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FINAL REPORT
GAS .AIm DUST EXPLOSION, DOCENA MUTE,

TEN'NESSEE COAL, 'mmT AND RAILROAD COMP,A1ITY
:ADAl'.1SVI1L"ID,JEFFERSON Com~Y ,ALA.

June 4, 1941
By

E. A. .lmundsenY and Ivl. J. 1u1keny?:.!

INTRODUCTION
On June 4th, 1941, at approximately 11:20 A.M., a local.gas and du~t

explosion occurred in the Docena Mine of the Tennessee Coal, Iron and Rail-
road Company at Adamsville, Alabama, resulting in the. death of fi-ve men.

,The mine is located in Jefferson CoUnty, Alabama; about fourteen miles
w~st of Birmingham on the Te!U!essee Coal, Iron and Railroad Company Rail-
road.

The explosion occurred at 11:20 A.M. on the day shift while 432<men~
were. in the mine. Three men were killed outright by burns and' afterdamp,
fou~were seriously injured or affected by burns and afterdamp,(two of"
these died several days later) and nine were Less-seriously' injured,' th~ee
of them suffering from afterdamp and shock, four from burns, afte'l'damp and
shock, and two from other injuries. Eleven of the survivors in the immedi-
ate explosion area were res9ued by a section foreman with the aid· of four
other persons, and the section foreman directed ~d assisted in the 1'0-
coveryof' two of the bodies. Tho third body was recovered shortly there-
after by an oxygen apparatu.screw of the company. Sixtj'--fivemen who
'\,'1ore'at work in a portion. of bhe mi.ne that is on return air from ..the
entries in which the. explosion occurred, escaped unassisted without
suffering any ill effects •. All of the' dead and injured were removed from
the fIline'by 2:30 P.M. One of the 'four seriously injured men' died eight
days' Later , and another fifteen' days'later, bringing tho t otal "of those
killed to' five.

The Birmingham office of th~ Bureau of Mines ~as,notified by'E! J.
McCrossin, Chief, Division of Safety and ~nspection, Alabama Department
of ~dustrial Relations at 1:15 P.~., June 4th. E. A. Anundsen of the
:Bureau arrived at the I)lil1e.at.·2.:.00::"P.M.,.and entered the mine at 2:30
P.l-I.,.with lJT.r•.McCrossin, joining officials of the mine ,.•ho were at the
scene of the explosion •. Since the explosion area had been cleared~f
gases, a preliminary examination was completed and the entire party left
the mine about 5:00 P.M •. On June 5th i~vestigations by the company
officials, the Division of Safety and Inspection of the Alabama Depart-
ment of Industrial Relations, and the U. S. Bureau of Mines were carried

. .
~ Acting District Engineer, Health and Safety Brro1ch, Bureau of Mines

Safety Station, ~irmingl1am, Alabama.
~ Mining Engineer, Health and Safety Branch, Bureau of Mines, Pittsburgh,

Pa.



on. C. E. Saxon of the Bureau's Birmingham office, re~urned from south
Alabama on the afternoon of June 5th, andM. J. 'Ankeny,Mining Engineer
of the Bureau, arrived by plane from Pittsburgh, Penna., that evening.

Messrs. Ankeny, Anund~en and Saxon continued the investigation &~d
collected air and dust samples on June 6th. A preliminar~ report was ~om-
pleted on J~e 7th and the mine investigation work was resumed on Ju~o Sen
and completed on June lOth. Suryivors of the explosion were que st-Loned
on June 11th.

GENEBAL INFOID1A.TION
Location, ~mership and Management

',TheDocena Mine is aimed and operated by the Tennessee Coal, Iron and
Railroad Company, and is located at Adamsville in Jefferson County, Ala-
bama~ Township 17 South, Range ~.We~t. The mine is served by the Tennessee
Coal, Iron and Railroad Company railroad whiyh connects with the Southe~n
Railroad at Pratt City,'Alabama~ The main office of the Company is in,
the Brown-Marx Building, Birmingham, Alabama. The main office for coal
mines is a~ Pratt City, Alabama.

Officials of the Company are:
Robert Gregg President Birmingham, Ala,
C, E. Abbott V.-Pres. in Charge of

Raw Materi al.s :Birmingham,Ala.
R. E. Kirk Gen. Supt. of Coal l~inesPratt City~ Ala.
A~ Waldnian Asst. Gen. Supt. of

Coal Mines Pratt City~ Ala~
H. C, Nyquist Chief Er.g,ineer Pratt City~ Ala,
J. C. Gray Chief Inspector Pratt City, Ala,
A••R. Brown Supt. of Ventilation Pratt'City~ Ala.
David Brown Mine Supt., Docena Adamsville, Ala.
D. A. Cantley Gen. Mine Foreman Adamsville, Ala.

E~loyment and ,Production
A total of 1,034 persons are emp'Loyed a.tthe Docena Mine, as follows:

UndergrounCl. Surface Total
Day Shift 436 62 498Afternoon Shift 328 43 371Night Shift ..!§l 2

~927 107 1,°3
The average daily production of the nune is 4,172 tons.

