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INTRODUOTro

A "idespread gas an coal-dust explosion occurred in the Orient
No. 2 mi about 7:40 p.m., D3cember 21, 1951, causins the death of one
hunred anå ninteen men. Tv hundred an fifty-seven men "ere in the
min when the aiaaeter occurred of which ni.ber one hunred and thirty.
three escaped to the surface uninjured and unaided, four "ere rescued and
hospitalized an oro, who survived, was rescued 58 hours after the explo-
sion. Of the four injured men, one died later in the hospita, Th IlS
of the men "ho "ere killed, their 8fs, marital status, number of depend-
ents, and social eecurity numbers are sho~ in Appndix A of this report.
The explosion originated near the junction of 3 south off 27 east north
west an No. 3 stub entry of'f 3 south when a movins body of gas was ignited
by an electric arc or spark. 'le explosion was propagated throughout a
larf' part of the mi an into adjoinl.g working sections by coal dust
and possibly by the ignitiw of other bodies of gas.

GERAL INORMTION

The Orient No.2 min is located at Hest Franort, Fr.anin
County, Illinois, an is served by the Illinois Central, Mis'sour i pacific,
Chicago an Eastern Illinois ,and The Chicago, Burlington and Quincy rail-
roas. The min was opened by the Chicago, Wilmington an Franlin Co
Comy in 1922. The main office is located in Chicago, .Illinois, an the
officials of the compa are as follows:



G. B. Harrigton

H. A. Treadwell

F. Eale Snar
John R. Foster

Thoms Garood
Charles Pullen
Chales lialker
Arlie Cook

Wilford McDarels

President

Vice Prsident

General
Superintendent

Superintendent
Chief Engineer
Undergroud Supt.
Safety Engineer

Day Shift lfrine
Maager
Night Shift Nine
Maager

3.32 South Michigan Avenue
Chicago, Illiois

332 South YJichigan Avenue
Chicago, Illois

Benton, Illois
Benton, Illois
\'lest Frankfort, Illinois
Hest Frankfort, Illnois
West Franort, Illnois

West :¡ranort, Illois

¡'Iest Franort, Illnois

Tbe mi emloyed 1,127 men, of whch inber 258 l'"prKed on the
surface and 869 worked unergroud on two producing shifts and one main-
tenance shift, an prodced an aVerage of 10,00 tons of coal a day. Four
shaft openis are provided, the ma hoisting shaft being 500 feet deep,
the No. .3 air shaft bein 526 feet deep, and the auxliary shaft being 488
feet deep. The No.4 shaft through which recovery operations were conducted
is 565 feet deep. Accordig to U. S. Geological Survey elevations, the
bottoi of the 500foot man shaft is 100 feet below sea level.

'!e workigs are in the Illiois No. 6 coal bed, whch has an
average thickness of 110 inches and lies flat except for local indultions.
From 1. to 24 inches of top coal is left to form the iiedate roof and
this is overla 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 entr on
February 24,- 1951, was analyze.-d as follows:

9.31 percent
6.79 percent

33.09 percent

150.81 percent00.00
i.08 percent

12,134

Moisture
Ash
Volatile Matter
Carbon

Sulfur
B...t.u.

Nuerous tests by the U. S. Bureau of Mies have shown that coal

havig a volatile ratio of 0.12 is cxlosi ve and that the exlosibili ty
increases with any increase in the volatile ratio. The volatile ratio of
the coal in the explosion area of this míne, as determned by a comp'ara-
tively recent analsis, was 0..39, indicating that dust from this coal is
highly exlosive.
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MIING METHODS, CONDITIONS AND EQUIPMENT

Mining M:thods

A pal, room-end-pillar method of mining was employed, with

pael 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 1,600 feet. Barrier pills 30 feet thick are loft between rooms
driven off adjacent paels, 50~foot barriers are left betven the ends
of pal entrios, and 150-foot bariers are iiintainsd alon cross an
iiin entries.

Roam or stub entries in pairs or sets of 3 are turned off the

pal entries about every 200 feet an the roo are then driven paallel
with the Jlel entries. Entries are driven 12 feet wide on 40-foot
centers, roa ar driven 24 fest wide on 4o-foot centers, an orosscuts
are f'nerally 60 feet apat. Roo pills are "slabbed" to the extnt
that the area caves an is liccessible for inspection, an the pillars
along the cross entries are partly recovored whon retreatin. All coal
is loaded mechanicaly.

A systematic -ithod of timbering has been established, but was
not always followed where saety posts vere required at the workin faces.
Wooden an steel beam were used for support along most haulaf' roas,
en roof bolts were used in a few exprimntal installations. It was
obvious that bolts intalld in parts of tho zones of extreme violenco
provented the roof from falling and haring rescue or recovery operations.

Blasting of rock an som coal faces was done on the off shift
with permissible-typo explosives, but all coal in the explosion aroa wae
loosened an brokon down on shift with canressed air. The air compres~
sors "ere instaled on the surface and the air "as forced to the worki
faces throu l-inch steel pipes tested to withsta interna pressue
equivalont to 20,00 pouns per squaro inch. The coal wa unercut an
soiitims was unercut and sheared. Fire clay was used whero steimng
was required an a wooden bar was provided for taping the charses.

Ventilation an Gases

The ii is classified as f!ssy by tho Illinois Departmnt of
Mincs and Minerals an b;¡r the U. S. Bureau of Mies. Ventilation is pro-
vided by an electrically driven centri'If!1 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 structirres on the surface and are operated
continuously an blowing. The fans are offset properly from the shafts
and are providod "ith fireproof air ducts, explosion doors, and recording
pressure gaf's. Thoy are also equipped "ith devices to deenergizo the
mine electrical circuits "hen the fans slow down to any great degreo or
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stop. About 400,000 cUbic feet of air a minute is circulated throug the
min and from 7,200 to 21,000 cubic feet a minute W!S passing throug tho
last open entry crosscuts during tho last Federal inspection of the mine
in July 1951. Periint stoppings, overcasts, an seals are conetructed
substatially of incombustible material, an where single doors are uscd
on main or cross entries they are attended. Single doors, however, are
not attended in the vorking sections. The anlyses of 20 air sales
collected in return-air currenti; in various parts of the mine during the
last Federal inpection showed methane ranging from 0.13 percent to 0.74

percent, an the total liberation of methe for 0. 24-hour period at that
time vas 1,570,770 cubic feet.

Preshift, on-shift, an wekly exanations are mado for gos
an other hazal'ds by tho mie exainers, unit forelOn, an assistat fore-
men, an "safety-first 

men" are Btationo.d in the working sections to keep

a constat chock on the accumlated gas in tho "old ends." These so-
called "old ends" are abadomd sections in which pillars have been partly
extracted an the entrances to the sections caved so that they can neither
be inspected nor -ventilated vith OI Q.egree of cortainty. Gas accumulates
extensively in these areas and in ma instaces the air current sveeping
along the caves is used to ventilate active working places. This method
of ventilation relios on the pressure of the ventilating current to pre-
vent the gB that has accumlated in the "old Imi1o" froll blecding into
the active working. This has not proved to be a reliable meanS for pro-
ventin gaB from seeping out of -tlie old workings into active workinS,
howver, as the gas has been fou on n\lrous occasions to flow back und
forth freely with the movelnt of transportation unts or by the opening
an closing of doors. There is also the constant daner of heavy falls
in the abadoned vorkins forcin the gas out into the active vorkinßs und
the slowing or stopping of the fan relieving the pressure of the ventilat-
ing curent from the static atmspheres in the abaoned areas. Th
ros\ilts of anlyses of air sl)ples collected during the inviistigation are
shown in Table No.1. The Co.vos o.t the entrances to old ends precluded
the possibility of collecting air seJ10s in the abanoned areas, but
saile bottles No, A-2175, c-5!i0, an C-5533 collected where the air
current f10wud by the edgsS of the caves contained 8.00, 4.80, an 4.90

percent of methune, respectively. The sample of min air collected at the
main north off 27 vest, after it had been bratticed during recovery opera-
tions, vas foun to contain 11.40 percent of methan.

Nuirous oil vells penetrating the No. 6 coal bed at the mine
are protected by a 150-foot barrier pillar of coal at each location.
Booster fans were not used in th mine, but blower funs with tubing \lre
used in conjunction with the McKiiy entry driving iichinos.

Dust

The mino was dry an was rock-dusted to within 80 fcet or less
of all vorking faees at the tilO of the last Fcdera1 inspection. It =s

4



mBIE 1 - RESUL'S OF ANALYSS OF AIR SAMPIES COLIC'ID DECEMBR 1951

ORIENT NO. 2 MINE, CHICAGO, WIIMNGlON AND FRANKN COAL COMPANY

WEST FRNKORT, FRNKN COUN, ILLNOIS

Bottle Carbon Carbtm
No. Dete Time Location in Mine Dioxide Oxy ¡in Monoxide Methane Ni tro¡in

A -2175 12-27-51 10: 18 a.m. Lip of cave, old end D entry

3 and 4 south, 27 east, north vest 0.03 17.10 o.oe 8.00 74.58

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 vest 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 less than 0.79 79.19
0.01

c -5500 12-27-51 9:45 a.m. Inby first crosscut on No. 1 north
off 25 westi north 0.28 19.76 do. 1.06 78.89

c -5549 12-28-51 3:00 p.ll. No.. 1 west, No.1 south, 27 west, 

north abandoned area 0.26 19.3"1 0.01 1.33 79.09

r.-5480 12-27-51 9:00 a.m. Mouth No.. 1 east. 3 south, 27 vest,
north a1'dön.ed area 0.48 17.35 0.11 4.80 77 .26

A -2880 12 -28 -51 11:05 (l.m. Inby temporary stopping, 27 west,
north, C entry, oldmafn north 0.02 19.40 0.06 4.80 75.54

A -2881 12 -29-51 9:30/l.m. At 4th crosscut, 2 S"outh öft 27
east, north west 0.37 19.43 0.02 0.96 79.22
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~IE 1 (Contimd) - :RSUTS OF ANLYSES OF AIR SAIES COIJCTD DECER 1951

ORIENT NO. 2 M1, CEICAGO. WlGTON AN i' CO COMAN

WEST FRAORl, Fl COU, ILLINOIS

Bottle Carbon Carbon

No.. Date Tim Location in Mine Dioxide Oxgen Monoxide Methe Nitrgen

C -5489 12-27-51 11 ::35 a.m. A.t crib in 9 south 25 west north 0.76 16.69 Trce 2.10 eo.45

C -5490 12-27-51 12:50 p.in Mouth 25 east, north west, retu air 0.17 20..19 do. 0.;2 79..32

A-2;76 12-29-51 9:50 a.in At ;rd crosscut in 2 south off 27 west
north west 0.27 18.96 Trace ;.56 77.20

A-2754 12-29-51 9:45 a.m. 10 2 north at 4th crosscut, 27 east
north weJ3t 0.12 20.05 do. 1.52 78.;0

A-2795 12-29-51 10:10 a.m. At 4th crosscut in 3 south off 27 west,

north west 0.2; 18.59 0.03 2.68 78.47

A-2873 12-29-51 10 :00 a.m. At 4th crosscut in 2 north off 27 west

north west O~LL 20.58 Trace 0.30 79.01

C-5518 12-27-51 10:30 a.in Inby mouth 4 east, ; north, 28 we.st
north 0.16 18.97 0.03 2.90

C-55;; 12-27-51 2:30 p.m. Inby first crosscut, No. 1 air course,
2nd norh, ~8 west, norh 0.59 16.82 0.0; 4.90
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apparent, however., duin the invei¡tige:t1on tht coal dut had accuited
excessively along roadvayi¡ and the amount of rock dut applied was not
sufficient to prevent propagation of. tle explosion. Water spra were
instaed on tle cutting machines and water was used to some extent on
the coal piles before loading to allay coal dust. lle holes drilled for
the cOlprssed air blasting shells wre alo washed out before tle shells
verc insertd, and calcium chloride was spread on tle shuttle-car road-
vays. Watering methds employed at tlis mine ar inadequate, hovever, by
reason of the feet that vater is not supplied and used in sufficient
quantity to contrl the du t in face regions. Mine-dut samples were
collected durinS the investigation fr the ara involved in the explosion
and from unaffected aras 1 and the rosul ts of the analyses ar shown in
Tc.bl0 No.2. A discussion of these anyses is contained in the part of
this report entitled "Factors That Prevented the Spread of 'Dis .Eplosion."

,Hau8.

Shuttle cars, elevating convo;yrs 1 belt conve;yrs, and cable-
reel loconiti ves wre utilized in gatherig operations in the oorking
sections, and the coal was hauled to the hoisting shaft in 4-1/2-ton capacity
steel mine car puled by trolley locomtives. The rolling stock and
mai-line track were kept in ¡pod condi"ton. Clean shelter holes were
available at frequent interval along the haulafvays, rot the clearane
space was not alway Jæpt free of obstrctions. Man veto tranported in
reguar mine car haued by trolley looOloti ves and theY rode on both
sides of the car. Sui table ma-trip stations vere provided and the trl-
ley wire ve, either gurdd at these stations or the power vas cut off the
vire whie men loaded and unoaded.

Electric EQuipment

Elctric power is puhased as 55,000 volts alternating curent
and is reduced to 4,160 and 2,500 volts alternting current to oporate
the motor-f'ncrator sets and rectifiers. The arred power Cables entered
the mine through the shafts and boreholes drillod at convenient locations,
and the underground substations ar in woll-constructed fireprof rooms.
The undergrund electric equi)'ent and haulaf' locomotives vere operated
from tho 275-volt direct-current syste, and the surface equij;nt vas
operated by 440- and 22O-vol t al terntig-current poyer.

Buau of Mies representatives, Mr. R. S. James, mcchD.ical
engioer, Pittsbugh, Penylvania, and Mr. F. J. Gaaeìor, mining-
electrieal engineer, Mt. Hopo, West Virgiia, ¡¡ade an inspection of elec-
trical equipment in the explosion ara on D;cember 26 and 27, 1951, and
reported as 1'ollows:

Sinoe no attept had apparntly been made to maintain tho
electrical feee equipmcnt in permssible condition, machines
woro not moved or taon to a shop for complotc inpections as
mieìt huw been necessary if 000 particular machin, in
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TA 2 - RESUmS OF ANYSS OF DUT SAIES COLITE DECEMB 1951

ORIInlT NO. 2 MI, CHCAGO, WIIGTON AN :F COAL GObANY

WlST FRAORT, Ft Cat, ILois
Sai~ of Amunt A8--Received Bà818 Percent

Can No. Dust From Location in gine of Coke Moist. Ash Comb Iiomò.
Sect1~ A.A. - Exios1on Area

L-780 Rib & Roof No. r entry No. 1 crosscut 3 N, Very laf' 5.0 2B.5 66.5 3~.5
2711. N.W.N.

K-792 Floor d.o. do.. Very larg6 4.4 3l .6 61.0 39.0

Q-71 Rib &. Boof No. 2 entry No. 1 crosscut Very 1sg6 4.. 30.6 65.1 34.9

J-16 Floor do. do.. VeTY lag6 4.9 29.6 65.5 34.5
R-605 Rib & Roof No. 3 entry No. 1 cro.Bscut Very lage 4,7 31.8 63.5 36.5
F -952 Floor do. do. Large 6.-4 35.9 57.7 42.3

Q-201 Rib & Ro.of No. 4 entry No. 1 crosscut Lage 4.9 30.5 64.6 3'.4
M-565 Floor do. do. Small 5.2 31.1 63.7 3G.3

Setion B.B. - Ex;ilosion AIea

L-94 Rib & Roof No.. 1 stub, 3 s. across fram #4 room none 7.8 28.8 63.-4 36.6
27 E, N.M.N,

G-635 Floor do, do. None 6.7 23.3 10.0 30.0
J -297 Rib & Roof No. 2 stub Smll 2.9 67.4 29.7 70.3
W-823 Floor do. do. Small 8.1 32.1 59.8 ltO.2

R-656 Rib & Roof No.. 3 stub. Lage 3.2 43.9 52.9 47.1
K-955 F-lcor do. do. Small 6.7 27.9 65.4 34.6
V -282 Riò & Roof Co.ke only.. On 3 B entry, 3 S. las1; Sm 4.7 23.9 71.4 28.6

cro.sscut outby old end cave
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TABLE 2 (Continued) - RllSUIiff OF ANALYSES OF WST SALE COLLCTE nnl! 1951

ORIE NO. 2 MI~ CHICAGO, WIIbGTON AND FR COAL COMAN

WJ~ FRORT, FR COU, ILIOi
Sale of Amount As--Received ~s1S, ~srcen~

Can No. D.st From Location in Mine of Coke Moist. Ash Comb. Incanb.

SectIon C. C - Ex:iB'on Area

B-552 Roof & Rib 25 Ft. inby 27 W. D entry 7 & 8 So. None 5.4 30.5 64.1 35.9
V-929 Floor do. do. None 5.5 25.7 68.8 31.2
¡l-32l Roof & Rib 25 Ft. inby 27 C sntry 7 & 8 So. Sill 5.5 4"2.4 52.1 47.9
Q-75 F,loor do. do. Smll 5.6 2.5.5 68.9 31. i.
K-509 Roof & Rib 15 Ft. inby 27 W. B sntry 7 & 8 So. Sml 5.4 31.5 63.1 36.9
R-751 Floor do. do. Noae 5.5 24.6 69.9 30.L.
M-700 Roof & Rib 25 ~. inby 27 W. A entry 7 & 8 So. Small 10.3 25.4 64.3 35.7
H-905 Floor do. do. Smll 13.2 21.6 65.2 34.8

Section D. D. - Exlosion Area

M-23 Floor Opposite Ent.rance #4 ROom 3 E, 3 N, None 6.6 17.4 76.0 2k.0
27 W.M.N,

G-574 Rib & Roof do. do. None 4.3 53.6 42.1 57.9E-484 Rib & Roof Opposite Entrance #h Room 2 E, 3 ll, None 4.8 41.9 53.3 46.7
27 W.M.N.

