out areas or the edges thereof before
passing into the main returns.

L, A system of hleeder openings and air courses providing for
the continuous movement of air through the abandoned or caved areas
should be established to prevent the accumulation of standing bodies of
gas in these areas and to minimize the effoct of variations in atmospheric
pressure.
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5¢ Worked-out abandoned areas should be either ventilated
or sealed. If abandoned areas are sealed, the seals should not de
adjacent to the intake airways but the openings in which the sealb are
placed should communicate directly with the return airways.

6. The ventilation system should be go dssigned that the air
will circulate to the working faces without the possibility of interrup-
tion. The uyse of doors for controlling the ventilation should be
eliminated so far as possible but where doors are used they should be
erected in pairs to form air locks.

Ingpections

T« Tests should be made with a permissible flame safety lamp
for methane before any electrical equipment is teken inby the last open
crossout, immsdiately before such equipment is operated et the face, and
in the case of cutting and drilling, after each place has been cut or
drilled.

8. Mine examiners should be required to enter their reports
in the official record book with indelible pencil or ink in such a way
that there can be no question as to the locatians referred to or the
conditions found.

Ignition Scurces

9. No electrical equipment other than permissible squipment
should be taken into or operated in other than pure intake air.*

10. The installation of trolley wire and all other power wires
and cables except trailing cables and insuleted cables leading to per-
missible junction boxes should be confined to pure intake air.¥*

- 11, All power connections for face electrical equipment should
be made in "pure intake air"¥* unless such connections are made through
permissible Junction boxes.

12, All permissible electrical equipment should be maintained
in permissible condition and operated in accordance with the conditions
of permisgibility as prescribed by the U, S, Bureau of Mines.

13, Welding and cutting torches should not be operated in
other than "pure intake air."*

1k, Compressed air lines used to supply compressed air for

blasting should not be installed in any entry where trolley wire or
power cables are installed.

L9



15, Insulated couplings should be installed between the ends
of the compressed air lines and the flexible tubing leading to the
blasting ehells.

16. All persons entering the mine should refrain from takirg
matches, cigarette lighters, cigarettes or other smokers articles
undergrourid. The mansgement should prevent this practice by instituting
a regular and systematic search, and any person found in vioclation
should be prosecuted under the laws of the State of Illinois.

Coal Dust

17. Water or water with a wetting agent should be applied to
the cuttar vars of mining machines, the loading heads of loading machineg
the toal piles after blasting, and the loading conveyors used in con-
Jjunetion with shuttle cars and conveyor belts, in sufficient quantity
to allay the coal dust effectively at its source.

18, All loose coal left by the mining operation, loose coal
spilled from coal cars, and loose coal resulting from the spalling of
ribs should be kept cleaned up. The mine should be cleaned up and
kept. free of accumlations of loose coal and coal dust.

19. Rock dust should be applied to the riba, roof, and floor
of all entries and rooms up to and including the last open crosgcuts
but in no case should the applications of rock dust be more than 40 feet
from the faces. The rock dust should be maintained in such quantity
that the incombustible content of the mine dust will not be less than 65
percet, plus 1 percent for each 0,1 percent of methane in any ventilating
current,

Miscellaneous

20. A self-rescuer should be provided for each person under-
ground &nd all underground personnel should be instructed in their
maintenance, use, and limitations.

¥"Pure intake air" is defined as air which has not passed
through any active working places in face regions and has not
passed through any worked-out abandoned areas or through or by
the unsealed entrances to any abandoned or worked-out areas.
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VICTIMS OF EXPLOSION, ORIENT NO. 2 MINE

APPENDIX A

CHICAGO, WILMINGION AND FRANKLIN COAL COMPANY

Neme
George L. Pollock
Ted Tapley
Robert Rice
Lawrence Bell
Warren Mitchell
J. W, Feirbanks
Roy Westray
Carl Williams
Thomas Pierson
We. L. Woodward
John Quele
George Novak
Roy Hutchins
John Metalic
Earl Overturf
Wayne Spencer
Harry Morthlend
Oral Bradley
Max Nolen
J. E. Haynes
Robert Hines
Archie Ferbus
Mike Senkus
William W. Bell
Max Wawrzynisk
Audrey Huffstutler
Earl H. Smith
Roy B. Beaty
Guy Rice
R. L. Newell
Andrew Cunningham
Hearstel Summers
John Kucewsky
Frank Evrard
William R. Smith
Axthur Adams
Vellie L. Pritchett
Bill E. McDaniel
Clyde Moses
Wilburmm L. Bell
(Cont'd.)