Mine Openings
·Themine is opened by two vertical shafts and seven rock slopes. The

main hoisting shaft is timbered, 211 feet deep, has two 7-foot, 5-inch by
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7-foot lO-inch compartments, and balanced skip hoisting is employed. ~~e.
air shaf t is cf.r cul.ar, 208 feet deep, has a diameter of 12 feet,is uri-
timbered and unlined.

T~e rock slope's are driv~ on grades ranging from 180 to 450, have
7-foot by 12-foot cro sa-aectdons , and range from 383 feet to '702 feet in
length. They are Unlined and contain no timbers.

One of the siopes is used for passage of men and material, two serve
as main returns , and four serve as air ;intakes and e scapeways , The portals
of the slopes are concreted and no buildings are located within close
proxil)1ity to any slope mouth, except the 3rd northwest intake and e scape-
\'lay,''lhichhas a wooden t.restle beginning about 15 feet from the slope
mouth. This slope -and trestle are soon to be employed for dump Ing rock.

Nature of Coal Bed

Mining is conduct~d in the Pratt seam which dips slightly to the
northwest in the Docen~ Mine, and averages 42 inahes in thickness. There
are numerous local dips or "swags" •. The overburden consists principally
of shaLe and sandstone. The roof is a hard sandy shale and roof condi-
tions, with the exceptions of a few limited areas ~rllerethin seams of
sandstone are found be tween layers of shale, or where "horse 'backs" and
llkettle bottoms" are found, are very good. The floor is also a hard
shale. Brushing in ha~lage ways averages two feet and either the floor
or roof is brushed, depending on the. local rise or fall of the coal bed.

Analysis of· Coal

The Pratt, seam was swYPled in the Docen a Mine in 1921 by J. J. Forbes~21
From.coal sample analyse~ the average content of volatile matter is.
fotL~d to be 30.7.percent rold the average fixed cal'bon content 64.4 per-
cent. The ratio of volatile matter to volatile matter plus fixed carbon
is therefore .32. Experi1l1l?nts.ofthe Bureau of Mines have shown that
coal dust havi.ng-a ratio of volatile matter to·:yolatile matter plus fixed
carbon of .12 is explosive. Since the explosibility of coal du~t increases
as this x:atio ·increases, it is evident that the coal dust in the Docena
mine ~s very explosive, and "lil'lreadily propagate an explosion.

Based on a,volatile ratio of .32, t~e amount of incombustibl~ matter
which must be present to render th~c0a1dust non-oxplos~ve is 61percen~.
Since methane is found in ·tho Docena mine, it is advisable to maintain
the incombustible content of the coal dust at 65 percent.

31 S'L~ervising Engineer, U. S. Bureau of Mines, Safety Division, Pittsburgh,
Pennsylvania.

!±! Technical Paper 347, Department of Commerce, Bureau of jyIines,
"Analysis of Alabama Coals."
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UNDERGROIDTD HIEING NETHODS, CONDITIONS AIID EQ,UIPMENT

Method of Mining

The m(3.:p'.of the mine, Appendix It shows the general plan of minin~ in
the,DoG~na Mine~ Extencl,.ingfrom the main openings in a southerly direction,
the' Iilain'soutl~ent1'ies were driven a 'distance of about 6,150 feet. to the
barrier pillar, using a three entry'system. Developing room entries'were
turned from this main south entry to the right and left at intervals of
?-b¢1,lt,j4Q' feet~ ::'Extending from the main openings in a northerly direction,
the 'miiintiortl'ientries were driven in a similar manner, a distance of about
6,900 feet. Room entries were turned to the'right and left from the main
north~ntri~s at intervals of about 350 feet. From these room entries at
dist~c~s varying from ~OO to 3,000 feet, main faeo entries were developed
in triplicate, and room entries in turn were developed from these main face
entries. The room entries in the adv~cing portion of the mine are driyen
in pairs from one set of north entries to the adjacent set. Rooms are
turned at ri&'l1tangles on 60 foot centers and driven about 30 feet \'Tide.
The rooms are turned from only one entry 9f each pair of entries ~~d are
driven about 275 feet long, leaving a barrier p~llar between the faces or
the rooms and the adjacent set of entries. Occasional rooms are driven
through the barrier pill~r to the air course 'of the adjacent set of entries
for ventilation piITposes. Rooms are turnod and driven from the,developing
entries -to their limit s as the entries advance and 450 pillar lines'~ire
maintained in panels where pillars are extracted'on tho retreat.

The coal is undercut by shortwa.ll mining machines. '29.2 percent of
the coal, mined is Loaded OJ" hand, 65.5 percent by shaker and £1i&lJ.tcon-
veyors, and 5.3 percent by joy .Loaders; <.One long wa.LL face, about 300
feet long, is b~ing operated in the mine. 80.5 percent of the production
is from advance work. 12 percent from pillars and 7.5 percent from long
wal.L operations. .

WIth the exception of the; occasional appearance of Ithorse 'backs" and
"kett;(.ebo ttoms " the natural'roof conditions at the Docena-Mine are good.
Very little timbering is ~~quired to support the roof above the haulage
roads. In rooms and at.the·faces of advancing entl'ies. posts are set
four feet apart and axe 'kept,up to ltTithinfour feet of the face. A safety
post is kept at the head of the conveyor line or ahead of the end of the
track in hand ,loading places. Additional timbers are set in working
places ~*lerever the conditions of the ro6f indicate their necessity. The
timbering stm1dards are strictly enforced.