M-123 Floor do. ~o. None 6.8 22.3 70.9 29.1
G-211 Floor Opposite Entrance #4 Room 1 E, 3 N, None 6.1 19.1 74.8 25.2

27 W.M.N,
V -915 Rib & Roof do. do. None 6.2 34.4 59.6 40..4
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TA 2 (Contined) - IDTS OF ANYSIl OF IDT SAMLE3 COLLED DECIiER 1951

ORImT NO. 2 MI, æICAGO, Wn.Mi:~'IN AND FIIN COAL COMPAN

wæ I'RT, JlI. COUN, ILIIOIS

S nmple 0 f Amunt As--Received llasis. Percent

Can No. D.s t Frm Location ìn Mie of' CnlM ¡.is t Ash Comb. lnomb.

Section E. E. Eilos ion Area

B-264 Floor Inby 2 N. off 27 W. old Main N. No. 1 (outby) entry None 5.9 29.4 64.7 35.3

K-933 Rib & Roof de. do. do None 8.4 "'.1 62.5 37.5

G-127 Rib & Roof Inby 2 N. of! 27 W. old Main N. No. 2 entry haul. None 5.0 33.5 &.5 38.5

F-355 Floor de. . 00. de. None 4.5 )6.2 59.3 40.7

K -619 Floor Inby 2 N. off 27 W. Qld Maii N. No. 3 entry None 2.8 55.3 41.9 58.1

M-634 Rib," Roo.f de. do. de. Smc 4.7 30.8 64.5 35..5

R-339 Rib & Boof Inby 2 N. off 27 W. old Main N. No ..4 en try None 5.7 i6.0 78.3 21.7

U -,?6 Floor d.o. do. do.. None 3.5 24.0 72.5 2.7.5

Section F. F. - EXp.ös ion ,A¡l,a

:i-33° Rib & Roof 28 E. air course 100' weat of 3 SQ. 4-50 angle Large 5.4 33.3 61.3 38.7

K-825 Floor do . do . do. Large 5.' 27.) 67.2 32.8
L-334 Rib & Eoof 27 E. air courso do . do . Very Iarse 5.i. 26.4 68.5 31.5
H -464 Floo r do . do . do . LeXf! 5.3 28.6 66.2 33.8
G-827 Bib & Boof 28 E. entry ào . do. SmoJ 4.3 28.7 61.0 33.0

H-944 Floor do . de. do . Large 4.4 25.9 69.7 30.3

E -559 Rib & Roof 27 E. entry de. 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 Rib & Rof Parting .Etr;¡ 27 E. N. M. N. Sml 5..0 25.0 70.0 30.0

H-348 Flor do. do.. Small 5.7 29.9 64.4 35.6
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TABLE 2 (Cont'imied) - R1JSUT8 OF ANALYSES OF DU 8AMSS COtLCTSD DECEMER 1951

ORI NO. 2 MI , t:OAGO 1 w:GTON AN FRIN COAL COMlANY

;¡gr FRRl., FRIN COU, ILLINOIS

Can Elaop1e of Amount As--Recei ved Bael,s. !-ercieit'

No. -Det from Location in-Mine of Coke Moiet. Ash Comb. Incomb.

Sectiön G. G. - Out side' ~xolosion 'Ar~'

H-301 Rl b &: Roof N.M.N. 500' inby 23 W. juct.ion No. 1 entry None 4.6 56.7 38.7 61.3
0-72 Floor do. do. None 4.2 56.7 30.1 60.9
R-139 Rib & Roof N.M.N. 50.0' inby 23 W. junc1;on No. 2 entry None 5,8 42.1 52.1 47..9
M-518 Ploor do. (10. None 3.7 63.2 33.1 66.9
C-228 Rib &: Roof N.M.N. 'jOO' inby 23 W. junotion No. 3 entry None 7.4 17.3 75,.3 2.1j':7
8-173 Floor do. ño. None 8.5 32.3 59.2 lio:8

Section ir. H. - 1J:x10eion Ara

Y-229 Floor 300' in-by 26, W. N.M.N. No. 1 entry Sml 6.3 32.7 61.0 39.0
L-41.1 ¡¡j.b &: Roof do. do. Smal 5.9 23.6 70.5 29.5
J-r.99 Floor 300' inby 26 W. N.M.N, No. 2 entry None 4.6 23.0 72.4 27.6
T-8l;4 RJ.b &: Roof do. do. None 3.5 30.1 66.4 33.6
E-338 Floor 300' inl1Y 26 W. N .K.N. lio. 3 entry Sml , .9 20.'i 6(;,6 'n.4
W-806 Rib & Roof do. do. Small 4.0 27.2 68.8 31.2
Q-03 Floor 300' inby 26 VI. N.M.N. No. 4 entry Smal 3.5 32.4 64.1 35.9
R-91.2 Rib &: Roof do. do. Sml 3.4 22.4 74.2 25.8
R-63 Floor 300' inby 26 W. N.M.N. No. 5 entry Lage 5.0 23.2 71.8 28.2
C-625 Rib & Roof do. do. '-one 3.3 23.7 73.0 27.0
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TAELE 2 (Continued) _ RESUTS OF ANLYSS OF DUST SAIES COLLC'l DECEMBER 1951

ORIT NO. 2 MI, CHCAGO, WILGTN AN FRAIN COiL COMAN

WEST FRORT. FR COTY, ILOIS

5siple of Amunt As--Received. lias is . PerCent
Cat :to. Dut From Location 1n Mine of Coke Moist. Ash Comb. Ineomò.

Section LI. - Outside Explosion Area

s-693 Rib & Roof Outby 17 S. on 21 V. No. 1 sntry None 10.6 35.9 53.5 46.5
C-578 Floor do. dO. None 6.8 42.6 50.6 49.4-

Q-922 Rib & Roof Outby 17 S. on 21 W. No. 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. Ql 21 W. No. 3 entry None 11.3 27.4- 61.3 38.7
:8-56 Floor do. do. None 5.2 10.7 84.1 15.9
G-153 Rib & Roof Outby 17 S. on 21 W. No. 4- entry None 10.3 :p.5 58.2 41.8
13 -444 Floor do. do. None 8.7 19.7 71.6 28.4-

R-637 Rib & Roof Outby i 7 S. on 21 W. No. 5 entry :tona 6.0 24.4 69.6 30.4
C-225 Floor do. do. None 6.6 19.9 73.5 26.5

Secti,qn J.J. - Outside Explosion Area

R-528 Rib & Roof Outby 7 :t,. on 21 W. No.1 entry Smll 12.3 18.5 69.2 30.8
w-ll7 Floor do. do. NOle 18.4 21.9 59.7 40.3
s-58 Rib & Boo Outby 7 N. on 2l W. No. 2 entry None 3.5 61.2 35.3 6Iq
M-852 Floor do. do. None 1.1 92.3 6.6 93.Ji
p.J90 Rib & Roof Outby 7 :t. on 21 W. No. 3 entry None 11.5 24.9 63.6 36.4-
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 e;ntry None 11.2 19.6 69.2 30.8
U -286 Floor do. do. :tona 14.6 19.4 66.0 34.0
c-681 Rib & Roof Outby 7 N. on 21 W. No. 5 entry 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) - RESUMS OF ANALYSES OF DUT SAI:S COUECT DECEMBR 1951

ORIENT NO. 2 J.,CHICAGO. WILGTON AN FRANKLI COAL COMPAN

WEST FRDRT FRLI COU, ILINOIS,

Sample of Amout As--Received Eas1s. Petcent
Ca No. Duet From Locatièn in Mie of Coke Moist. Ash Comb. Incomb.

Ssction K.K, - Outby ExploSion Area

i:-42 Rib & Roof 50' 1nby 21 W. on loaded ttack 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 74.6J -315 Rib & Roof 50' inby 2l W. en emptY" track old main None 6.2 37.5 57.3 4.2.7
N. haulage road

R-344 Floor do. do. None 3.6 67.5 28.9 71.1
Section L.L, - EXPlOSion Area

L-697 Rib & Roof 3rd crosscut inby 25 W. No. 2.A. a. None 5.6 18.5 75.9 24.1C-1Ol Floor do. do. None 7.0 17.7 75.3 24.7K-940 Rib & Roof 3rd crosscut inby 25 W. No.1 A. C. Small 5.2 30.9 63.9 36.1M-141 Floor do. do. Smll 5.5 29.3 65.2 34.8E-803 Rib & Roof 3rd crosscut inby 25 w. old main Non 4.3 48.0 47.7 52.3track entry
M-480 Floor do. do. None 3.2 68.2 28.6 71.4
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lA 2 (Continuod) - REUL1S OF ANYSE3 OF IXT SAMLE COLLED DECllER 1951

ORIEN NO. 2 MINE, æiCiGO, WILMINGIDN AND FR COAL COMPAN

WET :rBT, FRNK COUN 1 ILOIS

Can Ssmle of
Amui t As-~Received Basis. Percdnt

!b. Dus t from Location ~n Mie of Coke Mois to. Ash Comb. Inomb.

Section. M. M. - Gutby Explosion Area

F-528 Rib & Roof 25' inby 4N. 25 W. tro.,)k entry 0 .M.N. None 2.3 82.0 1).7 8l')

Q,-435 Floo r do. do. Nono 2.7 76.4 21.9 79.1

V-933 Rib & !bof 25' inby 4 N. 25 w. No. 1 le:t 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 & Roof 25' inby 4 N. 25 w. No. '2 left aircourse None 10.6 56.3 33.1 66.9

v-635 Floor do. do. None 1.9 17.6 20.5 79.5

V.,283 Rib & !bof 25' inby 4 N. 25 w. No. 1 right aircourse Noné 3.2 81.7 1;;.1 84.9

E-578 Floor do. do. None 23.1 25.5 51.4 48.6

B-232 Rib i: !bof 25" inby 4 N. 25 w. No. 2 right aircourse None 11.2 49.2 39.6 60.4

J""9bi Floor do. do. None 6.4 66.0 27.6 72.4

P-974 Bib & Roof :&trace 25 Vi. track entry Old M.N.
Smal 5.3 62.0 32.7 61.,

R-l31 Floor do. do. Smal 3.2 60.7 36.1 63.9

SectiÖl N. N. - Ou'tby Explosion AIa

Q,- 376 R,b & Roof 3rd crosscut outby 7 & 8 S. 25 W. Track entry
NOne 2.5 7,3... 24.4 75.t

T-602 Floor do. do . None 4.4 62.0 33.6 66.~

G- 385 Ri b & Ibof 3rd crosscut outby 7 & 8 s. 2. w. No. 1 L.AC. None 4.1 59.8 36.1 63.5

X-494 l!oor do. do. None 3.4 61.0 35.6 64.i

H-410 Rib & Roof 3rd crosscut outby 7 & 8 S. 25 w.
No. 2 L.AC. None 12.6 55.2 32.2 67.l

G-410 Floor do. do. None 6.0 30.0 64.0 36.0

Y -820 Rib & Roof 3rd crossc- outby 7 & 8 S. 25 w.
No. 1 R.AC. None 5.5 43.0 51.5 48.5

M-5;;1 Floo r do. do. None 1.4 83.0 15.6 84.4

Q.-674 Rib & Roof 3rd crosscut outby 7 & 8 S.
25 W. No. 2 R.AC None 8.4 21.5 70.1 29.9

Q.-18; Floor do. do. None 10.6 19.7 69.7 30.3
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TABIE 2 (Continued) - RESUTS OF ANY5i! OF DUST SALES Cm.IECTD DECER 1951

ORIE NO. 2 MI, CHCAGO, WIIMGTON AN FRA COA COMPAN

WEST FRORT, FRAIN COUNTY, ILINOiS

SaU, of Amotlt As--Received Basis. Percent
Can No. Dust From LocatiQn in !- of Coke Moist. Aan Comb. Incomb.

Section 0.0. - E.los ion Area

B -481 Rib & Roof 25' inby 14 N. on 25 'W. Track entry Sm 5.3 29.1 65.6 34.4
J -974 Floor do. do Small 2.5 70.0 27.5 72.5
G-599 Rib & 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. do Small 8.4 2i..5 70.1 29.9
V -801 Rib & :Roof 25' inby 14 N. on 25 W. No, 2 right A.C. Smll 6.7 19.2 74.1 25.9
L-993 Floor do. do. Small 16.4 2Q.7 62.9 37.1
B-708 Rib & Roof 25' inby 14 N. on 25 w. NO.1 left A.C. None 5.1 40.8 54.1 45.9
F-589 Floor do. do. None 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 7.1 42.8 50.1 49.9
E-473 Floor do. do. None 6.4 25.4 68.2 31.8

Section p. P. - OUtside Explosion Area

B-138 RIb & Roof OUt-by IN. on.25 W. No. 1 entry Ncn 1i.6 60.5 34.9 65.1
T-841 Floor do. do. None 6.2 29.1 64.7 35.3
C -959 Rib & Roof OUtby 1 N. on 25 W. No. 2 entry None 2.8 77.9 19.3 80.7
H-409 Floor do. do. None 4.2 64.4 31.4 68.6
M-748 Rib & 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 24.9
R-601 Rib & Roof OUtby IN. on 25 w. No. 4 entry None 8.0 63.1 28.9 71.1H-324 Floor do. do. None 8.6 53.1 38.3 61.7
G-366 Rib & Roof OUtby 1 N. on 25 w. No. 5 entry None 10.8 53.0 36.2 63.8
U-785 Floor do. do. None 6.2 35.6 58.2 41.8
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TABLE 2 (Continued) - RE qr ANALYSl! OF JÃ'ST SAMUS COLLC' IlER 1951

ORIE NO. 2 MI, CHICAGO, WIlGTO AN F'm COAL COMAN

WE FRGR, :F COUNTY, rLO is

Saple of Amount As--Reoeived Basis. l'ero en t
Can Nò. J)st Froi Loation in Min of Coke Moist. Ash. Comb. Incomb.

Section Q. Q. - Exlosion Area

V -548 Rib &: Roof 30 \ 1nby N.M.N. 25 W. No. 1 entry None ~2 66.0 30.8 69.2
E-96 .Floor do. do. None 5.1 35.3 59.6 1;.4
C-685 Rib & Roof 300 ' inby N.M.N. 25 w. lIo. 2 entry None 4.3 44.4 51.3 48.7
V-798 Floor do. do. None 4.2 4:;.1 50.7 49.3
0.498 Rib & Roof ~' inby N.M.N. 25 W. No. 3 entry None 18.3 3B.0 43~7 56.3
E-59 Floor do. do. None 9..8 34..9 55.3 44.7
V-5~ Rib & Roof 300' inby N.M.N. 25 W. No. 4 entry None 14.1 32.5 53.4 46.6
J -81 7 Floor do. do. none 6.5 54.1 39.4 60.6
U-294 Rib & Roof 300 ' inby N .M.n. 25 w. No. 5. entry None 2.8 66.3 30.9 69.1
G-231 Floor do. 1.0. None 6.0 43.1 50.9 49.1

Settion B. R. - OutbY Exlosion Area

:'-826 Rib &: Roof 3rd crossout outbr 25 E. on O.M.N. None 3.9 48.4 !.7.7 52.3
track: entry

R-544 Floor do. do. None 4.0 51.4 44.6 55.4T-234 "-
Rib &: Roof 3rd crosscut outby 25 E. on O.M.N. None 8.8 19.7 71.5 28.5

No. 1 Right
U-97 Floor do. do. None i6.8 17.9 65.3 34.7
1-613 Rib & Roof 3rd orosscut outby 25 E. on O.MoN. None 8., 26.1 65.4 34.6

~. 2 Right
r - 344 Floor do. do. None 7.' 15.9 76..8 23.2
M-516 Rib & Roof Entrance 23 w. on traok,entry O.M.N. None ~.O 74.9 22.1 77.9

HAulae Road
1.-6ll Floor do. do. None 2.9 79.4 17.7 82.,
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TABLE 2 (Continued) _ RESUTS OF ANALYSES OF lJST SALES COLLECTED DEIEMER
1951

ORIEN NO. 2 MINE, CHICAGO, WIlMINGTON AND FRIN COAL COMPANY

HEST FRORT, FRNKIN COUNY, ILLINOIS

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 4.1 67.6 28.3
F - 395 Rib & Roof No. 1 Entry N.M.N. 200' outby 23 West None 71.7

J -746 Floor do. do. None 5.6 62.3 32.1 67.9

II -464 Rib & Roof No. 2 Entry N.M.N. 200' outby 23 West None 5..1 75.4 16.5 83.'5

V -580 Floor do. do. None 7.9 41.1 51.0 49.0

L-769 Rib & Roof No. 3 Entry N .M.N. 200' outby 23 West None 4.8 54.9' 40.3 59.7

u -851 Floor do. do. None 16.4 18.8 64.8 35.2

C -198 Rib & Roof No. 4 Entry N.M.N. 200' outby 23 West None 6.0 25.7 69.3 31~ 7

w~647 Floor do. do. None 14.8 22.7 62.5 37.5

M-271 Rib 8: Roof No. 5 Entry N .M.N . 200' outby 23 Weet None 4.9 42.2 52.~ 47.1

B-857 Floor do. do. None 13.9 24.9 61.:2 38.8

Section T. T. - Explosion Area 4.6
G-835 Rib & Roof 15th Crosscut inbyRectifier on N .M.N. Smll 56.2 39.2 60.8

Q-8o Floor do. do. Sm 11 4.6 49.5 45.9 54.1

J -599 Rib & Roof 15th Crosscut inby Rectifier on No. 1 L.AC Sm 11 6.7 37.5 55.8 44.2

X -830 Floor do. do. Smll 13.4 28.0 58.6 41.4

W-397 :Rib & Roof 15th Crosscut inby Rectifier on No. 2 L.AC Sma 11 7.1 25.0 67.9 32.1

L-156 Floor d.o. de. NOl'e 8.1 17.8 74.1 25.9

Sectio-i T. T. - Intake air course-
no explosion area

J -571 Rib & Roof 6th CroSscut inby Rectifier NoM.N. No. 3 None 4.5 69.3 27.2 72.8
Left A.C.