December 21, 1951

Sociel-Security
Age Merital Status Dependents Number
25 M 1 321.-20-022k
k7 M 0 349-07-'71080
32 M 4 327-18-1185
32 M 2 334-12-9878
24 M 1 343-22-3290
L3 M L 355-22-8620
36 M 3 349-07-184
36 M 1 344-03-2865
48 M 7 355-09-8532
48 M 3 327-18-1835
25 5 0 320-20-6282
4o M b) 331-01-6678
s} S 1 342-07-8753
Lo M 1 345-03-1623
Lo M 0 356-03-4738
25 M 1 320-20-8616
52 S Y 361-09-5738
26 M 2 349-14-293)4
34 M 2 349-07-1951
51 M 0 549-03-9977
33 M 2 347-07-8316
S M 1 355-03-9375
63 S 2 236-10-2820
38 M 3 355-09-8158
51 M 1 353-07-6221
21 M 0 343-22-3904
25 S 0 315-09-9319
33 M 2 330-16-5418
ok M 2 343-22-3629
4 M ¢ 356-01-8012
26 M 1 346-16-%511
2k M 2 32Q0-20~-9260
37 M 2 343-03-6151
33 M 2 361-09-1859
33 M 2 323-16-T07T1
43 M 3 3420-01-813k
39 M b 342-01-7997
19 5 0 341-26-8127
%9 M 3 328-07-4077
3L M 1 429-26-115k4
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VICTIMS OF EXPLOSION, ORIENT NO. 2 MINE
CHICAGO, WILMINTON AND FRANKLIN COAL COMPANY

December 21, 1951
Social~Security

Neme Age Marital Status Dependents Number
Fay Austin 52 M 1 343-09-3205
R. E. Ashmore 61 M 0 342-03-9793
Earl Payne 42 M 0 521 -16-02k44
Pete Petroff 56 M 1 343-10-6602
Stanley Sandusky L8 M 0 342-01-8222
Bill Akins 30 M 1 346-16-821%
Paul Taylor Sr. 51 s 0 342-05-9643
Chalon H. Smith 26 M 2 349-14-3697
Joseph Quayle 25 M 1 320-20-6283
Claude Milligan Lo M 3 345~03-2160
Edward Mundy To) M 0 342-05-94LL
Alexander Ramsey 29 M 1 347-12-4194
Guy Johnson 42 M 3 351-12-5450
Jos. L. Fitzpatrick 29 M 1 339-14~3960
Victor Younkin 41 M 2 355-09-1429
Andy Peska 61 S 0 343-10-6436
John Pelic L8 M 1 342-01-T476
Wallace Miller 29 M 2 349-14-0566
Herschel Harris 54 M 0 3l -03-7416
John Sadoskie Iy M 1 342-01~9079
Charles E. Boyd 53 M 0 333-10-552k4
Oscar Bartley 30 M 1 325-18-T455
Alberic Vencouvwelert k9 M 0 357-01-~1909
John Farkas 59 M 0 345-03-3340
Ellis Reach Sr. 57 M 0 346-03-0533
H. 0, Herper 54 S 0 342-03-2181
Williem Sanders 27 M 1 347-12-3823
George R. Smith Lk M 3 357-09-9208
Lafet Lipsey 32 M 2 359-09-9029
Roy L. Neibel 50 M 2 356-09-5452
Jas. H. Williems b M 0 5Ll -03-286b
Sem Montgomery I M 2 334-12-9372
Burton Spencer 3k S 0 324-14-4950
Tom Roberts L3 M 2 342-05-2257
Joe Zeboski L6 M 3 342-03-2459
W. E. Wilson 55 M 1 401-32-9391
Aston L. Bufford 4o M 4 359-01-6569
Earl Rees 38 M 1 493-05-2788
Otis Lewis 28 M 1 349-14-3563
Clyde Dupree 51 M 1 33%.-10-6064
Carroll Stubblefiold L2 M 3 357-03-94k41
Mynett Lockhart 49 M 0 355-09-1436
John F. Bennett 35 M 2 341 -09-847>
Jas. O« Cantrell Ly M 1 342-01-7308
Louis Zencuchi 43 M 0 343-07-7470
(Cont'd.)
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Neme
Charles Southern
James L. Black
Thomas Clark
Ellis Reach Jr.
Marion Odle
Charles Whitlow
Carroll Bridges
George Dunlop
Rolla Jones
B. R. Williams
Louis Trapper
Leon Sumers
Roscoe Karnes
L. J. Cairel
Birgil Iollins
Charles Rose
Clarence Ruibanks
Jdesse Conner
Howard Wall
John Dobruff
James Fowler
Zell Yates
Paul Coats
Ectel Bradley
Chas. A, Bgrtoni
Shelby Pasley
Charles R, Smith
Joe Revak
Claude Roland
Thomas Runnels
Silas Stewart
John D, Thomas
Harry Gunter
Ralph Kent