Ventilation and Gases

The mine is ventilated by three exhaust fans as follows:

At,No. 1 air shaft, ~'1hichis ne.arthe main hoisting ..shaft, there is
,a Jeffrey 61 x 4' centrifugal fan delivering about 35,140 eubicfeet per
minute against a wat er gauge of 2.4n• This fan i~ installed in a fire-
proof building, 'is belt driven by a 125 h.p.2300 volt motor, and is
equipped with doors for reversing the air c~rent. Explosion doors are
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located' ,at the shaft collar and the fan is offset from the shaft. A 125
h.p.,250,volt, .d. c. motor Ls used for "stand byll pot.••.er.A belt drive and
an automatic clutch is provided for transmission of auxiliary power to the
fan. shaft. Ho. 1 fan ventilates'the section of the. mine :tCi,:'theleft of the
main north entries a:p.doutby the 13th left entr~os.

There is no 1To.2 fan at the present time.

No. 3 fan is offset from the mouth of a rock slope connecting with the
area near the 1st lrortheast entry heading and ventd Lates the area' to the
right of ~he Main North entries. This is a Jeffrey, c~ltrifugal, 81 x 3-1/21
f~~ eqlupped with doo!s for rev~rsing the air current. It is belt driven by
a 125 hop., 2300 volt motor and delivers about 48,000 cubic feet of air per
minute against a 3TI 'water gauge. This fan is equipped ,with a 75 h.p. gaso-
line engine for emergency power which is applied in the same manner as that
at J)To.1. fan.

No.4 fan is offset from the mouth of a rock slope connecti:p.g with
the. 2nd northwest heading area and ventilates the section of the mine to
the left of the main northwest entries inby the 13th left entries. This
is a La Del,'Tro~l~r, airplane-type fan, classed as non-reversible by the
coal company, is equipped "1'ith self-closing exp.Los ton door-a, and is belt
driven by a 75 h.p.,23007volt motor. It delivers about 86,976 cubic feet
of air per minute agai:p.st a 411 water gauge. A 75 h.p. gasoline engine is
available for emergencies. The aUAiliary power is' applied in the same
manner a~. at No., 1, fail.

No. 3 and Ho. 4 fans are some distance from the mine plant and are
constantly attended. No'. 1 fan is at the mine plant and is attended by
employees having other duties in addition-to their. work at the fan. None
of the fans have devices ,,,,hichwill automatically give warnd.ng or cut off
the mine power incase the fan slows down or stops.

The ventilation system at the Docena 1-1ineis unusual in that three
fans are used and three independent air split s are therefore employed. Al-
~lOugh the ventilation method is considered a split s3Tstemin that air on
each fan circuit is furthe~ split up into secondary circuits, the objective
of the tTlle split system is not attained. A true split system is designed
to furnish fresh intake air to each working sectl on, "mereas the location
of fans and intake airways at the Docena Mine' is such that,intake air to
,,,,orking sections passes through abandoned 'and mined 'out areas, or passes
by openings to such areas befo~e reaching the face regions. ' Since this
air may also ventilate more than one working section, theventil~tion
cdrcut t resembles a continuous system rather than a' 8131it system.

For examp'Le e No.4 fan ventilates an area inby the 13th left haulage
way as follow~:' Air intakes into the main north slope just outby the 13th
left entries, and splits to the right and left near 'the face of the main
north entries. The left split :yentilates all the left entries and rooms
off the 'main north entriesinby 13th left, travels to' the face of the 1st
northwest ent~r, and retums through all the left entries and rooms off the
1st north,,,est inby 13th left, thence to the 2nd northwest entry; finally to
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the fan slope connecting with the 2nd northwest and to the No.4 fan. (See
appendix II,) While thi sail' follO't•...s s'everal.paths between the main north
entries and the Lsb northwe sb heading wher o the exp'l.o sf.cn cccurz-ed , it can,
~eyertheless, become contaminated enroute. Thus, on t~e day after the ex-
plosion, the airintaking to the 1st northwest heading was found to contain
.22% met~ane and the methrole content had increased to .38 percent vnien the
air reached the intake side of the line curtain to the 1st northwest heading
crosscut.

Nain haulage and some secondary haulage is on intake air,hovlever,
secondary haulage in the 1 st, 2nd, 3rd and 4th northvest heading regions
is -on air returnfng from i"orking or abandoned sections as is that in the
extreme southwest and ~ortheast sections of the mine.'

.further details regarding the von tilati,on circuits can be observed
on the,nlaP of the Doc ena mine (appendix I).

The air is directed through the mine by meens of overcasts, doors,
and stopp i.nga, A, total .of 12 overcasts are in use at the present time.
Arched brick oyercasts were built in the early days of mi~e operation,
conc:rete construction was later employed, and most recent overcast con-
struction uses steel. Ap=oroaches to overcasts' are graded. Dry pack wall
stopp~ngs plas~er.ed on both sides vlith clay cement mortar have been used
ext-ensiv.el;r,but -;recentpractice is to build the stoppine;s vri th Slag-Tex
brick::. These stoppings.are of hollow slag-cement blocks laid i~ clay
cement mortar and hi tched into the ribs. A few pack ivall type stoppings
are still erected, when Slag-Tex Erick is not readily available.'