T-47 Floor do. do. None 5.5 26.5 69.0 32.0
T-768 Floor 6th Crosscut inby Rectifier N .M.N. No. 4 None 4.6 34.3 61.1 38.9

Left A.C.

J -22 do. do. None 5.8 47.1 47.1 52.9
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TA 2 (Cotinuocl) - Rliil" OF AN:iES OF DUT SALE COU.ECTE DEl! 1951

0RI NO. 2 lU, calCA J WILTON AND Jf OOAL OOMPAN

WlT .FRT1 FRAIN coum, ILINIS

Salo 0 f AIun t AB--RGCoi Ted. Bais.. PI3I'ont

Can No. ~st Fr Location in Mine of Coke MU'ist. Ash Comb. InOlb.

Section U. U. - OutbY ~p1osion Area

P-785 Rib & Roof 125' outby 23 H. M. N. Load. hauaga on face Nonø 2.7 8ll. 12.6 87.4

U-145 Floor do. do. do. None 1.3 87 .3 ii.4 88.6

J-155 Floor 125' outby 23 W. M. N. Jit ruarund track Noe 7.5 29.5 63.0 37.0

u-634 Rib & Roof do. d.o. do. None 2.8 00.8 16.4 83.6

c-256 Rib & Roof 125' outby 23 W. ¡'..l. M. N. passing track Nooe 11.2 32.0 56.8 ~3.2

M-20' Floor do . do. do. None 19.3 20.5 60.2 39.8

L .192 Floor 125' outby 23 W. M. N. No. i M. N. air course None 15.9 24.3 59.8 40.2

L-950 Rib & Roof do. d.o. do. None 9.1 21.5 69.4 30.6

0-595 Rib & Roof 125' outby 23 W. M. N. No. 2 M. N. air courso None 11.6 21.5 66.9 33.1

Q,-277 Floor do. clo. do. None 14.8 22.0 63.2 36.8

18



relatively go coni-ban, had been suspected of being the
ignition souce. While it is known that electrical prac-
tices an maintenace of electrical equipmnt in the miing
inustry in goncral axe not what they should be, it vas
foun that alst DO safety facto aginst ignitions wis
afforded by most of the electrical oquiprnt in the expo-
sion area at the Orient No. 2 mine.

The undorgroun electrical distribution system has a
nominal potential of 250 ~olts direct current. Baxe trolley
wiro an rails aro used to supply electric power to loco-
motives an machios along the haulf'W1Ys. Both positive
an negative feoders are run along stub entries to supply the
face equipmnt. In som cases conections are nne by
inividual i: an female connectors, one :¡rt bein per-
maently attached to the feeder an the other pat attached
to the end of a trailing-cable conuctor. In other cases
convention "nips" ar used. These "nips" are usually
"home mae" from No.6 steel wire bent to form a hook an
are attohed to the trailing cablc.

It is comm knowledf' that electric arcs from trolleys,
elect:iicii parts of open-typ locomotivos, or "nips" will
ignite explosive mitures of methane an air; therefore, the
operation of this equiprnt in other than pure inta air is
cons ide rod hazardous.

In the exposion area, open-typ, combina.tion trollcy,
an cable-reel 10comotivos nro usod for gathering haulf'
F1ct-typ roels having vortical shafts are usod on al of
those locomotivcs. If this typ of locomotive vere to en-
counter explosive mixtures of methone v.d air, it woud, when
operated, ignitt the B"s.

Cable-reel shuttle cars of the oxplosian-tested typ
'Õre used for carrying the coal from tho fo.ce to 10adfnS
points. Maintenace and alteration of almost all of these
machins vere suoh that they canot be considered explosion-
proof. The practice of attachin a paver to.e-off to tho
shuttle -car can'tctor box for the purpose of operating rock
dusting ~h1ns, as foun, preeente two hazards; the possi-
bility of oiining a paver circuit uner load, an, in most
cases, no packing or glands vere used "here the cable fòr 1ihc
Miller plug enter cd the box, leaving an opening in sup-

posedly "explosion-proof" compartints".

It was f'neral practice to use only part of the bolts or
cap screws to hold in p1cce such parts as controller or con-
tactor covers, drill s"itch housinSS, resistor covers, an
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other pats of pennissible, explosion-proof typ, or opn-
typ iichin comprtmnts. For exale, the 10 Rt miing
machin at the inby end of rio. 2 stub off 3 soUth off 21
east, new main north hn 18 adjacent cap screw missin from
the flat ste..i plate cover of the controller 1xx at the rear
of the machine on the right Bide. An explosive mixture of
metha an air ignited inide a "b in this conditicm would
either sprin the cover opn at the flas where the cap
screWB are missin or blow it comletely off the box, In
either case ,an explosive mixure of methe an air sur-
rouning such a box vould be ign ted.

All post drills vere foui to nave a COIUctor inerted
in the trailin cable about on foot from the drill. Thse
connctors are of the ordinary iIauetrill ma an female
typ. This presents the danr of ares produced by (1) loose
contact at theso conectors or (2) opning a power circuit
uner load. One set of post drill had poer supplied by
lines mao up of singl conductor No. 14 ordiny hou.se or
"code" wire. Two vires from each drill were run far enough
to Join an be splicod to one set of wo simlar vires com-
ing from the power sourco. Packi gls wre fou lOOS9
or missing, Llorcover, they woul be inffective if used with
these wires. This pT¡letice resulted in openi into oan-
partlnts on lXrmissible-typ equipint.

On sol lXrmissible-typ cuttin mnchins, headlights
vere intalled that 'Were not supplied by thc l:ufacturer an
SOD of these were open-typ headights, Sæi had little or
no insultion or mechanical protection for the headlight
cables.

In most cases the rear conveyor lights on the II BIT
loodore had brolrn red lenses. Th tlin lenses were so
loose that they could in aOl caseS be pushed up an dovn
about l,1-inch to 3f8-inch. No seale or paocks were found
on any face equipint.

Fuees \Iro fou in tho trailiii-cable teps, but the
ratings vcro too high. The J1hin trailing cables observed
Yore of the "fll\-rosistant" typ. Table No.3 shovs the
location and condition of the vlUious pieces of mining equi'o-
ment in affected sections.
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TABLE NO. 3 - LOCATION Al OONDITION OF VAROUS PIEIi OF MINING liUIPME IN AF SECONS

ORI NO. 2 MIN mlOION, CHCAGO, m.GTN AND FRN COAL COMPAi, WIT FRRT, F. COUN, ILINIS

Location Beiiks

1 stub 3 south

27 Gast nort.'i

2 stub 3 south

37 eas t north

lbom No.8, 3
stub - 3 south
27 Gas t north

Ecui:¡ent
Perm
Typ

3 South See tion
Rubbor-tire- No
mounted dril-
ing machine -
t..o drills

Perm
(bnd.

Operation at Tim
of Elplos1on

- Z7 E Now Me North
Drilling centor hole on
right rib and center hole
in crosscut on left rib

Ruober-tire- Yes
Llountad uni versa)-
tyi minUi g
machine

Trac tor-mounted Yi;s
loading miihine

FoOl 2 - 3 stub Two post-

3 south 27 east mountad drills
north

Y01

No

No

No

Cutting right rib for
crosscut to 1 vest st~

AbOut one-half of cut
loaded out

Both drils set up end
drUl1ng right. and left
r1b center holes

2l

3 oap sorew out of explosion-
tested resistor cover plate

18 c a: screws miss inS frcx cover
plate on control compartlent -

7 cap screvs out of cover plate
on res is tor - prote ti va hese on
headight cable broken at .Packing

slend.

Pro tec ti va hOSE) broken on conveyor
l1eJt lead - no packing in gland
for light lead í.'im control box -

7 studs out Ðf cover on contrl
box - 5 studs out of cover on
ra.B is to

6 cap scre which secure bo.d. o-
drill to lr'lito)i cas1nB were miss-
ing frm each drill - no pa.king

gland in drill on lert rib - pluS-
ty- C oiic tors usd for trail ing
cable; plugs on pigtils frm
swi tcli housing.



TABLE NO. :; (Continued) - LOOATION AN OONDITION OF VAROUS PIECE3 OF MnING :mUIPME IN AFTED SECTIONS

ORInlT NO. 2 II,1NE EXLOSION, æICAGu, Wn.GTON AND JiIN OOAL OOMPAN, WET FRRT, JiIN OOUN, ILINIS

Lec ii tion

Moutl of 2 stub
:; south 27 east
north

Mouth of 2 stub
:; south - 27 east
north

D entry - :;
north 27 wes t
neii main north

o entry - :;
ncrth 27 lies t
ne.. mai north

2east-:;
10rth 27 west
IU"W main north

louti of 0
ntry

Perm Penn. Operation at T1iT e O:Ild. of.E losion Eoiarlt
Sec tion - 2 E Neii Main NOrth Cotinued

Explosion- 0 ehutUe ear a-t i.8 cap screws misBing on controller
tested. elevating conveyor vEl 1: box oover Jeffroy car - 9 CaP screws
permiBsible ing to unoacL Loaded missing from contrl comparnt
motor and. trip to cable-reel 100- oover on Joy car - stat-stop
contrl box omoti va at conveyor button destryed and lost
on conveyor head.

ent
Soiith

Elevatin con-
veyor - two
shuttle car

Cable-reel loco.
and loade d trip
at conveyor
boom

:; North section -
Rubber-tire-
mounted drill-
ing maohine

Rublir--re-
mounted uniV'rsal-
typ m1n:l¡: iihine

Tr ac to r"1un te d
loading machine
and. shuttls car

Iiaded shu tt1
car

No LoOIl ti ve appa.n Uy
preparing to pul oiit
loaded trip

27 West Ne.. Main NortiiYes No DrillinS top hole in
i..ft rib

Yes No Undercutting face

Yes - No
loader explo-
s.ion tes ted

Leading shuttle
car

Ex~los ion No
tested

At loadig pot

22

Lccomo't:lvs d.eoUy in front of
conVlyor boom ..i tl landed trip
ooupJ,ed - evidently force had

pushed tri.i into suoh n posi tlon

Two oap screws missing from
control box C"ver - hose broken
at hendlight gland - swi tah "on".

24 oap screws missing fro cover
plate on oontrl box - 6 cap
iiarews missing fr cover plate
on res 1s tor
9 cap screws missing from control
compar-aent of loader - 12 ciip
BoreWB miS"inB from eover pliite
of control canpartment of shuttle
irar
.12 B tu.de from control paneJ, oover



TABIE NO.3 (Continued) - LOCATION AN CONDTION OF VAROUS PIECE OF MUlING EQUPMNT IN AFCmn SECTIONS

ORIENT NO.2 MINE EXPLOSION, CHICAGO, WIIMNGlON AND FRN COAL COMPAN, WEST FRNKORT, FRN COUR, ILLNOIS

1. ca ti on Remarks

Mouth of 4 north
27 west north

Equitmnt
Perm
Type

Perm
Condo

Operation at Tie
of Explos ion

3 North Section -
Trolley and cable- No
reel locomotive

27 West North
Conne.cted to loaded trip
at 4 north belt head

Belt loading tripMouth of 3 north Main belt drive
27 vest north uni t
Mouth of 2 east
3 north - 27
west nort

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

Room No. 5 - 3
east 3 north 27
'West nQrth

3 eaat - 3 north
a t No. 7 room

27 west north
Room 10 - 3 east

3 north - ~7 west
nort
Room 10 - 3 east
3 north - 27
w.es.t north

3 north - 60
feet inby 27
vest north
27 west I'orth
near lùJ.tn of

No

Cross -entry belt No
dri ve uni t and re-
mote control switch
fQr main belt

Rubber-tire -mounted Yes No
uni ''' rsa l-type min-
ing machine

Drilling machine - Ye s No
two dri lla

Shuttle car

Shuttle car

Trctor-mounted
loading machine

Cable-reel loeo.
mati ve

Cable-reel loco-
3 north moti va

No - Explo - No
sion-tested
type

No - Explo. No
g ion -tested
type

Yes

No

No

Cross -entry belt load-
ing onto main belt

Place undercut and
nachine prepared to
move

Place drlled and drill
prepared to IIW

Car empty - traveling
toward ioading nachine

Tlo cap screws missing from resistor
cover plate - one cap screw missing
from cover on control compartment -
trammng control "on n position
Hose on headlight lead broken at
packig gland - 3 cap screws miSSing
from resistor cover plate

Cover plates on control and resistor
compartments completely bolted

Tlrteen cap screws missing from
cover plate on control compartment

Car loaded and located
under boom of loading
imchine

Place almost cleaned up - Four cap screws missing from cover
loaded shuttle car under plate on control compartment
boom

No

23

Apparently in operation

Apparently in ope.r tion



TALE NO. 3 (Continued) - LCCAn:ON AN COmin:ON OF VAROUS PIECE OF MINING EQUMw. IN AFCmD SECn:ONS

ORrNT NO. 2 MINE EXLCION, cmCAGO, WIIMNCON AN F1N COA COMP, WEST FPORT, ~N COUN, ILLNOIS
Perm Perm Operation at TimeEqui:¡nt TY Cond. of Explosion

7 South Section - 27 West North
Cable-reel loco. No
lItive

Face of 1 east Trctor-iunted les
7 south - 27 loding machie
west nort

On 7 south entry Rubber-tire - No
at lIUth of 3 east mounted drll
27 vest north machine

9 south entry Rubber-tire- Yes
mounted uii versal-

type minig machie

I.ca tion

1st "45" off
27 vest north

1 east - 7 south
27 vest north

9 south en try

8 south at 2
east 27 west
nort
At elevating
conveyor

No .,cking in
screws out of
com.,rtment

I.&dg shut.t1e car Six cap screws missing from cover
plate of contrl com.,rtnt

Shuttle car Explosion -
tested ty

No Under boom of load-
ing machine

No

Remarks

Ap.,rentJ; in ope~tion

headlight glad - 15 cap
cover plate on control

'1~ con tr ll r Appa tJ; tnlg drllg
halt o:¡n machie

No Moving in to make
cut

Two post-lIuited
dri li

les Set up and drilling
right and lei' rib
bottom holes

No

Elevating con-
veyor

Shuttle car Yes No Unloading into
elevating conveyor
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Open-typ headlght - 20 cap screws out
of cover plate on reistor com:¡rtnl; -
26 cap screws missing from caver plate
OD control com:¡rtnt

Six cap screws which hold drll frame
to switch box casing missing from each
drill - plug-type conectore for cable
Standard No. 14 vire used for drill
cable

Sixteen cap screvs missing from cover
plate on control com:¡r~nt



Miscellaeous

All undergroun employoes used pemissible electric cap las
for illuition, but evidcnce foun during p'evious inspections en dur-
in recovery operations inicated that tho practice of cllrying i:tches
n. cigirettes unergrou was hot unc:on.

Nons of the min personel had been trained in recent years in
mi rescue, with the possible exception of sa: individuals that might
be monibets of State oointaind team. Specially trained an fuy 

equipped
mi rescue team are stationd at Benton, Herrm, EldorQdo, DuQuoin,
Benld, Springfield, and Belleville, Illinois, ar these teiis, as wll as
a tew! froi the New Kathleen mine, Unon Collieries Comy, DuQuoin,
Illinois, participated in recovery oprations an worked tirelessly and
relentlessly in the hope that sow of the men in tho remote sect.ions of
tho explosion area might be alive. In addition to the rescue teCl, the
State bD three completely eCluipped mbile min resoU£ unts at the mi
a short tim Ilter the eXplosion occurred.

Fire-fighting equi:pnt was prOVided in each section, consisting
of bratt-icing mtcrials, fire extingshers, rock dust and water. FÚ'e
extinguishers an rock dust were stcard equipmnt at substa1;ions, an
cxtra large extinshers, water tas an hose wore provided on truolw
for f'neral use.