VICTIMS OF EXPLOSION, ORIENT NO, 2 MINE
GHICAGO, WIIMINGTON AND FRANKLIN COAL COMPANY

5

57
L5
32
37
52
Iy
39
48
40
45
35
55
37
46
32
L
39
39
62
37
33
33
4k
38
40
25
)
46
35
60
29
38
b7

Average age of victims

Total number of dependents

December 21, 1951

Marital Status

Dependents

Social-Security
Number

R R R R R R R R R R R R R R R R R R R R IR e

40,8 years

301

55
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344 -07-8545
343-09-3309
345-05-923%6
332-12-5869
342-05-9583
349-09-1948
343-03-8198
335-01-2592
342-03-3683
356~09-5541
341 -10-7738
356-09-7757
322-01.-5884
343-07~3688
345-~07-2107
334-1.6-8437
355-09-6655
355-09-7812
350-05-2823
359-09-808%
357-09-5493
352-01-5542
332-07-6910
355-10-5927
L97-03-5412
361-09-5938
346-16~8568
358-05-3158
326-14-7604
353-09-9383
342-01-8231
346-16-7618
357-09-783k4
327-12-5897
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APPENDIX D

SKETCH OF ENTRIES CONNECTING NEW AND OLD MAIN NORTH

ORIENT NO. 2 MINE

CHICAGO, WILMINGTON AND FRANKLIN COAL COMPANY
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UNITED STATES
DEPARTMENT OF THE INTERICR
BUREAU OF MINES
REGION VIII

REPORT ON FATAL HAULAGE ACCIDENT
NO, 52 MINE
CLINCHFIELD COAL CCRPCRATION
DANTE, RUSSELL COUNTY, VIRGINIA

December 21, 1951

By

Harold Wiley
Coal-Mine Inspector

Originating Office - Bureau of Mines

Federal Building, Norton, Virginia

Jo Be Benson, Chief, Norton. Branch
Accident Prevention and Health Division



REPORT ON FATAL HAULAGE ACCIDENT
NG, 52 MINE
CLINCHFIELD COAL CORPORATION
DANTE, RUSSELL COUNTY, VIRGINIA
December 21, 1951
By

Harold Wiley
Coal-Mine Inspector

Introduction

Charles Bartee, employed as a helper on a mining machine in
the No. 52 mine of the Clinchfield Coal Corporation, died instantly of
a broken neck when his head struck a crossbar while he was riding on
the cutter bar of a mining machine. The accident occurred at 5:10 p.m,.
December 21, 1951, and Mr. J. B, Benson, Chief, Norton Branch, was
notified of the accident at 9:15 a.m., December 22, 1951, by a company
official, and the investigation was made the same day,

Bartee was 53 years old; had 17 years mining experience, all
of which was at the No, 52 mine, and had been employed as a helper on

a mining machine for the past 15 years., He is survived by his wife and
a married daughter,

General Information

The No, 52 mine is at Dante, Virginia, and is served by the
Clinchfield Railroad. The mine is opened by drifts in the lower Banner
coal bed, which averages 4/, inches in thickness in this mine. At the time of
the investigation 143 men were employed, of whom 13 worked on the surfiace and
130 worked underground on 2 shifts. The average daily production was 750 tons
of coal, all loaded by hand into mine cars. The mine was developed by a Toom-and
pillar method, Main and room entries were driven in pairs or sets of
three, and room entries were turned at intervals of 300 feet, Entries
were driven 16 feet wide and rooms 20 to 26 feet wide. Crosscuts were
about 80 feet apart, Electric face equipment consisted of shortwall
mining machines, hand-held drills, and cable-reel locomotives,

Generally, the immediate roof was fragile shale that required
extensive timbering. Timbers with cap pieces were set on each side of
the track, Crossbars were set where necessary,

The rolling stock was maintained in fair-to-good condition; the
haulage tracks were poorly alined; many high-low joints and loose splice
bars were present; and the roadways were covered with considerable spilled
coal and refuse. The clearance space at and near the scene of the accident
was obstructed by loose coal, rock and refuse.