~rood,E;mdoors of:the self,;..closingtype, erected singly, are used,
in entries turned off the slope. 'Two wooden doors forming an airlock
are ~~ed i~: t~e 1st northwest haulage way between 15th rol~ 16th right
entricl? a-P:d also in the 1st northeast haulageway between 16th and 19th
ri@lt entries. Spare doors are provided at the air locks. Doors are
not equipped with latches for holding them open.

Fqce workings are ventilated by means of iine brattice. The con-
ditio~ o£ that used in the 1st northwest heading and crosscut was said to
be spod prior to ,the ei~los~on and it was noted that wooden strips were
used either at the top, or at ~oth top arid bottom of line curtain in places
visited after the explosiQn. Observation indicates that the general method
of using line brattice is good. One man is emp'Loyed at each conveyor unit
to maintain line, curtain and carryon rock dusting. The extension of line
curtain~s usually done at the beginning of the shift, the curtain is
supposed to be maintained wi thin 15 feet of the face, and it was noted
that sufficie~t brattice cloth is left at each place so ~hat the curtain
can readily be extended bJ, the heading crews as the face advances and un-
til the brattice man can make a more permanent extension. The principal
flaw in the use of line curtain apparently lies in the practice of carry-
ing on.brushing operations beyond. the last open cro sscut which requires
raising the line cur.tain to dispose of rock obtained by brushing. This
practice re~llts in 'at least partially short circ~ting air and is believed
to have had an important bearing on the explosion.
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A drop curtain is used in the next to the last completed cross-cut
qnd i~ some casbs the'two cross-cuts outby the last opcn cross-cut. In the
2nd ~orthwest heading, however, an excellent practice in thi~ respect was
noted. Here stoppingshad been so erected that only the last cross-cut was
open. The shaker conveyor'pan line from the air course head;ng passed
t~rough the second cross-cut where a Slag-Tex brick stopping was erected
around it, leaving a small curtained opening just large enough for the pan
lines.' ,

The Docena Mine is rated as ~$,$y by the Alaba.i'naDepartment of In-
dustxial Relations •. Fire bosses conduct pre-shift examinations for gas,
similar,examinations'are conducted by section foremen on regular visits and
examil1ations are made before and after blasting by shot firers or shift
Leader-s, Examinatioti's are also' made by cutting machine ope ratcz-s before
~d after undercutting the coal.

Seventeen air splits are regularly measured by company engineers.
H<;>w.ever,.as.pr.eviously mentioned, these are not all true split s and Table 1
shows the r esul.t s of air readings and air samples. obtained by the writers

i:p. v.entila:tiPn..r.eturnsfroJ]lbhe-var-Lous sectd.ons jof ~he mine, including
main':returns at the fan.

These analyses show that' subsequent .t'o the explosion:; the Docena
Mine was ,ma1~ingabout 7015,768 cubic feet of methane in t\'lCnty-fourhours.
The iJ.ort;hwt3s,t.sac t Ion il1PY 13tl;J.left entries .of the mine~p~oduces about
71 percent of the total. The 1st northwost area (plus the left side of
the main north) produces about .26 percent of the .total methane made in
the northwes~ section of the m~ne, the 2nd northwest area, about 10 per-
cent" tb,e JI:;a ,north,,,,,estarea about. 26 percent, and tJ;J.eL!·thnor-thwesb area.
about 38 percent of this total. At the time these sampl~s were obtained,
the methane content of the returA from the 4th northwest al~ea was probably
more "than double its usual, amount' due' tio a me thane IIfeederll' ;;lhichhad been
encountered in the 14th left entries off the l.~thno rthweat , This IIfeederll

made. it .nece.ssary to, stop ~peratio:o.s in the ~4th.left entries and wo rk there
had not since been resumed, The return from the l~·th left' entries joins
the return from the 1 st..no rth''lest.area and goe.s dir,~,G.tL.Y,.to the'No _0 4 fan
without passing through any active workings.

The above data shows that the Docena~Mine is defini~ely gassy and that
the 1st no~~west 'district produces a substantial part of the methane made
in the entir~ ~ortnwest section of the mine. UnfortunatBly the intake air
for the,lst northwest heading already contains methane which ~as produced
in active and aba~doned workings between the ma~n north and 1st northwest
entries. ithile ~t probably was not an important factor in this eA~losion,
the methane in intake air might well have contributed to t0e accumulation
that 1ITaBignited. Placing each entry syst.em.on a separate,freSh air split
is obviously desirable for future opcr at Lon of. the. Docena mine.