Two travelable passagways were available as escapeways from
each workin section to tho surface, an one was ventilated with intae
air. At the tim of the last Federal inspection the back-entry escal'ewaye
were obstructed with falls, and loose, unB\ipported roof was noted at
humrous points. A check-in an check-out systeri W(¡: in effect an each
employee cllried an identification check on his person while in the m1.

l'REIOOS EXLOIONS AT 'lIS OR NEY MIS

A f§s isntion in this mine in 1926 caused the loss of 5 lives
and another in 1947 caused the 10s8 of 3 lives. Several other =jor ex-
plOSions that occurred in this area in recent yoars werei

Date Mine Location Lives Lost

12/28/41 No. 47 Rarco, Illinois 8

3/25/47 No. 5 Gentralia, Illinois III

7/24/47 Old Ben West Frankort, Illinois 27
No.8
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ACTIVITS OF BURU OF MINS PERSONNL

The Vincennes office of the Bureau of M1s first learned of
the explosion about 8:25 p.m., December 21, 1951, when Mr. Fran Kolisek,
coal-min inspector at the Benton, Illinois office of the Eureau, tele-
phoned Mr. F. J. Bin tho Mr. Kol1eek had been notified about 8:00 p.m.
by Mr, F. Earle Snarr, f'nerlll superintendent, that there vas "eOL
trouple" at Orient No.2 mine, but that he iUd not lio" "hat it vas,
Messre, Snarr and Kolieek ~roceeded imdiately to the mine arriving there
abou.t 8:15 p,m. However, they were still unable to ascertain what had
happened an it "aB not know definitely until several hours later that
an explosion had occurred. Kol1eek called Smith at 8:25 p.m. and Smith
imdiately notified Mr. W. H. Tomlinson, Chief, Vincennes Branch.
Mr. TomlinsQn called all of the Vincennes :lspec:lrs an engineers who
were available at the t1m an requested them to reooin on call until
í'ther word was received from the min. Kolisek advised Smith that he
would call back just as soon as he could f 1n out whet had happened) but
as nothin further was heard froi him by 10:30 p.m. Tomlinson called him
but he still could not give any further inorition. It vas not until
ll:30 p;m., D3cember 21, that definte "ord was received that an explo-
sion had occurred and that 200 or more men were undergroun. Upon receipt
of this inormation Tonùinson called Mr. James Westfield, Chief of the
Accident Prevention an Health Division, Bureau of Mines, Region VIII,
Pittsburgh, Pennsylvania, and Mr. W. J. Fone, Assistat Chief, Health and
Safety Division, Bureau of Mines, Waehington, D. C. At the sai time
Tomlinon ordered Vincens inBpeotora F. J. Smith, C. M. Dovidaa, Jams
A. 0 'Conor, R. W. Whittaer, and Jais Sheridan, to prOCeed iLdiately
to the sceno of the disaster. These men, accompied by Tominson, left
Vincennes by autombile at 1:00 a,D. wi arrived at the mine about 4:00 a.m.,
DoceDber 22, 1951.

Inspectors Fran KOl1sek, W. R. Chick, J. R. Sunry, and C. L.
South, all froD Bcnton, Illinois, were alreadY participatin in the no-
covery "ark, Kolisek on the surface and the others unerground. lJpon
arrival of the party from Vincennes, Tominson took charf' of activities
of the Bureau of Minos representatives, and arranged the inspectors in

groups So that the Bureau would have me on eaoh shift day an night.
Later in the day, as it bocaiæ apparent that additional help "ould be
noeded, Inspectors Leon W. Kelly, Vincennes, Indian; Fran Perz, Terre
Haute, Indiana; Loren A. Belt and Clifton If. Dupree, Madisonville,
Kentucky; T. Alvin Scully and Roy E. Seif'r, Belleville, Illinois; W. W.
Kessler and Georgo W. Hamons, Staunton, Illinois, were ordered to the
scene. Inspector Perz arrived about 4:00 p.m., the others arrived through-
out the night and early T.orning or the next day.

Mr. Westfield arrived
1951, and took ir:n,ediato charf'
nection with the recovery "ork.

at the Dine about 8:00 p.T.., December 22,

of the Bureau of Mines activities in con-
He "ent underground at 10:40 p.D. that

26



night and rei:ind inside until ll:25 a.D. tho next Doming. Upon learn-
ing of the vast iiout of electrical oquipint involved in the explosion
area, Mr. Westfield ordered Engineers Robert S. J!l (i:chi1cal),
Pittsburgh, Pennylvanii Station, 1leau .01' Mis, an F. J. Gallagher
(eloctr-ical-nining), Mt. Hope, West Virginia Station, to assist with the
invostigation. They arrived on the scene a.bout 8:00 a.n., Monday,
!)conber 24, 1951.

Mr. J. J. Forbes, Director, Bureau of Mis, arrived on the
scono abou 1: 00 p.m., Sunday, Decomber 23. The Secretay of the Intorior,
Mr. Oscar L. Chapi, tof'ther with Mr. M. J. Anny¡ Chief, Cool Min
Inspoction B7.anch, Washinn, D. C., arrived about 3:25 p.m., Decei:bor 23.
Mr. Forbes Conducted Secretary Chpm on a to of the surface of tho
i:, an also accciiedhi ii Mr. John L. lewis, President, United Mie
Workors of AIrica, several coiany officials, on Bureau of Mines repre-
sentatives, on a short trip unergrou. Mr. Forbes also took charge of
the official investigation for the. Bureau of Mies, which stated at
8:00 a.m., Wednsday, December 26, 1951. The official Bureau investigation
;prty conisted of Missrs. J. J. Forbes, M. J. Anny, Jais Westfield,
W. H. Toiiineon, F. J. Siith, W. R. Chick, an C. L. South. Tvnty-two
Bureau of Mins representatives, includin the Director, assisted with the
rescue an recovery work an the official investigation.

STORY OF EXLOION AN RECO'RY oPRATIONS

The night shift entered the nine at the lfo. 4 shat at about
6:00 p.n. an the i;-trips left th shaft bottom about 6:25 p.n. Nori:lly
fr~ 20 to 25 Diutes was required for the trips to reach their respective
sections. Alling for several oinutos for the IDn to walk froi thß point
whore they left the i:-trips to thou respective plaes of duty an addi-
tional t1n for them to get ready to York, it is believed that the shift
worked but a short tii 'Wen the dieaster occured, This supposition is
born out by the following facts;

(a) In 3 and 4 nortl, 27 west north ony on oin car oJ: coal
had been loaded, the bolt was e¡¡pty, the loadin mahin v"s in a "Irking
place, an a ;prtly filled shuttle car was uner the loadin i;hine bOQJ.

(b) In 3 and 4 south, 27 east north west two loaded shuttle cars
wers lLt the (nin car) loading point awaiting enpty cars.

(c)
loaing point
loaod.

In 3 and 4 north, 27 north vest a loaded shuttle car at tho
and 11 trip of empty nine cars were present but nope had been

The night oine maf'r was on the surface at the No.4 shaft,
which is used for ventilation an for iness an egress when the explo-
sion occurred. The first inication he had of unusual occurrence
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unOl.ground vas "hen the power 'Went off, both in tho mine an on the sur-
face, and BLoke an dust were ei:ttd froln tho upcast shat. The povr
va" off approximtely :five ninuts. When it cate back on the i:gar -wnt
to the shaft botto and chanf'd doors there, puttin the stairway COL-

partænt of the upet shat on inta air. He then attenpted to contact
the diffel'ont sections of the ni by tolephone and vas able to reach all
of the sections on the south side of the shaft, -wrning the æn to rotun
to the surface :idiately. He was unble, however, to reach any of tho
sections on the no:ith, o=ept the 11 an 12 north, 23 vest north "cst
section. After attoi;tin to notify the L1n unergroun the nager then
called an "f tho coan officiala in the iidiate area, advising that
soæthing unuaool had happned in the nin. Aftor notUyi the oi'ficials
the i:g:r then turned hie attention toward assistin the men to escape
to the surface.

The lrorJan froc the unffected sections started for tho sur-
face; 133 escaped uninjued an unided - SOI: by way of the =in hoistin
shaft several i:les fron the scene .of the explosion, an san by way of
the No. 4 ahaft. No record vas availablo showintš how i: can out of
either shaft. Son of those vio escape i:e thci:t va;' through the inta
airvys an those near tho :Idiate No. 4 shaft botton escaped throug
return airways an to the surface through the hoistin shaft, also on the
rcturn.

Threc i:n were rescued, tvo of "hOl ha:! to be carried fron a

point on the new nain north entrics, approX1itely 60 feet inby 23 vest
north vest. On of these died in t.'ie hospita. Also, another i: wn
reBcued aljy" fron a point on the old min north at 1;h" entrance to 26
east north. Six othrs rade their ",y unssisted froi the 23 wst north
vest entries, and 10 escaped unsisted fron the 26 east north.

Ten am in 1 north 25 ""it north attenptod to crect a barri-
cade; however, they erected ony a single ply canvas across the entrance
to the No. 1 entry. Appaently no further effort vae mde to ehut off the
portion of the Dine in "hich they took refug an nine of the ten suc-
cunbed, the tenth retJind alive an "as rescued at 5:40 a.D., DeceDbor 24,
1951, approxintely 58 hours after the ignition.

A foremn and six men etated to nae a barricade in 25 west
north -wst, but "hen they noticed the air becoi;g better they chaed
their i:inds and nadB their vay to the surface through the intake air
course to the No. 4 shaft.

Federal Inspectors ~l. R. Chick, C. L. South, and J. R. Suiry
froo Benton, Illinois, did not learn of the explosion until 10:15 p.m.
They lidiately procured their equipnmt and went to tie nin, arrivin
there about ll:10 p.D. As the hoisting shaft, bein on the return, "\S
highly charf'd \lith carbon Donoxide, Messrs. Chick, South, an Si.y,
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together vi th several state inspectors, entored the ninc through the
i:way coopertænt of the No. 4 shaft at 11:45 p.P., travelin through
inta air to the 25 veet north west.

Rescue and recovery work was cooductod through the No. 4 shaft.
Seven State-i:intained rescue crews, a like nunber of Statei:iw roscuc
station superintendents, c. a teai fron a nearby Dino participited in
thc recovery work. ~ workin frotl this DinO including sone who were
underground at the tine of the exilosioo also a.s1sted as did hunreds of
volunteer workers.

The hcisting conprtænt was on return air an the air currcnt
was containatod by poisonous øis during the groater part of the recovery
work. San of the rescue workers -wnt undergrou by way of the stairway
coitænt (in fresh air) while others wont dow on the caf'. Those
usin the caf' haa to travel in retun air for a distae of approXitcly
600 feet frotl the shaft botto to a point in 21 an 22 west north entries
before reaohing inta air. As the air in the hoisting conptint con-
taind at t1Js as much as 0.3 to 0.5 percent carbon oonoxide the resoue
workers were forced to WEar 8's nasks wile traveling beWeen the suface
and the double doors separating the inta an return air currents on
21 an 22 west north.

The rescue crews proceeded in fresh air on the 21 west north
haulge way for a distae of about a nile frOl the shaft then north on
the new min north air course entries for a distace of approx:1toly 1,00
feet where evidence of force wa observed. The first interruption of ven-
tilation encountered vas at 23 an 24 vest north west we;ro a regulator
was danf'd but all stoppinS froo these cntries to the 25 and 26 -wst
north vest entries -wre in place. Froo this point on, the ventilation was
coi1.toly disrupted as all doors, stoppings, an overcasts inby had been
destroyed. The reScue workers advanced as quickly as possible by crect-
ing teoprary stoppins and carryin the frèeh air with thei: to a point
about 1,200 feet on 27 vest north west off the new nain north, At this

point heavy concentrations of c~bon oonoxide an five or mre porcont of
mthan wore encountered necessitatin retreat by the yorkers an obtain-
ing increased quati ties of air by tightening of stoppings outby an the
channg of a regutor noar tho shaft bottoo. After the ventilation -ws
increasod the rescue paty advanoed and crews protected by oXYf'n breath-
ing apparatus were sent on short trips to explore ahead of fresh air.
The york continued in this ii;r until all vorkings in the 27 west north
-wst "\re eXaDined c. bodies in this soction recoveted.

The workings in 27 west north west wore first explored as all
indications -wre that the explosion was east of those workings an it W5
thought that s= work:n my be alive. After these workings were eX-
plored the rescue party turned its attontion to the workings to the cast
of new i:in north. By erecting tei:oro.y stoppings the rescuers we 

1'0
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enabled to advance to the entrance of ) south 27 east north west but were
again forced to retreat because of air leakage behind them. Additional
air vas received by erecting temporary stoppings across the enbrances to
25 and 26 east north west thus thowing practically all of the air to the
27 east north vest. An opening was left in one of the stoppings in 25
and 26 east north west to permit patial ventilation of these entries.

After recovery of the bodies in ) and 4 south 27 east north
vest the rescue crevs a,dvanced by restoring the ventilation to 7 and 8
south 27 vest north. While the bodies vere being removed from the latter
entries a company official, a Bureau of Mines representative, and a State
inspector traveleù to the shaft bottom by yay of 27 vest north main north
entries. As these entriee vere on the return following the exposion
previous attempts to travol them vere impossible.

Up to this poin all bodies were removed without respiratory
protection. As it was inadvisiable to delay recovery operations in order
to restore ventilation in the ) and 4 north 27 vest north entries, rescue
crevs vere used to remove the bodies from these vorkings. While the last
bodies vere being carried from these entries, a crev entered the 25 vest
north entries used as a main haulagevay and in vhich it vas know that 12
men vere vorking. All of the bodies had been accounted for except the 12
knov to be in these entries and one oth"r. The crev traversed the 25
vest north entries almst to the new main north but found only tvo bodies,
then retreated to the first north where the miseing ten men vere found,
one of ..ham was still alive. The last bod,' vas found in the third entry at
the mouth of ) north, 27 east, north vest by the investigating party at
1:)0 p.m., Decomber 26, 1951.

PROPER DAGE

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

Other property damge consisted of the blowing dovn of poyer
vires, poyer feeder cables, trolley vires, and high pressure air lines
throughout the entire explosion area. Many timbers were dislodged CI.US-
ing 1. number of caves, but they vere not extensive. Some dage occurred
to the face equipment but this vas not considered extensive. There vas
considerable damage, hovever, to haulage equipment in that cars were
damged and locomotives in may instances vere blovn off the track and
parts, such as reels and covers, vere blown off by the explosion.
Considerable damge vas done to the motor-generator set at the junction
of the nev main north and the 25 vest north yost, and a rectifier set
just outby the 1 and 2 north off the 27 vest north vas also badly damged.
It is estimated that it vill take about a .month to clean up and repair the
equipment before operation can be resumed.

)0



llSTIGATION OF CAUS OF EXLOSICW

The investigation of the diSlster w.s Bto.ted about 8: 30 a.n.,
Decer.ber 26, 1951, by re:¡rosentativos of th U. S. Bureau of Mines, Unitod
Mine Workers of Airica, Illinois Departmnt of Mis an Mierals, a
ropresentative of the Governor of the State of Illinois, an offioials of
the Chicago, Wi1i1ington an Franin Coal Coy. Tho inveatisation w.s
continued on Docei:ber 27. The nams of the persons in the investi¡ttin

party on Decei:ber 26 an 27, 1951, are as follows:

u. S. Bureau of Mi s

J. J. Forbes
M. J. Anny
Jams Westfield

w. H. Toi:inson

J~s A. O'Conr
R. W. Whittar
W. R. Chick
C. L. South
Fran Kolisek
F. J. Siith
J. R. Sun
R. S. Jans
F. J. Gallgher

Director
Chief, Coal Mine Inspection Branh
Chief, Aocident Prevention and Health Division

Region VIII
Chief, Accident Prevention and Health Division

Vincenns Branch, Region VIII
Mining Engioer
Minin Engineer
Coal-Mine Inpector
Coa-Mi Inpector
Coal-Min Inapector
Coal-Mi Inspector
Cool-Mi Inspector
MeChanical Enginer
Eleotrical Engier

United Mine Workers of JIrica

John L. Ülwis
Hug White
Sho=- Whitlow

President
President District 12
President Loal No. 1265

Illinois Depatont of Mios and Minrals

Walter Eadie
Williii Johnson
Murell Reek
John J. Kotzæn
Ja=s Wilson
Jam s Sneddon
Albert H. Morris
John L. Ranin
Arthur Roidlinear
Roscoo Mooro
Edrnd Gre zlek
Edwad Mullaburn

Director
Assistat Director
Inspector-At-Large (Benton, Illinois)
Inspetor-At-Large (staunton, Illinois)
Inpector
Inspector
Inpector
Inspector
Inspector
Inspector
Inspector
Inpector
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Bepresentative of the Governor, state of Illinois

Harold Walr Professor, Head of School of Minin
Enineering, university of Illinois

Chicago, Wilmingn and Franlin Cool_ Comiimy

H. A. Treadvell
F. Earle Snarr
John R. Foster
Thoms Gavood
Charles Pullen
Charles Walker
Arlie Cook
Wilford McDaels
Georf' Chrisma
Lloyd Saylor

Vice Preeident
General Superintendent
Super in tenden t

Chief Engineer
Undergroun superintendent
Safety Engieer
:iy Shift Mine M9f'r
Night Shift Mie Maf'r

Chief Electrician

On December 28, Messrs. H. A. Treadwell, Charles Walr, Lloyd
Saylor, M. J. Aneny, Jams Westfield, Sherm Whitlov, William Johnson,
and Jams Sneddon made a trip unerground to obtain additional informa-
tion in conection with the investigation of the explosion, and \lere
accomanied by Mr. Curtis Johnson, official investigator of the labor and
Maf'ment Comttee of the United States Senate, and Mr. Charles Ferguon,
assistant safety director of the United Mie \'lorkers of America.

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

No final report as to the cause an origin of the explosion had

been released by an of the investigatins groupS at the tim this report
vas completed.

MIN CONITIONS lMDIATELY PRIOR TO TH DISASTER

The mine vas operating normlly, an no unusual conditions
sofa-r as could be ascertained had been repo1:ted prior to the t1m of
explosion. No interruption had oocurred to the ventilation system.
recording chart shoving the vater gaf' at the fan for December 21 is
in Figue 1. The veather was clear and fair, and no sudden chanf' in
barometric pressure or unusual temperature change had ocourred.

in-
the
The
shO\f

A recording barometer was kept at the main office oÏ the compa
and the barograph is sho\f as Figue 2.
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The norm bametric pressure in this area is o,ProXimtely
29.5 inches of mercury. lle roadiø; of the bameter taen on Friday,
December 21, the day of the eXplosion, for 2:00 a.m. to 10:00 p.m.,
ar as follows:

2:00 a.m.
4:00 a.m.
6:00 a.m.