Electric power, 250 volts direct current, was used underground,
The electrie face equipment was of the open type, maintained in good
operating condition, Trailing cables were of fire-resistive construction
and, except on the locomotives, were protected against excessive overload,

Information for this report was obtained by an investigation at
the scene and from Leroy Herndon, an eyewitness to the accident,

The investigating committee consisted of:

A. B, Smith Superintendent Clinthfield Coal Corporation
Troy Sutherland Safety Director Clinchfield Coal Corporation
W. D, Richmond Personnel Training Supervisor Clinchfield Coal Corporation
Leroy Herndon Mining Machine Operator Clinchfield Coal Corporation
W. R, Stewart Coal-Mine Inspector ~ United States Bureau of Mines
Harold Wiley Coal-Mine Inspector United States Bureau of Mines

Description of Accident

The accident occurred on 9 right haulageway off 15 right at a
location about 10 feet inby the No, 4 room track switch frog. Leroy
Herndon, mining machine operator, and his helper, Charles Bartee started
to work at 2:30 p.m., and had completed cutting seven places., Herndon
trammed the machine out of No., 4 room and 2s he cleared the switch Bartee,
who was riding the cutter bar, got off the machine and threw the switch,
Bartee then got back on the cutter bar and Herndon started tramming the
machine along the 9 right entry toward No, 5 room. Herndon stated that
when he reached a point about 10 feet inby the track switch frog that he
noticed Bartee reach down and pick up a lump of coal from the left side
of the track; and as he raised up, his head struck a crosstar., Bartee
groaned once and fell off the cutter bar into the clear on the left side
of the track, When Bartee's head struck the crossbar, Herndon shut the
power off the machine immediately and it stopped within a few feet,
Herndon called for help and Hale Castle and Sam Hulsey, who were stand-
ing at the mouth of No, 3 room, responded quickly., Bartee was apparently
dead when the men reached him. He was taken to the surface, placed in an
ambulance and taken to the hospital. He was pronounced dead on arrival
at the hospital by Dr. James Foster. The crossbar which the victim
struck was 35-1/2 inches above the top of the rail and the three other
crossbars in the area were each 36 inches above the top of the rail.
There were no marks on the deceased, and an examination of his safety-
type cap disclosed no evidence of damage, ’

Conclusinns
This accident resulted from a violation of a basic rule of
safety; that is, riding on the cutter bar of a mining machine. This

has long been recognized as a hazardous practice and should be prohibited.

2



The shock of the blow that broke the victim's neck apparently had
little force, but it was probably aggravated by the twisted position
of the victim's head and off-balanced position of his body while
trying to retrieve a lump of coal from the side of the track,

Recommendations

Compliance with the following recommendations may prevent
similar accidents in the future,

1. No person should be permitted to ride on the cutter bars
of mining machines,

2. When men are operating moving machinery along haulageways
and an area of reduced horizontal or vertical clearance is encountered,
additional precautions and attentiveness is indicated; such conditions
should occupy the full attention of those operating or working around
such moving equipment until such danger areas are passed,

3. Haulage roads should be kept free of coal spillage and
debris,

L. Clearance should not be obstructed by loose rock or coal,
supplies, or other materials.
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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

FEDERAL BUILDING
BARBOURVILLE, KENTUCKY

degion V111 Fobruary 8, 1752

Throughs J. B. Benson

Hre do J. Forbes, Zirector
Ue 5. Buresy of Hines
E‘iaﬁhm%ﬁ :gﬁ 3 ;}a ‘3'

Seapr Mr. Forbes:

Ths personnel of the Barbourville Section met in Barbourvills,
Eenbueky, on Pebrusry 4, 1952, and diseussed in detall the report
on the Urlent Ho. 2 disaster, The atiendante of five inspectors st
the mebling of the Hentucky Mine Rescus assnelation, Fost Ho. 2, st
Harlam, Kemtucky, whers Hr, sestfield spoke on this dizaster, gave
thanr detailed information of conditions at the mins.