TABLE 1. - Air Analysis - Docena Mine
Tennessee Coal, Iron and Railroad Company

June, 1941
Lab- Percent Quantity Methane :
ora- of air,. lioerated
tory Carbon Carbon cu. ft. in ~4 hours,
No. Location in Minc. Dio=1Cide Oxygen Monoxd de ~iethane Ni1:rogenper min. CUll ft.,

67319 End of C\~tain in 1 N. W. 0.14 20.63 0,00 "0,48 78,,75 No Vel.
Heading crosscut. "

"

67320 Fac~ :;t.. N.W. Hdg. Crosscut 0.17 20,,11 0,00 2.70 77.02 No.Vel •.
67326 Intake Side Line Curtain

1 N"v, treading 0.11 20.76 0,00 0.38 78.75 No, Vel•
67325 Inby No.2 Air Room 17.Rt. ..

off.l N.W.(Intake for 1 N.W.) 0.09 20.81 0,00 0.22 78.88 9',150
67323 Last open crosscut 1 ~.W.

20.71 0'.65Hdg. 0.07 0.00 78.57 .2,750
67324 1 N. 'TtT. Air Course rnby 18 . ..

Left (Return from 1 N.W. 0~56' 78,,63 6,t~00H~aSiing) 0.08 20.73 01100
67'358 Return from Left side of

9,420YN.W~ 9utby 13th Left 0.21 2O.{)6 0,,00 0,,06 79~07
67353 Partial Return Left Side

1 N. vT•• 0.12 .2O~69 ..0.00 0.39 78.80 18,500) 130,300' (Min.
67351~ Same as above 0~15 20~57 0.,60 0_66 78.62 2.781) ~ 1 N.i'l'.Dev-

eLopment ar eas )

67368 Same as above (Old workings) 0.48 20.28 .0!l00 .0.11 79~13 10,286
67362 Return Left Side 2 N.W. Out-

by 13th Left 0,,38 20,,52 0,00 0.07 79,,°3 g~250
130,262 (3'N~W,67361 Partial Return 3 N.W. 0,,09 20,75 0,00 0.48 78.68 10,292)

~7355 Remainder Return 3 N"W. 0.10 20'!t70 0,00 0~45 78~75 9,126) Devel.·Area).
7357 Return 4 N.W. except 14 L 0~09 20.72 0,00 0.60 78.59 10,304 .89~026 . .

67363 Return 4 N.W. Plus 14 Left 0.09 20,,68 0,00 0.82 78.41 16,380 193,41ij}
67359) Main Return from Rt. Side
67360) of Main N. and N. E. Sec. 0.25 20.65 0.00 0.07 79.03 48,000 48,384

at No. '3 Fan.'
y Total volume of two returns gj Abnormal methane content due to feeder in lLth Left Entries
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TABLE 1. - Air Analysis - Docena Mine
Tennessee Coal', Iron and Railroad Company

June, .1941
(Contd. )

Labora.-
tory No.

0.10

Porcent
Carbon

Oxygen Monoxide Mothana

. Q,ua:nt~ty
of air,
. cu, ft.

Nitrogen- per Min •..Location in }Une
Carbon
Dioxide

Methane
liberated
in 24 l~ourst
cu. ft.

159,408
67364~
67365)
67366)
67367)
67356

Main Return from S.W. Section
of Mine at No. 1 Fan 0.29 20.51

20~73

20.80

0.00

0.00

0.13

0.40 86,976•

41,412
500,976
This sam-ple
apparently
contaminated

Main Return from N.W. Sec-
tion at No. l~ Fan .
Total Return Left side
3 N.W•. All of 4N.W.
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Haulage

Trolley locomotives are used for haulage througnov~ the mine. Sixty-
pound rails are used on ~ain haulage roads and 4o-pound rails in cross
headings. Sixteen and t\'lTenty-fivepound rails are used in rooms. The
track gauge is 36 inches. AdeqQate clearance is not maintai~edalong
haulage roads, and shelter holes are too few. Three-ton steel cars without
end gates or floor, doors are used. Company rules prohibit flying switches,
m1d men are not permitted to ride on bTh~pers of cars or'to couple cars while
they are in motion. l1.henit is necessary to push trips, the brakeman is re-
quired to walk ahead of the trip being pushed. Trolley ".ir~s are e,ffectively
guarded at track turnouts, and all other places where men'are req~red to
work or pass under them on main and secondary haul.age roads •. In mechanicaJ.
sections where there is consider~ble activity on the haulage road near the
face regions, trolley •••rires are guarded. throughout their entire length in
~~e activo regions near the face.

~~in haulage entries and their trolley wire system~ are loca~ed on
intake air, but developing main entries and room entrLe s in whf.ch, trolley
\-lirehas been Lnsta'LLed are ventilated by air whf.ch ihas .passed through
active workings or through abm1doned areas or by the unsealed entrances
to abandoned areas.

Lighting

Fixed incandescent lights are used at all permanent electricaJ. in-
staJ.lations undergro~Uld, at side tracksrand at switches. The lights are
install~d in weatherproof sockets and each lightin~ circuit is provided
with a switch so that the power can/be cut off while the bulbs are being
changed. Por tabl.eEdison trip lamps are used for tail lights on trip;s '
and Edison Model K permissible electrie cap lamps are used by the miners
for illumination. P~rmissible Wolf flame safety lamps ar~ used for gas
testing by all underground officials, shift Leader's,,cutting machine' op~ra.-
tors and shot firers. Their lamps are maintained in'gop<tcondi t Lon by,'a
full-time employee "'10 rking in the lamp' house.