8:00 a.m.
10:00 a.m.
12:00 noon
2:00 p.m.
4:00 p.m.
6:00 p.m.
8:00 p.m.

10:00 P.m.

29.2.5 inohes of mercury
29 .40 inohes 01" mercury
29 .50 inches of liorury
29.60 inohes of meroury
29.65 inohes of mercury
29.65 inches of mercury
29.6.5 inhes of mercury
29 .10 inohes or mercury
29.80 inohes of mercury
2'.80 inohes of mercury
29.82 inohes of mercury

Jicording to tho bagraph the batrio pressuro increased
steadil fr a low of 29.10 at 1:30 a.m., D30ember 20 to a high of 29.82
at 10:00 p.m. on D9cember 21, indioating that a-lospheric pressure was
not a fscwr in the cause of the eXploSion.

DElAl OF EV:mCE

The map i Appendi B, shows the p:rtion of the mine affected by
the explosion, location of the lb. 4 shaft, an th course of the veti-
lating current previous to the explosion. llis map alo shows the pro-
bable origln of the explosion, the approxiJte ara traversed by the nam,
and the approX:lte ara affected by violence. In addition, this map
shows the location of the bodies of tho victii of the disastel:, the
number and the locations of the areas from \1ich men escapod after the
explosion, and the location "here dut samples were tan.

The sketches of the active \/rking sections in the eXplOSion
ara appear as /Upendi C, D, E, F, G, and H. These sketches give the
detals ll to the location of the bodies J location of ming equ.illent,
the direction of major íbrces, and the ovidence of flame such as coke and
soot.
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Flam

The area traversed by the flame of the explosion was determined
by a careful examination within the e.xlosion area. In t.his examination
evidence of flame vas indicated by burs 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 charred an burned splinters on timbers left stading throughout the
explosion area. :Eidence of extrem heat vas shbvn in some areas by the
melting and actual burning of the insulation on power cables.

The first indication of flame encountered during ths rscovery
operation and investigation was some charred paper an charred splinters
on timbers at a point on the new main north approximately 240 feet outby
the 25 vest north west. There were indications of flame from this point
to the face of the new main north, and the flam extended the entire
length of the five entries of the 27 west north west. There vas indica-
tion of flame the entire lengt of the 27 east north west entries and
the flam extended on the 27 west north to a point approximately 68 feet
outby the 1 and 2 north off 27 we¡¡t north. The extent of flame in the
explosion area is shovn on the map, Appendix B.

The flame extended into all of the active and abandoned vork-
ings driven off the 27 vest north vest, 27 east north vest, and 27 vest
north. The coked areas indicating flae in the vorking sections driven
off the above-mentioned entries are show in Appendix C, D, E, F, G, and
H. The presence of flam vas indicated in the 3 and 4 north working
entries off 27 vest north west. Dist seples taken in this area showed
deposits of coke. (See Section AA, Appendix B) There vere coke stringers
in all four entries extending to ~ithin 25 to 70 feet of the faces,

There vere very fey eigne of burning and flame in the 3 and 4
south off the 27 west north vest. There vas very little sign of burning
and cokin in 1 and 2 south and the 1 and 2 north off the 27 west north
vest. The flame extended into the 3 and 4 north and the 5 and 6 south.
Indication of flae in this area vas coke and soot on the roof, and the
coke and soot extended to within 20 to 40 feet from the faces. These
tvo sections were not vorking on the night of the expl08 ion.

The 3 and 4 south off the 27 east north west vas an active sec-
tion and vas being worked the night of the explosion. The flame extended
into the 3 and 4 south entries to the caved area as shovn in Appendix C.
The flame extended in the No. 1 stub off the 3 south a distance of approxi-
mately 50 feet, in the No.2 stub a distance of 250 feet, which vas vithin
100 feet of the face, and in the No', 3 stub 300 feet, which is about 25
feet ou tby th8 face.
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The floi extended into the facii of Nos. 1, 2, 3, and 4 roODS
off the No.3 stub and into roos Nos. 5, 6, and 7 about one-hii the
depth of the roo. It was noted, however, thet the flone extended a

greater depth an the right rib into these rOODs tha: it aid on the left
rib. The flao did not exteni into rOOS tlos. 8 an 9. The ootent of
fl0m in this section \iS detoniined by the presence of coke stringers
deposi tod on the roof.

There were sign of extensive hoat along the No. 3 stub and

pirticuiaiy on the outby secti~n in that the inultion on the power
cable "lS chlrred.

Analysos of dust samples taen in the Nos. 2 an 3 stubs
showod paticles of coke while saiples taen in No.1 stub showed no
sign of coke. Location of sOLles are show on Section BB in Appndix B.
All of the bodies fo1l in the 3 an 4 south ahowd sign of lturns. i'e
bodies fou along No.3 stub showed sign of extrei: burns. T1e five
bodioe foun in No. .i stub showed sign of burns but apparently were
burod by the hot gases given off ftoo the explosion.

The flai extended into the 1 an 2 nort¡ 5 an 6 north, 7 and
8 north, 3 an 4 south, 5 and 6 south, an -te ¡Jain north entries, all of
which are driven off tho 27 vest north. AU of these sections were
abandcrod or idle the night of the explosion. Bags of rock duet stored
in the 1 an 2 north shoved eign of burnin in that the top leyer of
rock-dust bags were patly cansumd. There was evidence of extensive
burnin in th 5 ii 6 north and the 7 and 8 north, in that there were
deposite of coke on the roof and Boot strinf'rs "hich extonded to Within
6 to 12 feot of the faces of these ontries. There was little evidence
of i'la entering the 3 and 4 south off the 27 wost north. The 27 e.
28 "loir north air courses inby the lJin north showed considerable sign
of bur in that coke deposits an soot wero fou an extndiid oJost
to the faces. At the tii: the r""p showig the oxplosion area wa CCI
pleted the ooin north entries could not be explored, therefore, the oxtent
of forces and extent of flame into this area is not show on tho naps
subnittod "ith this report. Subsequent to the clOllO of th official in-
vestigation tho ooin north entries have been explored and it -ws foun
th~t the fle traveled into these entrios to within 200 feet of the :faces.
This was detori:ined by the pioces of buned rock-dust bags.

The 7 and 8 south entries off the 27 west north was an active
section and was vorking the niØit of the explosion. The fle of the ex-
plosion extonded throughout the 7 an B south and there 'Ire signs of
consiilerable heat in this area, as coke -ws deposited on the roof and tar
on the power cables had i:lted an run. The ta froD the cables was not
burned, and tho deposit of coko did not extend to the face of these
entries but vas "i thin 10 to 20 feet outby the face. There vere soot
strinf'rs frOD the roof alrost through tho entire 7 and B working section.
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Very little fla entered the 3 an 4 north off the 27 west
north. The bodies of the i:n foun in this "orking section .showed very
little sign of burin. Tho analyses of the dust sariples taen across
the 1, 2, and 3 stubs off of the 3 an 4 north did not shoW the pre-
sence of coke. The location of these saleB are show as Soction DD
on the map, Al'pendix B.

Forces

Tho 27 and 28 east north west and 27 and 28 "est north are a
continuous set of east-west entries connecting the ne" an old IJin north
entries. Those entries are shown in Appendix D. In future reference to
these entries thoy will be called the cross entries. In these entries
there was a conflict in direction of najor forces at soi: points; thee-
fore, it is extremely diff:lcult to follow the sequence of this explosion.
Sru1zing the evidence of the forces the =jor force seeDS to have
traveled generaly both east an west froi the vicinity of th 3 an 4 an
5 and 6 south to th east and the \lst e:irenities of the cross entries
and south""rd. in th old IJ1n north and na" min north.

A door an a stopin separated thG working sections on the
east an 'Woet portions of the cross entries. Pats of the door vere blown
east an othei: pats in the opposite direction. The stopping was blown
east appontl by tho firet wave of the ei;losion. The conlictin
forces exteed frai this door an stoppin oasi;rd to tho win north.
Mi care 'lre i:ved in both directions "Wth violence near main north and

7 an 8 Bouth. It is not known exactly "Were the cars vere before the
explosiou; hovever, they my have CQL out of the rein north entries.
The car in the haulge 45 from min north and the door were DOved Bouth-
""rd. The cas in the cross entries vere Doved westward. The sanèl car
attached to the locattive was noved fron the vest, and practica.y aU
forces f;ioLl that point appearod to have moved eastvnr:ì to 3 and 4 north
and beyond. The forces were violently eastwd at the nouth of 3 and 4
north. The outby en of the conveyor was movod eastvard. The "hole trip
at the e:onvoyor loing point was noved several car lengs eastward, and
the loconotive "as derailed. Six enpty cars on the vest end of tho trip
"Wre jiid into a 35-foot length of the entry. However, the two cas
shovn in 27 west air course vest of 3 an 4 north can fron the v1cinity
of 3 and 4 north. Farther eastvard "here the entries angle to old riin
north a rectifier house vas denolished an the rcctifier sot moved 20 feet
"Westvard, The evidence near the door eoparating the east and vest portions
of the cross entries inicated "ithout question that t~e last forçes in
that aroa vere noving vestward. Hanf'rß installed in No. 28 entiy sup-
porting a LlSSenf'T wire for a cablo "ere briGhtly polished on their cast
sides, an dust and Boot stringers had collected on all thoir west sides.
This "as a McKinley-driven entry, and the corrugations mnde by the cutting
bits offered sinilar evidence. The east side of each little ridBß "as
polished, an dust an soot stringers had collectod on tho west side.
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The general direction of the forces was toward the new main
north frm the 3 and 4 and 5 and 6 south, thence southward in the new
ma north and westwar in the cross entries.

Th overoast at the junction of new mai north and 27 west
north west was completely demlished, o.d th rubble was blown mostly
westward. The foroe wave moved frm there westward and into the 3 and 4
north and 3 and 4 south panels. It rebounded from the 3 and 4 north
panel, blo"ing out the stopping in the cross entries at the mouth of
the panel toward the south, and it alo thew an empty trip at that point
violently asaint the south rib.

In pal 3 and 4 south, 27 east north -west, see Appendi C,
forces were violent inby fr the mouth of the pwl entries. The panl
entries ar designted A, B, C, and D, fr west to east in this case.
The force caried a strtcher in a closed t\buar meta case, a fir
extinguisher, and extr brittice boardB frra a fire station in C entry
near the main cross entries southwar to the 45-degre huulns"ay, iid
thence oastwar toward D entry. One cap, or lid, of the stretcher con~
tainer was caried to the location of the vrcked 2-car trp in D entry
over 300 feet from its stating pli.e.

The force apparently strck the 8-ar empty trip on its nortl
s ide as the trip wa moving toward D entry through the door in tho 45-
degre (track) hau8fway. Thur car of the trip were uncoupled ond
scattered about; the othor four roaid coupled. ll they wero blewn 1nto
the trkless B entry, and thoy drueBed tho 10comQti ve with the¡, aided
perhaps by the lJmentu of the trip at the moiit when the forco strck,
until th 10cantive "es dora1ed. Tht o.d small pieces of debris were
piled a~int the nortl end of the locomotive c.fter it stopped.

Several i ta of evidenoe indicate that the single dor in the
45 bet"een B o.d C entries was open. The empty trip wll apparntly
stretched across both B and C entries "hen it WOl struck broc.dBide by
violent forces fr the north. The eight cars a.t the 10a.der hea.d in C
entry "ero fully loaded, and the fact that both shuttle cars vtre "ai ting
loaded at tho loader head indicatod that the loaded trip was waiting for
sometime for the empty trip to clear. The locomotive of the loaded trip
"ould have been close to the track switch at the 45 when tho last car wll
being 10adod. A shield plate, or lid, :fm the top of tho loc.ded-trip
locomotive "as found about half-way between the 45 ond tho loador head,
indicatihg that the locomoti va was outby towcrd the 45 "hen tho shield was
blown off, sine all forces appear to havo travelod generally south"cxd.

The bumper ut the northwest cornr of the 10c.dDd.-trip locomo-
tive exhibited 0. dent, and the motonnon's scat at tho samo cornor "ll torn
off with suff'ciont forco to sheer off the bolts wliich held it to tho
frnm. The inby sido of tho inby ompty car in C entry "ll bent inwid ond
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it is assU0d that this car sTluck tl:e loaded-trip loconotive. The C
entry is dow grade tOWlrd the caved area, and the loaded trip ran dow

grade for a short d1stonce. Futher evidence that the door was opon wis
the position of the door nnd its fr8D. The door was throw ooy 0. few
feet eastwad fron its position and was not broken but the header of tho
frai, WhiCh was relatively heavier an had less a.ea to offer resistnce
was thrown nearly as far '"s the wreclrd cars in the C entry.

The stat-stop push-button svi tch box of the loader head an
the positive power nip, each vith a piece of cable attached, an the
10con:tive gong were torn off and blow inby to the next crosscut. The
hoadlight lens on the north end of the 10conotive was broken an the
headlight "'as i'illed vith coal dust and =11 pieces of coal.

The 10coootive an two cars in D ontry were thrown conplotoly
off the track southward fron the curve into the reverse 45. 00 shiold
section froo the top of the 10coDotivo, the go, real nip, an one set
of spooling rollers were blown into the car next to the locomtive, and
dust, coal, snall pieces of wood vero piled two feet hig a¡nst the
north side of the DOter nftor it stopped.

In B entry the concussion shattered the boad etopp1nS an
pilod the debris agiinst one shuttle car. In A entry the saloo doors
were blow southward, but the frai was left stiin. The shuttle ci;rs
appeared unisturbed; even the coal on top of the loas was not. blown
off. Partly-filled oil drun vere blown fron the DOuth of No. 1 stub
southva.d in A entry an vere baly battered; one traveled as far as tho
45-degroe crosscut inby No. 3 stub. The boad stoppins an the saloon
doors froo the loader head inby betVen B and C entries vere d=god but
not coiletoly dostreye~., the for 

co being eastwad fro¡; B towrd C ontry.
The boa~. stoppings between Nos. 1 and 2 stub entries ;¡re ~ged to
different degrees, as shov in the slrtch, tho force first bein froo
No. 1 into No. 2 an then back to No.1.

In tho face regions of the stub entries and rooDS off No. 3 stub,

no signS of violenco yore observed. All of tho .rnn in the stub !:ved away
fron tho ildiato fc.co areas, an they were fou in the Nos. 1 and 3
stubs. On i: had apparontly noved fron No. 2 stub into No. 1 stub,
leaving his fl/lJO safety l"-lp and cap in No.2 stub, and nost of the Den
in the south pael entries were found close to their vorking stotions.

In proiol 3 an 4 north, 28 west north west (AppendiJ E) forces
within the panel wore not violent. Forco in the 4 north D entry appoared
to have boen inby fron the nouth of thc pul toward the face of the
entry. In tho rest of the panol the force s Dove~_ enstwurd an south'13rd
towarå the nain cross entries. The force did not oxtend to the face re-
gions. Loose objects on nllchines and rock dust on ribs and roof appeared
unisturbed. At the nouth of the pal ovidence of force vas nore pro-
nounccd tovard the south.
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In ponel 3 an 4 south, 27 vest north west (Appendix F) forces
i:ovod in a southerly direction into thc pael ontrios and thonco eastward
throUß crosscuts in tho pqol entries (or northoastwnrd in the case of
th(: 45). Part of the equipint fron the fire station in the nouth of
one of the intao ontries was blown nearly 150 foot southward. Tho cars
were blown violently off tho track southvard an eastward in the 45.

In- panel 7 an 8 south, 27 vest north (Appendix G) violenco
vas great. ~e south ontr:les in this paol are desiø:ted A, B, C, and
D froi east to Yost. Indications of forces moving southward into the

pal wore noted in D entry, but in the other three ontries ILL nnjor
forces traveled to the north an vestward throug tho crosscuts, Tho
trip at the laning point in C entry lacked on a half car of bein
fully loaed, an an empty trip was moving into B entry, Both trips were
blow partially off the track with considorable violence, the forces
driving the cars northvard an westwrd. One ma was blow forcibly west-
ward uner the loaed trip at the loading-point crosscut. The air com-
pressor for shuttle-car tires -ws blown northward against the onpty trip.
All doors an st~pin were demolished by the forces traveling westward
throug the crosscuts, except in the 45-dogree haulf'way, where the
northvard movin forces were deflected eastvd. Signs of violence wore
absont in the faCe regions of the pal entries and the oast stub entries.
Few, if an, of the lOn had moved any appreciable distance from tho loca-
tion where they yore workin when the explosion occurred.

In panel 3 an 4 north, 28 wost north (Appendix H) direotici
of major fcrcps was north in all four pael entries. Tho cable reel of a
locomotive vas blown 100 feet northvad, an stOP:Pin an the stub-entry
belt which vere placod east-vest, or broadside to the direction of force,
were blown northward. Forces through tho crosscuts in the pael ontries
rOlJved or d~d all stoppings froD vest to east. The forces veered
eastwrd into tho No. 1 stub entr~- an blev out sorxi of the stoppins in
a northerly diroction. No violence vas observod in tho face regions.
All ron had coiæ out of tho face area bringing their d:!r buckets and
'lre foun huddled in a sml area in the pael entrios at the mouth of
the stub, vhere thoy had died.

Methane as a Factor in the E:ilosion

This mine is classed as flssy by the Illinois Dcportrnt of Mins
and Minrals an explosivo gas vas recorded in air sai:;l(:s in all of the
16 Federal inpection mae of this r..