All at ine conlerence, as well as numercus coal sompany
officials in fastern Kestueky who heve had sn opportunity te
read the report, commented on how well the report was writien,
particularly with refsrence to covering comiitions at the sine,
rescvery operations, wnd recommendstions to pravent a similar
ouSurrents. As would be expested from a group of men from Uastern
United states, the methods of vestilating the Uriewt %o, 2 mine
caneed ewsiderable discussion, moest of whith was unfavorable.
However, the grester pert of our time in the sesbing was spent on
having sach san express his opinion concerning the resomperdations
in the report and how the recomsendations might be used to cover
couditions in inspection work in this arsa.

The one itwms in Lhe repert that ceused more sgmment ,
soxe prather hsated, then snyihing «lse was the delinition of Ppure
intake air®, Ths possible definitions of abardoned arsss and
workedwout arcas alse were ulscussed at grest lsngth) numercus
spseific conditions in wdnes in the srem wers mestionsd and
uuestions raised of whether or net Lhe spesific arca or conditlon
should be considered sstive, workedwoit, of abandonsd workinge.
The efors-mentionsd comments were made generally with reference
to the Nos. & and 5 recommendations in the Oriest Ho. 2 report.



Buring the confersnce, we concluded bhat this disasber
proved definitely that our Barbourville methods of inapscting snd
reporting conditions were not satirely adecuste and should be
revised to some exbent, we have been reporting conditions and
practices covered by provisions of the Federal Mine Safety Code
well, but we have not used Part II of the report to any large
sxtent, However, commente and discussions during the confersnce
indicatec we have found during inspections of mines in this arss
Bunerous conditions and hazsrds somewhat similar to those praszent
in the Urient do. 2 mine before the sxplosion,

Our past nonreporting of such sonditions and havards
has been caused by different opinions of inspectors, interprstations
of Qode and Noncode provisions, and lack of positive defining
of many itess, such as intakte air, active workings, abandoned
workings, exgessive dust accuwwul:tions, ebeebera, iuring the
coniference, one of the insrecbors stuted thet we should have an
officlal interpretation of controversial items, such as Lhoss
listed above., We belleve sach a2 list of interpretstions would
ba helpful to 81l Burew of Mues employees and possibly to
the industry.

Une additional important factor that has caused nonuse
of Part II of our inspection reports has been the small smourts
I methane thal has besn foww in the mines in Zastern Esntueky.
Five of the ten inspectors from this of fice have not detected
methams with a flame safety lamp in an Zastern Kentucky mine, and
more Lhan 0.25 percent mothane has been shown in only one or
two alv samples eollected in many gassy zines in the area.

#e balisve Lhat most of the recomasndstions listed in
Lhe Urdent No. 2 report may be applied to cover similar conditions
in mines in this ares. w2 are of the opinion that recommendabions
sugh as i(i*ﬁﬁi 1, 2’ 39 ii’ @, "‘?, 19’ 3.1, l}, lﬁ’ 3.5, sl 20 in the
Urient No. 2 report may be used to better advantage in Fart II
of our inspection reports; recomaendations similar to Nos,. S
Ts 8, 12, 16, 17, 18, snd 19 may be covered by Code provisions,

dincsrely yours,

W24 —

#e He Fark, Chief

Barbourville Seection
Aocident Prevention
and Heaith Division

gl Ha ds Fene
e d, Ankeny
James .estfield
Ve D Banson
Filee
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& westing of all insceolors working out of the Heven
office was aﬁm in Horbom, Virginis, on Jebwuary 1, 1952, and
the report en tne .rlent Ho, 2 disester was dissussed in detall,
is Hp, mmm has teen buay in Lexinglon, dernbusky the pest fow
woeks, [ have bsun requested to sulsil e report on the meebing
te yous Ten of the men hed heard ¥r. setfisld sive & olear o
sonclse dissceplon of the dssster in Harlan, Kentueky on Jamuary
1%, and vers, imsrefore, Jsmilliar with the repord and conditions
fﬁ&&@%g o8 ﬁsﬁmgi:m» “e had in the Horden m@‘&img, e He e

B : spucbed the Urlent fo. 2 min: severdl tises,
%0 mﬁ&i& o us ezwar}.gr the sethod of aining follewed, snd the
systen m? venbilabion smpleyed in the mlne. dr, Srusbuush also
explained the term "old ends” 48 wsed in vhe ropord.