Machine ry Underground

All mechanical equtpment in .the mine' is electrically driven.Thi s
equipment includes 17 trolley locomotives, 35 mining machinep, 30 shaker
conveyor drive motors, 42 car hoists, 31 mlne pumps, 7 port~ble air Cd~
pre seors for rock drilis, 50 coal drills, 2 Joy loaders, 5 transformers,
2 motor generator sets, 1 rock dusting machine an~ some miseellaneous equip-
ment. All equipment used in f'ace r-egions.,as well as locomotives, pumps,
compr essor s, etc, , operate on 250 voL ts d.~c. Motor generator sets operate
on a potential of 2200 volts a.c. Armoured cable suspended in main haulage
ways supplies the 2200 volts potential. Large diameter bare feeder lines
supported above the trolley wire b~ the trolley hangers supply the 250 volts
potential. These 250 volt lines together with the trolley wire are extended
into areas ventilated by return air currents.'

Face electrical equipment is'of particular interest in connection with
this explosion. 65.5 percent of the coal is mined by conveyor methods and
g326 - 10'~



each conveyor unit is e,!uipped.lITitha control panel through which the con-
veyors, a car spotter hoist, a mi~ing machine and an electric coal drill are
operated. The panel is of local design an~ feeds three or more circuits
from the single power intake line. Each circuit including the main power
circuit is equtppod in th a circuit breaker. The main circuit breaker is
automatic and the others are reset by hand. S\-Titches and wiring are en-
close~and the panel is mounted on steel skids for portability. Power
reaches the mechanical equdpment through rubber-covered three-conductor
cable •. One cable extends to the mining machine at the face and the drill
is operated by plugging the drill cable into a coru~ection on the mining
machine. Non-permissible Miller plugs are used for making this connection.
Cables are not sectionalized and tempora~y cable repairs are therefore made
in the mine. Some thought has been given to the use of sectionalized cab~e

.if a suitable connector can be developed. Defective cable can then be sent
to the surface for repai~s and underground repairs would not be necessary.

The two Joy loaders, the 5 portable compressors ~~d 16 of the 50 elec-
trical coal drills are the only pieces of electrical e,!uipmont bearing
approval plates of the Bureau of Mines. Twenty-eight Sullivan mining machines
are of the enclosed type, but do not bear the approval plates, Three of
these were inspected and all three were found to have. bolts missing from
the control and resistor compartments. Two electrical coal drills were
in the heading cros&-cut where the explosion occurred. One of. these
carried the approval plate of the Bureau of Mines, but had a short circuit
in the cable near the drill and was not in operating condition. The other
was an open-type drill 'an~ was operating at the time the explosion occurred.

D~9ision 13 of the Mine Safety Board of the U. S. Bureau of Mines
states21 :."The United States Bureau of Mines recommends that when elec-
tricity is used in coal mines rated as gassy or whenever in any mine the
atmosp~ere may become gassy:

1. Electrical equipment shall be permissible.§}

2. Non-permissible e,!uipment shall be used only in pure
Lntake air.

3. Electrical power shall be cut off whenever air in the
workings is in a dangerous condition due to inflammable
gas.ll

Actually, little, if any, of the equipment used in the Docena Mine
fully meets the requ~rements for permissibility., Had tho mining machines
originally been permissible, the missing bolts wO'IJ~dstill have rendered
them non-permissible. Furtherm9re,' the "plug-in" arrangement on the mining
mach inea for operation of drills,defoats the pur-pose of permissibility as
far as the drills are concerned •.
27 Information Circular No. 6946, Department of the Interior, U. S. Bureau

of Mines IlRecommendations of the United States Bureau of Mines on CE?rtain
~e~tions of Safety as of October 1, 1936.ff

~ Any e,!uipment that ha~ successfully passed scheduled tests and is official-
ly approved by the U. S. Bureau of Mines is termed "permissible."
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·The electrica,l equipment used is well maintained in other respects,
and a safety inspection of all electrical equ'ipmentis madeeach month.
·Sufficient spare equipment is kept available so tha~ the operation of de-
fective electrical equipment is not required. All electrical equipment,
including portable electrical equipment is grounded.

Explosives

Permissible exp1asives, Hercoal C-l, 1-1/4u x Sir cartridges areus~d
exclusively for blasting coal, and rock. In hand loading sections the" ex-
plosives are charged and fired by authori zed shot firers and in conveyoz
sections, by shift leaders. In brushing top or bottom, the ezpl.ostve is·
also charged and fired by shift leaders •. Shots are stemmedto the coLf.ar
of the hole with clay or rock dust in paper cartridges, and fired elec,,:·
trically with a la-shot non-permissible, magneto-type blasting unit •. Not
more than one and one-half pounds of explosive are used in anyone hole,
but all holes are charged ina working place before any shot is fired.
The ~~ots are connected in series and fired simulta~oously. Blasting
cabkes of less than 100 feet in length are not permitted and the bat t ery
end of the cable is kept short circuited ~til connected to the blasting
unit. Woodentamping sticks are used for tamping the holes. Shots are
firod at any time during the ''lTorkixlgshift.