The nin,e vas :produeing 1,570,770 cubic feet of i:thane in 24
hours at the tin of the last Federal inspection which vas in July 1951.
It is a known fact that abandoned ;iels an~, sections of panels tCric1_
"old ends" contain ¡;iothan. This fact has beon statod in all of the Federal
inspection reports.
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The following statei;nt is takon frOL tho first reinspoction

of the Orient No.2 ni i:e March 18-251 1943: "On of too groatest
potential gis-ignitian haziirds in this mine exist at points know
locally iis 'old ends.! Briefly, the formation of an 'old end' is iis
follows: The inby third of a pal including the rooms on each side is
worked out, and the pillrs extro.ted. Tho area then caws, an gis is
reloased. An entry crosscut near the co.ved area is thon opned, mi
tho ventilating curront is allowed to flow past tho edf' of the gis ac-
cumtion, with the idoa of diluting it mi oventually carryig. it
away. This air current is thon used to ventilato tho outby side of the

pal in which man mi nonpert11ssible electrico. equipint are vorking.
Theoretically, theee bodies of gaB aro sUpposed to remin stationary mi
dilute gradually froD the fringes, but in practice the gis body has been
obsorved to move back and forth When a locomotivo was oovin in the pal
or whon a door has boon loft open. Whon it is realized. that all haulf'
roos aro on return air, the latent hizards in this systeD of i:ing
bocone nore apparent."

The last inspection report cited tho following violation of

the Federal Mio Safcty Code: "Methane was detected in nuiroUB abaoned
cntrios (termd old ends) by oeans of a periissible flam safety lop.
The vontilotioti WIS short-circuited at No.1 roon in thoso iibaonod on-
tries f'neraly. Trolloy loconotives wore being operated 150 to 300 foat
outby the old ends. n This violation was cited in five of the previous
inpection reports an, durin the investigatian of tho oxplosion, s~los
vcre takon in a niibor of tho old ends in the aroo. of the Din affected
by the explOSion, the milyaes of whieh are show in To.ble 1. The nothano
contont at the point of s!llin in these old cnds contained mtho
vo.rying fron 1.52 porcent to 8.0 percont.

All of the workin sectians afected by tho explosion wore

vontilawd by air tho.t ha. passed by the entrancos to o.bandoIld workings

(old ends).

In ohecking the ni exiinr's rocords it WIS fou tho.t
throe of th abn.onod soctions and old ends wero "working" or caving
just previous to tho explosion. The nino exaiinor's book shovec', tho.t:
"The 1 an 2 east and 5 anc1. 6 south 27 west north is on the novo mi
falling. Clear as far o.s I could got." It was o.so reported that tho
abo.oncd places in the 3 and 4 south off the 27 yost north vest wero
"vorkin" o. Co.vin.

Gus was reported in No.3 and 4 air coursos (old ends) of the

3 o.d 4 north off the 27 west north on Docenber 18, 19 J 20, and 21.

Selos taon in old onds in tho cxplosion area showcd ixthano
o.S f 0 110vs :
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Bottlo No.

C-5480

11-2376

A-2754

A-2795

C-55iB

C-5;533

A-2175

B-9833

Loation Methane
Mouth of No. 1 east, 3 south, 27 west north 4.80 percent

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

In 2 north at 4th crosscut, 27 eust north 1.52 percent
west

At 4th crosscut in 3 south off 27th vest 2.68 percent
north "Wst

Inby nouth of 4 east 3 north, 28 "Wst north 2.9 pereent

Inby 1st crosscut No. 1 air course 2n north 4.9 percent
28 \?st north

Lip of cave, old ond D entr;r, 3 and 4 south, 8.0 percent
27 east north west

Lip of cave, old end D entry, 3 an 4 south, 8.0 percent
27 east north west

Inasrnch as theso sailes were taen at the outer edf' s of
falls in the abaoned areas, tho concØntration of mthano "i thin tho
abandoned areaa undoubtedly "\re L1ch highor.

The i: e:iinr for the rirning shift of DocODr 20 reported:
"Th 3 an 4 east 3 south 27 ellt new win north is working an falinS
this i:ornin. Gas in roo 1, 2, and 3." In accoxdiice "ith the ongi-
neor's nakings this location would bo rooLl 1, 2, and 3 off No. 6 stub
off the 3 tid 4 south, 27 Oo.st north wost. The so. nine o:iinr mde
tho follOWing report on Decenber 21: "The head end and 3 and 4 south
27 east ne" r.in north is unsottlcd and falling. Clear. as far as I could

fgt. II

Durin tho day shift on Decenbel' 20 and 21 a gnS watclu was
assignd to watoh the abmdoned "orkin inhy the No. 3 stub at tho 3
an 4 south. Tho nine e:ior for the night shift on Doceober 2:i did
not roport o. 88s in the 3 and 4 souti peol but stated "hel) questioned
iifter the eJCploilion, that the workings inby the No. 3 stub "ere urttled
and falling.

DuiIg the recovery operations it was found that the abanoned
workings had cavod to the juction of No. 4 stub an the 3 an 4 south
entries and that ex,losive gas "as pro sent just inby tho location of the
bodios of t"Q tinbcrrxm in the 3 south air course. Explosive gas was
iilso found at the falls in 4 south ontry ar air course.

41



Duing tho recover;\, of tho 3 and 4 south of tho 27 oast north
west a cortified = an an assistant wore left in the area and intructed
to Wln the person in oharf' of recovory operations if the gas starw(1. to
Cot out of tho abandoned workinf'.

Accunulution of oxplosive gas wore also foun in 4 south entry
on Ilccobor 26, 27, and 28, durin the tin of the invostigation. The
analyses of an air saile takon at tho odge of caved area (old end) in

3 and 4 south at 10:18 a.n., Ilceobcr 27, oontained 8.0 percent i:thane,
a highly explosive oixturc.

Fror evidonce after the eJ910sion it was foun tht the min
vontilating door in the 3 and 4 south at 27 oast north west vas open.
Fra: the location of the trip of onpty cars and the location of tho door
it va apparent that the ~.oor was open at the tin of the explosion te

perDit the shifting of enpty an loadod trips, The opning of this rJoor
woul relieve tho ventilating prossure on tho abanned aroa of the 3
an 4 south entries and would have a tendency to lot the ga froo the
old ends coo out onto the activo workings, FrOl the reports of tho fire
boss the old cnds in the 3 an 4 south were working an cavin an, froi
the positions of tho caves in the 3 and 4 south, a cave occurred s~~-
tin after the niBht fire bess Lade his inspoction of this pLace about

5:00 p.o. on Dece;:bor 21. 11 larf' cave occurring in this area woul force
g¡60S out into tho live workings of the 3 an 4 south.

Durin tho recovery operations a packaeo of cigarottes was
fou mar the bodios of the two tinberin in the 3 and 4 SQuth off 27
east north vest, an bits of cigaottes vere Ilar the 10cotien of these
tw bodies. These cigaottes were broken but thoro was no sign that thcy
liad been burned. Paper covering on the package of cigaettes did show
signs of burin as did other paper foud in this area, such !lS parts of
rock-dust bags. Tho bodies of thse two DOn woro found near tho cavo

(oM end). 11 thoroug search was rido during tho rocovery operations an
also during the investigntion an no retches or cigarotte lighters were
found at this location,

Evidonce obtained durinG tho recovery o;?rations an during
tho investigation indicated that the tvo post-iiountod eloctric drills in
tho No.2 roon, No.3 stub, 3 and 4 south off the 27 east north west woro
in oporaticn. The bodios of the two nen ope~ating those drills \lere
found near tho Douth of the No.2 rOOD, 18 foot and 26 feot froi the
drills. The 5 B.U. Jey laner in the No.3 roa:, No.3 stub va not

oprating. This is a stand-by loading r-ichin and it =s parkod across
the entrance to the roon with the cablo CGilo~. up on tho loading hoed.

Tho 11 B.U. Joy loading mchine in No, 8 roon, No.3 stub was apl"uontly
not in operatien. Tho loading head and boon woro loru:J.)d with coal and
the shuttle cars voro at tho car-loading station at tho 3 and 4 south
entries.
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Tho cutting i:chin near the face of the No.2 stub was D._

parently in opration ns wore the Dooloy dtlUs in the face of the No. 1
stub. Th Iuin =hin and the PooJy diill were not in tho area. which
showed :l:!, as thoro \IS no coke or sign of buiin at the faco of No. 1
stub an at the i'ace of the No. 2 stub.

The two shuttle cars were found loaed at tho elevatins conveyor
at tho car-loain station at 3 =d 4 south. The shuttl0 cars wore COl:-
pletoly loaed. an wore buirod together. Thoro "\s no ei:ty car unor
the elovating conveyor, soo Appendix C.

The two post-noutod elocttic drillß in the No.2 roOD wore of
tho pormissiblt typ but ~lOro in Louporissible condition and wro cap-
able of igniting an explosive nixture of r.tliano an air. Tho two shuttlo
cars were of exploaiaii-testoa construction but upon GX8intion -wro foun
to be capabl0 of igniting on oxplosive niiture of DJthone an air. Tho
conveyor elevator llaS also capable of igni tin an explosive rio of
mthan ond air.

The conition of th electrical equipnnt in the 3 an 4 south
entries off the 21 eo.t north \/st is described in detail in this roport
under the heading '~lectrica Equipnnt" .

Factors that Pi;evcntEd the Spread of tho Explosion

Tho forcos of tho explosion ond flam extended. throUß the four
workin s6lotion and. propDe¡ted along the haulgc ontries of the 27 \rst
north west, 27 oast north west, 27 wcst north, an alon the old an no"
riin north ontries,

FrOD evidenc. foun o.tez: the oxplosion, .fli va prope¡"td
by clouds of coal dust rail3ed froD accurlotiona of coal dust on the floor
of tho ontries an possibly by tho onission of accunulted ga frOD
nUDrous "old onds" in tho explosion aroa.. There woe evidence that these
entries had beon rock-dusted but the incODbustible content va not suf-
ficiont to ronder the accunlation of coal dust non-explosive. Salos
tan on those entries, as shovn by Sections EE nn FF, (see Appendix B)
averaged 36.8 percent an 33.0 percont inccrbustibli rospectivelY.

InMnuch as those sunles vere taen in the explosion area they
are not truly reproscntative of the inconbustible content of the dust prior
to the exploeion; hovever, they indicate that sufficient inert i:tter was
not present to prevent propae¡tion of an explosion. Laf' accunulations
of fine coal dust renained along tho floor of thcee entrios aftor tho
explosion.

Dust sailes were taen at Sections 'i, GG, and SS (see Appendix
B) on tho nov min north outby tho area affoctcè by the flan and noar tho

43



edø" of the extent of f-orce in the e:ilosion o.reo., and tho onalyses of
theso ooiples are shown in Tabla 'No.2. The nve-raf' incoLlstible con-
tent of dust sa.les at Section 

'I is 45.51, at Section GG ill 50.41,

one. at Section SS is 52.21 percent.

Dut sm:ples yore taken on the old i:in north entry outby the
urea covered by tho flai ond o.t the edf' of the forces of the ex¡losion
at Sections LL, RR, end UU. The o.verage percentce of inccibustible con-
tent cf these sat))les '"s 40.56, 48.61, ond 52.03, respectively.

Unquestionably the rel1tively high inert content of the ilust
along the now min 'nrth and the i;in north l:Iited the spre"- of the
ex¡losion outby the 25 oast north -wst and the 25 west north. The an-
lyses of dust samles taen o.ross the 25 west north west at Section QQ
nvoraf' 53.40 percent incombiutible.

Dust sa.loe taen in Sections 00, NN, an-1 MM an tho ontries of
tho 25 el1st north vest an 25 vest north avoraf'à.: 39.34, 56.72, rod
66.64 percent incoi;ustible. respectively.

Dust samles vero collocted at Section PP, on "the 23 vest¡ north

west an the inconbustible content fWero.ged 57.99 percent. The inCOLl-
bustible contents of the dust in these locations, although less thon the

59 percent required t() r-ndar the ooo dust of th Illinois No. 6 coal
bed incapable cf propa§'ting an o:ilosion, together vith the offect of
expaion into open mi abadoned 'Wol'kings irevented the propa§'tion of
this explosion into the active "Workings of the 25 west north 'Wst, 25
west north, an the 23 west north weet.

Dust saii:1eo 'Were taen at Soction KK on the nain north at the

jiuction of 21 west north o.d at Sections JJ an II on the 21 north wcst.
These locations wee out of tho explosion area. The anlyses cf the four
sanles "tn at Section KK ran frcr 42.7 perccnt to 81.7 :prcent
inconbustible and average 67.52 percent. Tho anlyses of the ten snIles
taen at Section JJ range froi 30.8 percont to 93.4 percent incoLlbustfble
and overage 43.79 -prcent. The analyses of the ten sa.los taken at Sec-
tion II r8I froi: 15.9 percent to 90.3 percent inconbustible and aVGrage
44.40 percent.

Three of tho four sanles taken at Section KK contained Dore
than the 65 percent incoribustible mterial recoLnded. Of the ten
satples taen at Section JJ ony on of the samles contained nora than
the recoODended 65 rorcGrtt incombustiblG naterial and of the ten ganples
taken on Section II only tv contained i:re than 65 percent inconbust-
ible. This indicates that sufficient rock dust hnd not beon applied in
this nrea.
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SUMY or EV.LIEICE

Condl tions observd. in the min au.:ng the recovary operations
ond the investigation followig the disllter tog¡theÍ" with infOl"lt:ln
avcll~.blo from previous Federcl oocJ"' 1npootion re)?rt provide
amplo evidence as to thl3 oaue end probcbly origi of the explosion.
The evidonco f' which thl3 conclusions ef tho FedercJ investiga.tors
are drwn in sumized as fbllews:

1. Fla end fOrcl3s of tho explosion 'tc.versed tho entire 27
west north wost, 27 east north west, i:d 27 Vl3st north syste of cross
entries wtd most of th active W'rking; therefr.

2. The direction of travel of the explosion throughout most
of the affeoted EUa was diffioul t to dete:re booaie of confllcting
evidenoe of fo.es paricully with ropoet to the mOVlønt o'f heavy
equipint.

3. ~ recording pressure gag at tha fan indioated tvo posi-
tive pressurE Wave with on interva of C.Wrox.1toJ. thee minutes
botwoen ec.h peak. ntis is an indication tht there may have been tW'
ditint blasts of grat intensiÌ;y end would c.count for the coiú'licting
evidonco of forcos found. after the oxplsion.

4. Evry working section in tho oi:;pDslon ara was ventiated
by air that had first pased by the openin!¥ to abadoned caved aras

(old ends).

5. Explosi vo gn vas found o.t the oponinE§ to OVOI"j abedoned
cavod ara, oxcopt one, by mio DXnmDrs on one or tW' di before tho ex-
plosion, or by representativos of tho llret\ of Mios diing the recovery
operations ond the investigation.

6. Thre of tIe abandoned arens wi thin the section affected
by the I3xplosion wore reported to be caving by tho mi oxi:nors during
tho 24-hour pl3riod prior to tho oxplosion.

7.
ie¡Üting gas.
igoi ting ga,
ara..

Al electric equipiont in thl3 explosion ara was cnpcble of
Several nonpormissiblo oloctriccJ =hines, cc.po.blo of
\/re in operation in each werking section in tho explosion

8. It is reoogoizeoi by the in..estigotors that the explosion
could have originated in ony working soction in the explosion ara be-
COlse of the conflicting evidence of forces.

9. At the junction of ;: end 4.south off the 27 east north vest
the predominat forces di vidDd. From this point in;! ticJ major forcos
trawlod west into tho 27 Wl3st north west arcs of the miD end oo.t into
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the 27 west north area. This sepaation of najor initial forcos 1ni~
cates that the explosion proliblY originted in the -wrking section know
as 3 an 4 south off 27 oast north west.

10. Tho IJind-out area inby 4 and 5 stub entries off 3 south
off 27 east north vest was known to be caving an f1S was found in this
area on the IJorning of DeceLlber 20.

11. By the IJorning of DeceIJber 21, tho day of the explosion,
the "orked-out area was cavin to the junction Qf the 4, 5, and 6 stub
entries with the 3 an 4 south entries.

12. At the begiin of the shift on which the explosion
occurred, two tiIberæn werer ata1;iCld at the junetion of 4 -wst stub
entries "ith the 3 south air course for the purpose of erecting tiIbers
to provent the 3 an 4 south ontries fron caving. This was to protect
the active i:ing opraiions in 3 an 4 south. Unquestionably the
Dinod-out area in 4, 5, an 6 stub entries an in the 3 and 4 south

pae 1 ontr ie s was still caving "hen tho oxplos ion oecurred.

13. At the intat of the explosion the single ventilatin door
betweon the intake an retur air currents in 3 and 4 south was open to

pernit the noveænt of nie c.as an locciotives.
14. The air current :for the "orking section was partly short-

circuited "hile the sinle ventilation door was oron, The opm vonti-
lation door had the effoct of reducing the norml ventilating pressur
at all points inby, incluin tpe. entrances to the caved and cavin areas.

15. The reduced ventilating pressure, J)lus the caving action of
the roof in the abandoned area undoubtedly caused the gas to flo" fron
the abandoned area into the active "orkin section.