Ihe inspectors cowcwnted fewveratly on the soapleteness
arnd thervughness of the repord wileh sxplained the condlilons
in m mine, the resovary opeprations, sumsiary of evi encs, sud
regoasoniabionss ALl of the lnscectors m?mng gub &f the Hordon
@iﬁ‘i@& have gained thely aining sxperienve in the sastewn coal
mindng stabes, and Lhey were rather cridical of the systen of
ventilation used In the (rlent lo. £ sine. Criticies of the mine
was kepl ub 2 minlmun, a8 the intentlon of the neeting was to die-
suss the resomsendebions and ww Shey would apply o sines in tids
distriot,

& subleet thet crested sonsiderable discussicn and somnent
was that valsh perbained to alr belng used to  entilaste plllar lines
or abandonsd workings, and belng rewsed o ventilate aetive workings,.
This was of parblovler interzst and goncera rslative Yo soue of Lhe
mines in thls sres as some of the alr pasd ng thvough piller iimss
is cvursed throigh soarby rooms that sre in the preosss of develope
sanbs 1% wes agreed that suoh 2 condidion ehould be olited as & vielae
tion. Ampther Ltem that roalsed considersble oo csernd wes the seale
Ang or ventiletlng of sbandoned aa:mzw, apd the need of & cleareoud
definition of "sbandoned areass,”

s Fye Pone
Are inkeny
irﬁ S @%’it«{ ﬁﬁlﬂ
By. Bensan
Fiies



hgeprmendation Joe 7 in the report was consldersd a vary
good revosmendstion for gasay mines, snd that tests fur gas should
e ande before any slscbrie oquinesnt is taken .nby the land oaen
arosstut,  Inis reco asndsiien, ag well 85 8 recosmsndation that
Apillers and other perspanel sperailng sisebtric egulpment showld
use permissible lame safely lampe, 2ould be placed in part 11 of
an jnemeetion renert,

Fron disgussion duping the souference, sume of the inspedtors
indleated that they have Tound sundit iﬁm, sgppeially dust, sonewhat
similar to ’2; hese present in the Urient Mo, 2 mins.

@i bave net tasen (3l advantage of reperting naserds ia
vapd 11 of an Lneosetlon report, largely because of differences of
epindon aud Arterprstation by lndividual inspelurs. “ome lioms
on which theve is & nwed for clear-sut definitlions arst suowsaive
dust in suspaneiony susessive dush mm%a&i ng, aobing werkings,
abandonsd workings, and intake alre Shese Lisws are sontroversisl
and seuld ve relnterpreted at thds time.

e

e majority of the mines in castern amﬁ;m and Virgisia
are nongassy, sad scas are classed gassy on She basis of a sauple
sontalaing 0.25% peroent selhins. aiais 8o deubl seccunts for 3 large
sxbent of ouy nob taldng sdvantasge of part I1 in S coxl-nmine
inspegblon roporby,

it wes felb thik many of e rescumendations listed in
ths Crlent Hoe 2 yeport couid e wolied tw cover siailar condis
tions 1n wines in thde dlstriot. fscomaendsbions similar %o
Hoge ;{"'&%’ mrts of & and ?’ 10, 3.1; 333 lﬁ, }.5’ and 20 in the
Lrient Yes € vepordt could te used in part if of mn inspegtion
reports The etber recoessendstlions could be sovered by Cods prow
visions.

tn Janvary 17, 1952 sy, wetfisld sent out & «lpful
sengrand @ gontaindng preiininary instrustions on regenvendetions
wade in the Crient Ho. 2 disaster report to b used in sosl-mine
inapagtion repoxbs, We bope that detefiled ilnformstion #ill be
&mﬁ&*%ﬁ 20 thal sur inspeotors nay make bL'w type of lupestions
snd preapsre the kind of voporks thed you desire.

Slnoeraly yours,

Jmngﬁa ;1. Halesky for
do iy § mgm, Lhiel
Horton %mia
ipalident Frovention
and Heslbh Divisies