Explqsive is transported into the mine in an inslllated explosiv~ car.
The supply crew brings in the explosive on the night shift, and distributes
it to the working sections. The explosive is stored in I-foot· cubrcal,
wooden.?oxeswith ~inged lids and provide~ with padlocks. The explosive
boxes are placed along the ribs in cro ss out s and roomnecks, out of line
of.·fire and a safe distance from the face. Detonators are, carried into
the mine in special leather bags and distribq.ted to the workfng faces,
where they are kept in a woodendetonator box until needed.

Drainage

The mine is moderately dry , but is wet in manyplaces and the face
regions are kept in a dampcondition by watering methods. At the present
time"water is being pumpedout of the mine at one location and facilities
have been provided for pumpingwater out of the mine at t,",oother Loca-
tions. . .

Dust,

Muchfine coal dust is madein the mining, Loadd.ng , transportation
and dumpingof coal. Moreover, there is considerable spillage of coal
at the conveyor lo~ding points on the entries, and spillage afcoal from
the cars along the haulage roads, the coal being groWld to dust by the
haulage 9perations. This dusty condition is ·largely~a.1{en care of by regu-
lar trac~ cleaning crews whokeep the haulage' roads fairly, clean. The face
regions are kept moderately dampby the application of water on the cutter
heads of all mining machines while cutting coal. Pipe lines are laid to
the face in all working places and no.one is permitted to operate a mining
machine under any circumstances without water being applied. This rule
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is strictly enforced, and a~T infraction discovered results in immediate
discharge of the person found operating a cutting machine without water.
Water is not used in any of the other face operations, but some experi-
menting has been done in connection with the possible. application of water
by means of sprays at the conveyor loading headso The company was seriously
considering this measure at the time of the explosion.

Water sprays are used to spray the loaded cars as they approach the
rotary dump at the bottom of the main shaft and the.enpty cars are sprayed
"lithwater as they leave the dump. Sprays are also installed under the
dump to wet the coal as it discharges from the cars. ~he roof, ribs and
floor of the entry in the vicinity of the dump are kept free of dust and
thoroughly wet by the application of water from a hose. Shaft bottom dust
conditions in the vicinity of the dump are therefore excellent.

Rock dust

The rock-dusting practices at this mine are good1 and in most respects
compare: favorably with the best"rock-uusting practices anywhere. Rock dust
is applied to the roof, ribs and floor of all working places by hand as the
f'ace s advances The hand rock-dusting is done by-per-sons espec taLl.y desig •••
nated to do this work, usually the brattice ~an, who applies dust in the
faye of each ~orking place every shift. No working place was observed dur-
ing~the,i!}vespigation .where the ,rock-dusting was mor e rbhan three cuts back
frOm the face •

.In the haulage entries, hand rock-dusting is followed up by the appli-
cation of .rcck dust by machine. A high-pressure rock-dusting machine is
us ed'fo! t·his~purpose, and' rock 'dust r s 'introc1uced into the trackke ss

I' '. ' • .' .e~t~ies heax the face regions through a hose connectod to the dusting
machine.

Rock-dust samplos arc collected at numerous locations along haulage
roads each month, an~ the incombustible content is det~rmined by means of
a ~olumeter. A review of the official report of this sampling and analysis
fot ,t4~'Inonthof!VLq.y,:;i).ldicatedthat. samples were collected at 42 locations
in the mine. The highest incombustible cont ent on..the roof.and ribs was
86.'2 percent;-andthe·im..,est _"las 57.0 percent. O~ly one of these roof-and-
rib-samples was beLow the required 65 pe rcent; the highest incombustible
content :on the bottom was 36.2 and the lowest 35.4. Twenty of these
bot,tom samples .had ail incombustible content in excess of the required
65 percent, and 16 had less than the required incombustible content. How-
eve'r, none of the above samp'l.eswe re eoLl.ec ted in ~~t courses.

lJUs.;t samples were?ls0 collected by reppeaont atdves of the Bureau of
Iv!in~'S'in connec tdon wi ththi s investigation and arc shown in Table 2.
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TABLE 2. - Analyses of Dust Samples Col1cGted in the Docena Mine
Tennessee Coal, Iron and Railroad Company, Adampville, Ala.

June 4 to June 10, 1941.

I
Lab9r-1
atory
No. Location in Mine

Kind
of
Sample

Pe rcerrt
Combus-
tible.
V+F~C':

Incombua,
Iv!oist.&
Ash'

.Through
20-mesh

Remarks

64004 In E~~losion Area

64005
64006

6~007

64008
64009
61.1012

64013
64034

64028

64029
64002

6400~
6401,

64015
64030

64031

Rib
and
Roof
Road
Rib &
Roof

-Raad
Rib"&

.ROof
ROad
Rib &
Roof

Road
Road
Rib &
Roof
Road
Rib s:
Roof
Road
Roof &
Rib
Road
Rio .&
Roof
Road

68.9
72~9 ,
29.6:;

73.9
17.0
2~L~9
31.9
71••6
24!,1

26.2

31,1 "
27.1
7Q.1.~

28~4
75!l9
61.5

73•.9
85·3
62.9
73.3

21.8
85.6

83~.4
72.8

Do.
Do.

Do,

Do.
Do.
Do.