16. Evidence of fla was not found in No. 1 stub entry off 3
south "hich was the nornal ventilation return entry fron the working
section; Doreover, evidence of fla was not present in the faces of No.2
or No.3 stub entries off 3 south or in tha faces of Nos, 5, 6, 7, 8, and
9 rOODS off No.3 stub entry. Evidence of violent burning "as present
along alrinst the entire lengt of Nos. 2 and 3 stub entries off 3 south.
These vere the intac ontries of the "or king section. ROOL"O 1, 2, 3, and

4 had been filled with fla. It is evident froii the foregoing condition
that the body of gas flowing frOD the abrndoned area an nixing vith the
intaking air "as ignited before it had tiD to reach the faces of Nos. l,
2, and 3 stub entries. It "as evidcnt therefore, that a Deving col= of
gas-air nixture rather than a stading body of gas was ignited.

17. Explosive gas was foud at the edge of the caved area in 3
and 4 south entries during the recovcry eperations ~d each tino this
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location WM visited over a period of three day during the investigation.
A sa.le of air colleotod at this point at 10:1. a.D., Decei:ber 27, con~
tained 8.0 percent i:than.

18. CilJottes "ere found near the bodios of the t"o tuibornen
at the junction of 3 south air course and 4 -wst stub entry during the
rocovery operations. This is one of the ;pointe whre the f!s is bolievod
to have been ei:rging frorJ the worked-out area, Ifre wae no evidonce
that the i:n -wre lioking or lighting ciaaret.teii at the instant of the
igntion an a thorOUgh search of the 1tdiate location failod to reveal
the preeence of natches or cigaette lightere.

19. 'lo two ehuttle cars for the section. were in tandem W'1th
each othe at the elevatin conv;ayor in the mouth of No. 2 stub entry off
:3 south. The shuttle cars wel'e laden "Wth coal and. evldontly vaiting
for the transfer of ompty cars to the cOnveyor nead. These shuttl. carD
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 colum of gas-ait
mixture. Eighteen cap screws vere missing from the controller box cover
on one of these cars and nine cap scre"s were missing from the control
compartlent cover on tho other car; theretol'e, either one of the cars
would be capable of igniting gas if the motore were operated. Whether
or not the motOTS were being operated at the time ~f the explOSion could
not be u.etermined from available eviu.tlnce.

20. TWo post-mounted electric drills were ~eing operated in
No.2 room, No. :3 stub entry off 3 south at the inatant of the explosion.
This location is on the return air circuit from the abadoned area and
with the exception or the two ehuttlo cars is the second place where
electrioal equipmnt vas being operated that would be reached by the
moving colum of ges-air mixture. The drills were of the permissible
type but they "ere in nonpermissible condIt~on and capable of igeiting
gas by reason of tho fact that six cap screvs which secue the s"itch
casing to the body of the drill "ore missing from each drill; the drill
at the left sido of the place did not have a packing gland at the cable
outlet, and ordlnay plug-type conneotors "ere installed on short leads
from the switch housings.

CAUSE OF TH DISASTE

Representatives of the U. S. Bueau of Mines "ho investigated
the disaster are of the opinion tht the explosion probably originated
near the Junction of 3 south off 27 east north west and No. :3 stub entry
off :3 south; that the disaster "as cauaed by the emergence oj a large
body of explosive ges from an abandoned and caving area resulting from
the combined effect of caving in the abandoned area and simultaneous
short c ircui ting of the vontilating current; that the gas "aa ignited by
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an electric arc or spark from nonpermissiblc electrical eiiuipment; and
that the propagtion of flame througout a large part of the affected
area of the mine vas by coal dust and possibly by gaB fro~ other "orked-
out and abandoned areas.

Cond1tions considered responsible for this disaster are;

(1) An inadequate ventilatin system in "hich air that ventilates the
open approaches to abanàoned and saving areas is coursed therefrom to
active working placos or haulage roads and in vhich provision has not
been made to keep abandoned areas free from accumlations of explosive

gas. (2) The operation of nonpermissible electrical equipment, capabl~
of igniting gas, in return air from the open approaches to abandoned and
cavin iieaa containing lage accuilations of explosive gas. (3) The
presence of large e.cii1atloIl of fine 0001 dust created by minipg
operations. TliB coal dust, principally along the roadwaa, "as not
removed frm the mine or rendered inert by the application of sufficient
rock dut.

IDOMTIONS

Recoimendations concerning the safe operation of this nine were
made in reports of previoùs Federal inspections, the last inpection
havin been mad" JUlY 10-13, 16-20, 23-27, 30, end 31, 1951. Recommnda-
tions in this report, therefore, are limted to conditions aa related to
this disaster.

Ventilation

1. A split syste of ventilation should be adopted providing
for the operation of not.me tha tvo p¡it preferably not more tha one
mechanized unit (section) on each split of air.

2. The air enteing each split ehould be pue intae air"*
exclusively.

3. The air in each split should be circulated to each active
"orking place and all dead ends on the split after "hich it may be used
to ventilate abandoned "orked-out areas or the edges thereof before

passing into the main returns.

4. A system of bleeder openings and air courses providing for
the con.tinuous movement of air throug the abanoned or caved areas
should be established to prevent tho accumlation of stading bodies of
gas in these areas and to minimize the effBct of variations in atmospheric
pressure.
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5. Worked-out àbShdoned areas ehonld be either ventilated
or sealed. If tùand,bned areas are sealed" the seals should not be
adjacent to the intae airways but the openins in which the sealli are
placed should commicate directly with the return airways.

6. The ventiLation system should be 80 aesigned that the air
will çirculate to the working races ~ithout the possibility of interrup-
tion. The nse of doors for controlling the ventilation should be
eliminated sO far as possible but where doors are ueed they should be
erected in pairs to form air locks.

Inpections

'7. Tests should be made with a permissible fla safety lamp
for methane before an eLectrical equipinect is taken lnby the last open
croseout, imdiately before suoh equipmnt is operated a~ the face, an
in the caee of cutting and drilling, after eaoh plaoe baa been cut or
drilled.

8. Mine examiners should "be required to enter the ir reports
in the official record book "With indelible- pencil or in in suob a -way
that there can be no question as to the locations referred to or the
condi tions found.

Igition Sources

9. No el&ctrica1 equipment other tha permissible equipment
should be taen into or operated in other than pue intae aiT~*

10. The installation of trolley "ire and all other power wlrs
and cables except trailing cables and insulated cables leading to per-
missible junction boxes should be conined to pure intae air.o-

11. All paver oonnections for face electrical equipment should
be made in "pure intake air"" uness such connections are mad. through
permissible Junction boxes.

12. All permiSSible electrical equipmt shoud be maintained
in permissible condition and operated in accordance with the conditions
of permissibility as prescribed by the U. S. Bureau of Mines.

1). Welding and cutting torches should not be operated in
other tha "pure intake air. "0-

14. Compressed air lines used to supply compressed air for
blasting should not be installed in an entry "here trolley "ire or
po"er cables are installeQ.
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15. lnlated couplins should bø installed betwe9n the ends
of the compressed air lines and the flexible tubing leading to the
blasting shells.

16. All persons entering the mine should refrain from takiIt
matches, oigarette lighters, cigarettes or other smokers articles
undersrOUId. The magement ehould pl'event thie practice by inatituting
a regula and systematic search, and any person found in violation
should be prosecuted under the la~s of the State of il1tn01s.

Coal Dust

17. Water or "ater "ith a wetting agent should be applied to
the cutter bars of minin maoblnes, the loading heads of loading machinEf
the coal piles after blasting, and the loading conveyors used in con-
junotion -with Ilhuttle 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 looee cool resultin from the spalling of
ribs should be kept cleaned up. The mine should be cleaned Up and
kep~ free of accumlations of lOose coal and coal duet.

19. Rock dust should be applied to tne ribs, roof, and floor
of ell entries and rooms up to and tncludfng the last open crosscuts
but in no case should the applications of rock dust be more than 40 feet
from the 'faces. The rock dust should be maintined in such quantity
that the incombustible content of the mine duet "ill not be lesa than 65
percat, plus 1 percent for each 0,1 percent of methane in an ventilating
curront..

Miacellaoous

20. A self-rescuer should b~ provided for each person under-

ground and all underground personnel should be instructed in their
maintenace, use, and limitations.

*"Pue intake air" is defined as air "hic:h has not passed
through any active "orkin places in face regions and has not
passed though an "orked-out abadoned areas or thrugh or by
the unsealed entrances to any abandoned or "orked-out areas.
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APPE1IX A

VICTOO OF ElLOSION, ORIElT NO. 2 MI
CHI C/GO , WIGTON AN FRIN COAL COMPAN

Lecember 21, 1951

Sociei-Securi ty
Ne. Age M;i tal Status Dependents Number

G&rge L. Pollock 25 M 1 321-20-0224
Ted Taple y 47 M 0 :54-07-'l0&:
Robert Rice 32 M 4 327-18-1185
Lawrence Bell 32 M 2 334-12-9878
Warren Mitchell 24 M 1 343-22-3~0
J. W. Fcirbans 43 M 4 355-22-8620
Roy Westray 36 M 3 349-07-18)4
Cal Wiliom 36 M 1 344-03-2865
Thma Pierson 48 M 7 355-OJ-8532
W. L. Wood.ward 48 M 3 327-18-1835
John Quale 25 S 0 320-20-6282
G&rf' lbvak 40 M 3 331-01-6678
Roy Hutchins 41 S 1 342-07-8753
Joh Metaic 40 M 1 345-03-1623
E3l Overturf 40 M 0 356-03-4738
Wayne Spencer 25 M 1 320-20-866
Harry Morthlend 52 S 0 361-OJ~5738
Oral Bradey 26 M 2 349-14-~34
Ma Nolen 34 M 2 349-07-1951
J. E. Hays 57 M 0 349-03-9977
Robert Hines 33 M 2 347-07-8316
Arhie Ferbu 51 M 1 355-03-9375
Mike Senks 63 S 2 236-10-2820
Wiliam ¡.. Bell 38 M 3 355-OJ-8158
MaX Wnvrzynio. 57 M 1 353-07-6221
Audry Huffstutler 21 M 0 343-22-3904
E3l H. Smith 53 S () 515-09-9319
Roy B. Beaty 33 M 2 330-16-5418
Guy Rice 24 M 2 343-22-3629
R. L. Newell 47 M 0 356-01-&:12
Andrw Cuine)HlIl 26 M 1 346-16-5511
Heartol Sumrs 24 M 2 320-20-9260
John Kucewsky 37 M 2 )43-03-6151
Fra Evc:d 33 M 2 361-OJ-1859
Willi8l R. Smith 33 M 2 323-16-7071
Arthur Adam 43 M 3 342-01-8134Valie L. Pritchett :J M 4 342-01-7997
Bill E. McDiiel 19 8 0 341-26-8121
Clyde Moses 39 14 3 328-07-4077
Wilburn L. Bell 31 M 1 429-26-1134
(Cbnt'd.)
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VIC'l OF ElLOIONJ ORIT NO. 2 MINE
æICAGO, WIN AN .FIN COAL COAN

December 21, 1951
Soc ial-Securi ty

Naie ~ Mari tal Status tbpenden ts Ni.ber
Fay Aus tin 52 M 1 343-09-320)
R. E. Ashmre 6i M 0 342-03-9793
Eal Payne 42 M 0 521-16-0244
Pete Petrff 56 M 1 343-10-6602
Staey Sandisky 48 M 0 342-01-8222
Bill .Ain 30 M 1 346-16-824
P ai Taylor 81'. 51 S 0 342-05-9643
Chalon H. Si th 26 M 2 349-14-)697
J os e ph Q.ayle 25 M 1 320-20-6283

Claude Milliga 40 M 3 345-°3-2160

Eiward MIdy 40 M 0 342-05-9444

Alander Raiey 29 M 1 347-12-4194

Guy JoJion 42 M 3 351-12-5450
Jos. L. Fitzpatrick 29 M 1 3;1-14-3960
Victor Youn 41 M 2 355-09-1429

Andy Peska 6i S 0 343-10-6436

John Palic 48 M 1 342-01-7476
Wallace Miller 29 M 2 349-14-0566

Herschel Harris 54 M 0 344-03-7416

John Sadoskle 41 M 1 342-01-9079

Cbaleii E. Boyd 53 M 0 333-10-5524

Oscar Batley 30 M 1 325-18-7455
Alberic Vancouvwlert 49 M 0 357-01-1909

John Farkas 59 M 0 345-03-3340

Elis Reach Sr. 57 M 0 346-03-0533

H. O. Harper 54 S 0 342-03-2181
Williai Sanders 27 M 1 347-12-3823
Gerf' R. Sm,th 44 M 3 357-09-9208
Lafet Lipsey 32 M 2 359-09-9029
Boy L. Neibel 50 M 2 356-09-5452

Jas. H. Williams 57 M 0 344-03-2866
Sam MontgQery 41 M 2 334-12-9372
Bun Spencer 34 S 0 324-14-4950
To Roberts 43 M 2 342-03-2257
Joe Zeboski 46 M 3 342-03-2459
w. E. Wilson 55 M 1 401-32-9391

As ton L. Bufford 40 M 4 359-01-6569
Eal Bees 38 M 1 493-05-2788

Otis Lew:is 28 M 1 349-14- 3563
Clyde D.pree 51 M 1 333-10-6064
Carroll Stlbb1efiold 42 M 3 357-03-9441
Mynett Lockhart 49 M 0 355-09-1436
John F. Bentt 35 M 2 341-09-8473
Jas. O. Cantrell 44 M 1 342-01-7308
Louis Zancuchi 43 M 0 34)-07-7470

(O:mt'd.)
54



VICTI o:' EXSION, ORI:E NO. 2 MI
æICAGO, WITON AN FR OOAL OOMPAN

Lecember 21, 1951

Soc ial-Seciir1 ty

Name ~ Mari ta Status Dependents Number
Charles Southern M 2 344-07-8545
James L. Black 57 M 0 343-09-3309
Thoma Clark 45 M 1 345-05-9236
Elis Reach Jr. 32 M 4 332-12-500
Maion Ode 37 M 0 342-05-9583
Chales Whitlow 52 M 1 349-09-1948
Carroll Bridss 41 M 2 343-03-8198
Georf' lllol' 39 M 2 335-01-2592
Bolla Jones 48 M 4 342-03- 3683
B. R. William 40 M 1 356-09-5541
Louis Tral'er 45 M 5 341-10-7738
Len Sumers 35 M 4 356-09-7757
Roscoe Kaes 55 M 4 322-01-588
L. J. Cairel 37 M 2 343-07-3688
Birgil Ibllin 46 M 1 345-07-2107
Chles Rose 32 11 0 334-16-8437
Clarnce .Ebas 44 M 2 355-0~6655
J esse Connr 39 M 2 355-09-7812
Hovard Wal 39 M 3 350-05-2823
John .Dbruff 62 M 1 35)-09-8084
James Fowler 37 M 3 357-09-5493
Zell Yates 33 M 5 352-01-5542
Paul C\ats 33 M 1 332-07-6910
EE-l..l Bradley 44 M 5 355-10-5927
Chas, A. Bartni 38 M 3 497-03-5412
Shelby Pasley 40 M 3 361-09-5)38
Charles R. Smith 25 M 2 346-16-8568
Joe Revak 49 M 0 358-05- 3158
ClaUG.9 Boland 46 M 2 326-14-7604
Thomas Ruels 35 M 2 353-09-9383
Silas Stewart 60 M 1 342-01-8231
John D. Thoma 29 M 2 346-16-7618
Harry Guter 38 M 3 357-09-7834
Balph Kent 47 M 0 327-12-5837

A ver8f 8f of vic tim 40.8 years

'lta number of dependents 301
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REPORT ON FATAL HAULAGE ACCIDENT

NO. 52 MINE
CLINCHFIELD COAL CORPOHl,TION

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 mie 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.
DeceInber 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.5 2 mine, and had been employed as a lielper on
a miing machine for the past 15 years. He is survived by his wife and
a married daughter.

General Information

The No. 52 mie is at Dante, Virginia, and is served by the
Clinchfield Railroad. The mine is opened by drifts in the lower Baner
coal bed, which averages 44 inches in thickness in this mie. At the time of
the investigation 143 men were employed, of whom 13 worked on the sur~ce and
130 worked underground on 2 shifts. The average daily production was 750 tons
of coal, a.ll loaded hy hand into min" car~, The mine was dcweloped by a room-and

pillar mei;hod. 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 ,rere
about 80 feet apart. Electric face equipment consisted of shortwall
miing machines, hand-held drills, and cable-reel locomotives.

extensi ve

the track.

Generally, the imediate roof was fragile shële
timbering. Timbers with cap pieces were set on
Crossbars were set where necessary.

that required
each side of

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 electric face equipment was of the open type, maintained in good
operating condition. Trailing cables were of fire-resistive construction
and, except on the 10 comoti ves, were protected against excessive overload.

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

The investigating commttee consisted of:

A, B. Smith
Troy Sutherland
W. D. Richmond
Leroy Herndon
W. R. Stewart
Harold Wiley

Superintendent
Safety Director
Personnel Training Supervisor
¥ûning Machine Operator
Coal-Mine Inspector
Coal-Mine Inspector

Clinêhfiald Coal Corporation
Clinchfield Coal Corporation
Clinchfield Coal Corporation
Clinchfield Coal Corporation
United States Bureau of Mines
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
tramed the machine out of No.4 room and as he cleared the switch Bartee,
who was rj.ding the cutter bar, got off the machine and threw the switch,
Bartee then got back on the cutter bar and Herndon started trammg 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 IJ-'p of coal from the left side
of the track; and as he raised up, his head struck a crossèar. 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 imediately 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 ~o. 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 examiation of his aafety-
type cap disclosed no evidence of damage.

Conclusi0ns

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 prohibitèd.

2



The shock of the blow that broke the victiml 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 followig recommendations may prevent
simlar accidents in the future.

l. No person should be permtted 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.

de bris.
3. Haulage roads should be kept free of coal spillage and

4. Clearance should not be obstructed by loose rock or coal,
supplies, or other materials.
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Respectfully submitted,
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UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF MINES

FEDERAL BUILDING
BARBOURVILLE, KENTUCKy

d6¡,iou an l"libF,¡17 a, 1'152
Tli0U8Ì11 J. 3. Ee$O

1-1r. J.. J. FDrb~$J iJlreetor
u. ~,;. E\ir"tl!iU of Mies
¿~~hingtvn 25, v. ~.

ûear Mr. Forli0$t

I'h" tlreol1l of the ElWbovUle è.ecM.ou Ilt in Bii!"oourvill",
timti.cq, I'll f"i-bru."r; I., 1952. tu'l dii~$èd in ûet..úl the report
Oil tit.. 0r1ent l;o. ;, d:batit.;¡. The attandiinctl of fi '¡'ll iiwpcctGr6 lit

th." _iiting of t.he Kftit.u;ky Mine Re¡¡1l ""l;f5oo1iiiii, '"O!lt. No.2, at

Harlan, Keituck, i;lll"ll ;¿r.ûì!litfi!!ld spoe on tb,~ die;¡uit.sr, gave
thwJ! ""tidbd intof"tioo 0-1' eondit:ioo3 !\t thii l'e.

;\1 at tfHil eanforeJtt;. as ,,.11 u n_..oll ~l oompan
Qi'fici.ls in Ú;.it.llt'n K",I'¡¡'IWk; "he li~v. l1ad /J qppoi"'it.y to
l'ad the report, eOllJt"d lI ',0'" \ii)11 t-b.. l'c¡;rt _ wril;tí!l,
¡;o¡'Ueularl;¡ -,,:1 th r,¡d'"rimeJ( t.o oov,,;r\-i CQllit-oni ¡¡t t.he ¡¡¡,in",

recovûr-;y oP'r,:tiOM. ¡¡id r-ll.!"Mat.1ona t.o Pl"l.\(,iwt a ¡¡beil,U'
".;C\lrefie~. if" ",,,uld be l!fXiet."d fro a ~up or 1!fi f'.l listz'l'n

Untfti: St."t,aa, the methodi; o! vimtllating tn$ 0..1",$ N,¡. ;; mioi;
i.au¡¡ed IH:ls-jd;¡abl" ,.usCl3$i.:¡o _t of which was w:avQralil'i.
how&v&r i t rre ¿sr~tat er j?.rt of Gur t.iaM' in t.he lße~'ting v.~r¡ sp~nt Oft

havifi.: ~çli f~l expres!J hiß o-pinioÆl Ct'H1C&r'PJ.iig t;h~ i-it;otll~t:rtiation$
in th" "'¡port iiiÍ hew t,t¡,. ..ec_".-..t.løn iight b,¡ Uiim- tø ~"'''"r

CPliditi",,.s in inii¡:",;t.ion "~k in this !uü.

t''ne one iterl\ in th. ¡"e,fH,)¡1;t.hat e&us:&t ~rt; ti~e.nt.,

iôf.Jue rat.!'",!" !:;¡tad, than mithlng ~$i. was the ü"f1iiitiQIl of "pu.,""
intake air". Ul" jl.:4l:" dlit"liitlOt.l of abaildomd ar""" "nd
wW'kl'lii-ot ,u';",a ,'Ùzo were "lIH:'UI$4 al; ;;;r",t len"""; _erOu.iS
llp'il'i!ic eopAltiøfls in iid.ii!lß in t.ie ana were ¡tr.iit.:l:m",d iid
qUê:ßtiOtUl raizoo of 'Nhetiher G; rlQt tha specific ai:"':a OJ'" oou4it.i.on
ilflOUlù ¡.j., cor¡¡¡l.Ü"rll ¡¡etl..", "'cirke~l;. Oil aOOooll i.rki.ng:s.
The ator\,.ntii:m,~ CCii;!li;;nts ""tN! iie geiitlùly ~d.tJ; reference

to the Nos. ; and 5 reC."'"ltn..ndiiiøml in t.i; ():rie¡;t no. " t'e~",rt.



During thli conferimcii, ..'e cocluded that this disaster
prøveù definitely that our BP.rbourvUe iithöca of iiiliplcting and
reporting conditions w~" not entirely iuÌ\ic;uate and should bl
revised to ßOle extent. ;¡it have 'be.;ri reporting oondiM.ons and
praetices cov..red by p.roviaions of the federal Hino C:ìfety Gode
.,eU. but we havl1 not U6eÜ Part n of the ¡'''port to an:! liirgtl
extent. However, COiriMmt¡¡ !md disculIlliom¡ during the coni'erenc"
iricicat\!tl we have found during inspections of mim,i; in thiu area
nu:n0lOU5 conditions ",illl haz¡,l"i! OOliiewriat simiL"r tç, th'Jae ¡;.resent
in th~ Orient No. ¡ mie hefor~ the explosion.

Ou past, nOn1'eiportil!K of such conditions iuid haz,aNIi
naii been caused by dH'ferent opi¡Üon¡; of inapectori¡, int,e1"pr,tat.ions
of 60de i-nii Nol"code proviiii.onli, anii laok or p05Uive defining
of many items, such as tnt&ke air, actiVe ,,-irlúi¡:!, ii\xwdoiied
",orkings, excesiiiv" rli.øt aecu''IulitiQns, at cat-era. i)'l.inz the
oonference, 011" of the iiw¡:ectors $t.i.teid that k'l iihould have an
official interpretation of OOnt.ro\lers.lal itemti, 8iich lì8 thou

li"'t~d above. ',Ie b~lleve lluah a list of int~o:reti'tioril$ ",oul,)
bG h",bful to all nUl'!! IU of Hines emploYII$" iu ¡:otlsihl¡ to

the imlu3try.

(.be adi:itior¡al ilpol"tlUit factor treAt. !l5 cliu$ed nonUl8

,)f Part n of our i.n$pèct.io-n niport.s haS been th" smiiU IIOunll
of íjQetht:ir.1i t.hat has b$€ill fouad in the ~:ri.in~8 :i.n f~stern K~.ntucky.
five of the ten in:ipictors f;rff this 'Office have rio.t d¡;techd

methaai with a fl"le 6af"t~' lllJ in an East$rn Kentucky miii"" and
more tOM 0.25 p.ii'eent. miithane has been show!! in Gny one or-
two a:!.. samples col1ectod in ll g¡;n;; mines in the area.

"e b,~liev", t-hat mO$t or the reOOlliciatioml Ihied in
the Cr.hrit No. ;2 report may be appHoo to co.",!" i-1.iilar eonditions
in min¡¡s in this ar$a.",e are of the op:l¡;n that ;'CQtl,'nendiitio!ls
~¡¡eh 11$ ¡¡os. 1, 2, J. I., 6, '), 10, U, 13, 14, 15, Mic 20 :i.n the
Orient No. ;¿ ¡,,,?Crt :iii. b" used to bElt-tel' iidvantiige in hirt :i

of our inapec'.ion reportii¡ :ree-i.:ndatlona aì.iiil.- to 141S. 5,
7, e, 1;;. Ib, 17, LS, ',nd 19 may be CQV,¡roo by Coos prov1sionii.

Jinc&l'ely yours,

71,PIl--
~. R. Far, Chief
!Jarbourlle Section
Accident Prevention
ami Heal t.h Division

ae: ~:i1 J. lene
M. J. Arikeny
Ja;'i8'S .,.estfield

IJ. B. BteO$Ol

db",

;¿



;.,¡¡Ol vin J :'Yi/¡f:iQß
f!ll:l"'~ 1" 195l

idr. ~J .¡,1. :torb~$
;j. ii. .bu.nau eX ;~infl$

úiuhigtn 2$, D. '~.

~~er .Mr. J?o.r$~:

,'; N..,,tiJ1\; of all Ulip~"tni'ii i'Ol'kl.(.1! cut ,if tl1/; ~rtQn
off:iÜf! wu lieU ill f~"ltol$, Vir(tinli-. ",;i,ehl"uiU., 1. 19SI2. ,m
the :rei'frt "Il thí!.l"ient t.k.. t d.iiiut.1iM diil4üK.¡¡Il¡i Ùl dliii.U.

b ,¡i-. ~on haii !?.. b1iíS Ln I,;¡1tlgtGiI, k,iritIl1lli tm ¡:ut ,tw
~, ¡ ha". b,,~ J:j"""i¡too tv w1.Ü7li '" l"ii~1!1" on t,liE r,".t1~
t-Q y"". 'liin 01 tnø men hiid r""a; ê)l'. ,i¡¡j¡tf:l"l(l ~i.vel~,,,:i"~I''1,d
øønø1ln;; dbc""lIcll oftnfi:t1.lil.i;ttr in H",rlwi. J\m:tllk; on J~ii.l.

19, iu "í!li, thJreitol"ll, :tliUb.r )litJ ihl' l"!)"Io1"!UltÎ tiü'l/\:1tim;¡¡

tollø'll'g tl-i f':t¡i,¡;:\,in. 'Ill ¡.v~ Ln tl'ii f1("ri,n k-iJl;j"ii. ¡iI'. H. C.

ø:ni...~j¡:J . ñid i!1llP~ tAA Ciiomt ,ie. 2 iaÍJ,'" $iiVIlJ(0,1 tiø.,
to '::i'li./$in tt. us -:le31"ly 't IMi~ i$t ¡¡¡lid,ng; tGll~, .i.d the
$;rll_ ol 1Im,Ui~tion Gipli~ u tihi :i.. itS'. i'l'~\l~ al
Elll,lii.i thl' ti:'i u~id l~i:ff ;¡ ¡,-!lad in th¡¡ r'¡VOf"t..

1'be inl¡;;..oiol'll ao¡,,.,wntoo j,'"vor¡¡i,ly on tÌ1 ~¡:l$t..nø..
$W;t tl:roll)m,-.iB ôt thil Npii' w-¡ich urfi,..iJ.id th" ;il;'ndti.Ol1!1
ti thii l1Ùl. tJ,¡ N-'y~ o¡oeir;,tioM, ,1u¡a",JU7 ¡;tl)¥Í ,Ðl1CIl, .~
ir~f(L4l!lj!.t.iol1. All of t.l' inii¡'Gc1í:rs lfürkl i;u.t ~t -the roJrkn

"n'iee li". l",..inOl n~;\r ~ 'lx¡:ir.lel!J) in th~ ma.!¡,,t' l'ti
~ IItates, !\nd l:ìi$1 wGNliõ\ther cii%,lei. ,,! the llTiit; 0.£
\'ettlilti.i:¡¡ tlll!id hi tll "lint :t-i. :i ",in". Griti'\i!l\ fit tl'i ~

'lM ~pt at A 111il_, il tm int,imti.im of ti',,~ -;iÜnt "".. tø di.
Ql1" thi: I'i:JlI"l',¡..iÛM aM liv tliY1luld apply t( llimii iii t,,\¡¡¡
dilit.rlct.

;l uuò$tèt t"o¡i i;u,'tll't.d lZo!t'ider",'ble ,li.ii;ui11I1on omii 1l(l\1t!m,
V;Q tiil\i wc,1eh F-iM;'úit"d Í(tjt:r l.ng l!.ioo to . t\¡tUiiti villar Unliø

or ",hal~).! ¡"l'rliiAIl. am b~r.-,: .l1I"-" t,,, '12ltU"tli ~ivl$ "",'rkil'lI.
T.Mii 'l ef "ari;:n;liil" int0r"i;t an CCt1i.êt' 1"11¡¡t:b. t;, $1".. of the

miool! in t-iis !1iI ;u Il¡". oi' the air ¡Il.ll ~ t.'irnugh l1ll ll!lll

il lWt'IlM tÍ1Niii1li IV:4Uy :r1l tad ¡¡!' in tÌl pnCMlI fJt t!evelup.
'""lt. I\ 'ii,¡ ~e4 that ¡¡'job. 4t ~cniitl.ori 1SÌ1luld h6 ait$' li a v:.-l&-
t.10th i\ootl'liJ. it_ tlui.t 1'Ù... oon."Uei:~bljj lici"'''ll!l't _ tll 11$&1.
ing Clr iieiitillJtl~ i;t ii_¡:¡iM _il, iiiiì th\l n'l lOr a ali;_ut
delinithin eX" "lIbaii:Hl.\d. at'~"'iI."

eii i N:r. l"óIll
;1r. A.ny
Ar.',eid,t1eld
fil'. ¡i.nlSi:ll
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14¡_l',diit1i:n )JG. 7 in t,h(j rø¡ili ll'~ GO!¡¡l'~fiii .. vfiri
j;;fcd :r\ll¡iit~iii"t:lì\ii fOT ¡¡uiiy !l'iI$, ""id tl"t t,a¡¡t.lI rt,;' ,¡;IIII ¡¡¡;;ul~
l,. ;4j.d4\ bm-Ol'll an ,;l"i:r.ln "'l~i¡;,,;,;¡t i. tó\Ill' tit'l liMt Q;;iel'

ør~"Hit. ¡,cd,s l'i$tl")~,~i-,~W,,,i:, ii -11 as ¡¡ t";OO;~'.;lllIii(lri t~
irUl"rii ll(¡ irtÌlJ' p,",i:OO,IUMl CP¡¡"-dtil1, lilllctr.lfl 4iiiu:l¡:~t "iwi.

;1¡¡¡i~$s11.i~iime iiatet.;¡ l$i¡.ii, ßPuld I;,¡ ¡Ù;!J;Rd in t;:irt II (.£'
il w;;,,,at:lotl !'1(pCn.

i'roll .;l.Stmll41:lol1 :hl.cln;, the ,3üii.fi2r'U1IHil" ~J,ti0 of the :l1l$¡l$ilt.Oi-lì

itidii$t",d th1li tht¡y lUl"l" loim iiu;¡;ìÜ:\.i11il, ;N¡¡¡-;;:i;..:iy;iuii-t, ~l;lv"t
si~jil&r to tÍ"itifO ¡H'I.;Ii$1t in t.t Lri.l\nt /io. 2 ¡¡;¡t,,,.

"'li ì:"ft not t,¡¡¡eu t'W a.1va.¡t,*0'1 (,! i"pør1in,r h4"ii$ ;ì.l'
L'~ II ¡¡f "l' ll'$'::lJeti(¡u l",ttJtrt, lill'è¡W.l bi¡i\uB€ olU.!tl,H'tnoei- ol
QPlriiQn an 1nMl'~l"tJlti(l1i ilytnd1VldulÛ imi;.¡;Nlt.~". 50ia ltli,;¡
1.i1 ;¡h:lli.l tÌ'Ot'lI :t ii l'lJed fer' ~l~-("ì: ::!~ii:i tl.mi ll"'! tly,m'¡$:í"tl
du,;t r.. ""øpi;'¡'"GI1J $)tCi-iv¡¡ diJ"i ,¡¡liulI\.L.",.U 1', "'ot.:lng wcirkin¡t;i,
,¡t¡;iIj(Ì!",Mdwørliin¡í1, caid ii:t,r,)li IiLr.L.lwli'" j, t""ll'" ,_ '.i:rat¡",l'v#l"$ißl
ant! QQiild t:. Nbrt('r¡:red iit this t,iP.

'¡1m llél~rity i;t t,¡,iiiil! ,,1\~m ,;.eiit"tc ll Viii.l
au'I no.iilUl. ;¡ "'''.3 are ¡;.1Ik;i;¡ ~;uWI ,in tiibuis o! ai;~i.
IWl't,s1ntn 0.2$ ¡iltli '~iltl1~il. ¡flU oo:IGubt "'i:unli toY! II liUgê

.,lRt of our no-t t~ !ld"Mt,~lí ø! ¡;a*' :n in tl-i i:li_lne
t'($¡i~lol' l'''¡i~.

It WM !ølt iht r,,¡a (¡t tt"'!1~";i&"'nj:",1J~n¡¡ l:liai 1n
t.b.Ji C'1ta Nø-" ~ ~l" (l\Üd,..1! 'i.Pi1~ to àivlIiií..Ü" oond-
t$til' ÛI lli:SÛl thÙ.tl"tr:ot. h.iØQ.i1,irdaM,or'.$ li:Lar to
~¡O$. 1-4, E"-"ll of 6 $l '1, 10, ll, 13, 14, 1S. ;mì 20 1i tí~
0:r$1t 1~i:. i ~n ~1l1d tct! \Ulól 1.'1 pm u or '...ni~9~1"n
Nt'CM..:llio',h;l'NJ_llndaUoili o1Cllld b\l Ctl'lllNd by ~ prç
v1.ii1eni .

\'Jl J~t7 11, 19$2 i'~1'. "JI',Uicld llnt. Qu... ~vti
i;,emt~iiillii~ ¡:l't\lb-i wtt"..tlOI on ;:;;-inMt,1onB
~ :l the Ol"iit Î'Î. ll diøutw ri¡rt to l. UêHlld :4'1 i:!í~li
ina;p$l:!i: l!~m. \ie hopl toot d-.21lil& li-.!or;¡¡..i:loni411 he
$'.)ÌltW ll th!it t,lU' il'i¡¡~O"t,ør8 m.a ~. ttw t;¡p*' of: il;¡¡;¡Hiutione

and pi'epM' iM kÚld oX l"cpii:G tl¡¡l. you Wi"i~.

,-i"OOl"lJ yi-';¡l',

Jonpll E. i4lsalil.oX'
~J. H. H~!:ßon, ('hltl

NoJ'ii E~ch
¡\oaid.lInt li"I1l\mtion
:md ill1!l'tn Di'l,$1i:l'