Do~
Do. (Rib & Roof too

moist to sample)
In E~~losion Area

Do.
Near and. outside
Expl0 sian Area

Do.
Do"

Do.
~ __ L _ 14 •.•



Labor-
atory

No. Location in Mine

Kind
of
SanmLe

Percent
Combus-
tible
V+F.C.

lncomDUS.
!~Ioist.&
Ash'

Through
20-mesh Remarks

64010
64011
64016

64017
64018
64019;;

63990

63991
64022

64023
64020

64021
63996

63997
63992

63993
63994

63995

1 N.W. Left Aircourse
401 inby 17th Left

Do.
2.79.t. .f;rq~.;fac~__1_8.th-.
Left Entr,y off 1 N.W.

Do. •
2701 from face 18th left

. Aircourse off 1 N.W.
Do. ,.

50'from face'of 4 N.V-l.
Aircourse

Do.
45' from face of 4N.W.Entrv . '.

oJ.

Do.
l.~thN.\'l~· Entry 10' inby
18 Right

Do.
4th N.W. Aircourse inby
17th Left.. Do~
Main North Left Aircourse
inby 7th Right

Do.
Main Nortn Entry inby
7th Right

Do.

Rib &
Roof
Road
Rib &
Roof
Road
Rib &
Roof
Road

Rib &
Roof
Road
Rib &
Roof
Road
Rib &
Roof
Road
Rib &
P.oof
Road
Rib &
Roof
Road
.Rib &
Roof
Roaq.

57.4
66.9
42~3..'

39.5'
32.9

56.5'

40.6

41.5'
60.1

28.2'
45,8

49.5.
59·9
60~5
8,,1
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33.1
57.7- ..., -, '.

58~5'
'39.9
47~8'
9l~ 7

.57.2 r.

;65.7
60 ••3 .
83•.0

Near and outside explosion
area

Do.
Do~

Do.
Do~

Do.
Development similar to
that in explo. area and
.no t affected by"eX"plosion.
Same - (Hand. rock dusted)

Do~
Do.
Do.

Same - (Mac~irie dUG ted)

Do.
Unaffected portions of Mine.

Do.
Do.
Do.



Tennessee

. ,Percent ..
Labor- Kind .Combus- .-Tncomous.
atory of tible lloisture Through
No• Location in Mine Sample V+F.C. & Ash .20-mesh Remarks

.6llQ24 Main North,Right Ai~ Rib & 33.a 66.3 ,53·7 Unaffected portions of
course inby 7th Right Roof mine.

6llQ25 Do. Road 31.3 · 68~7 > 61.0 . Do•
63998 Aircourse 9f 4th Left Rib & 64••8 35.2 33.6 Unaffected portions of

off Main North Roof the mine.
6~99 Do. Road 73.9 26~1 • 12.3 Do.
6 00 4th Left off Main No~th Rib & 11.2 · 88.8 94.1 Do••

(Entry) Roof
64001 Do. Road '22.2 < 77.8 '75.4 Do.
6llQ26 13th -Left ~ntry 250' Rib & ' 19.7 · 80,3 .. 82.3 Do!,

inby 3 N.'W·. ,Roof
6llQ27. _'Do. Road ' 21·3 78.7 .80.0 Do'.
64032 . 1/2 N.W. E~try 25' outby Rib, 7.1 92.9 95,7 "

Do.
8th Left. .

64033 Do. Road. 7.4 92.6 88.1 Do.
64035 3rd N"i'J'.Entry at 15th .,Rib'& -13.6 ·86~4 ,'90.9 Do•

Left . Roof
64036 Do" Road '56.9 " 43.1 " 49.4 Do•.
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These ailalyses emphasize certain weaknesses -in those rock-dusting
prac tdces such as failuroto re-rock-o.usttrackless entries, failure to
keep.haulageways cleaned up in face regions, and, apparently, failure to
apply a sufficiently heavy, coating of rock (lust:where hand rock--duatdng is
done. Analyses of rock dust samples col.Leoted by the writers show that in
a face region similar to that in ~hichthe ~xplosion occurred (4th N.W.
Entries) the incombustible content of the <lust sampled, was , with t,oJ'oex-
ceptions, well below.t'hat believed necessary t~ render the dust non-ex-
plosive. Of ~he 36 samples 'collected o~tside the area affected by the ex-
plosion, 19 contained less than 65 percent incombustible material and ranged
from 61.•5 percent do\'mto 26.1 percent. Samples. in main haulage entries
(both haulageways and aircoiJ.rses) were generally higher in incombustible
content than samples collected near face regions. Very few of the haulage
entry samples contained less than 65 percent incombustible, but a notable
except~on were two samples collected in the face region proviously men-
tioned. These two samples contained 39.9 percent and 47.8 percent respec-
tively. Furthermore, only a few of the samples obtained in aircourses
exceeded 65 percent incombustible content.

Th·esedata indicate that 'face regions and aircourses need more atten-
tion -than they are now receivi.ng. At the present time there are no means
for re-rook-dusting at rcoan-ses and they thus provide a possible avenue for
dust. explo,sions. Immediate steps should be taken to correct this condi-
tion.

Samples collected near and outside the explosion area indicate that
there was sufficient rock ~ustpresent in both entries and aircourses to
have played an important part in arresting the explosion and it is there-
fore believed that the rock dust, aided by general dampness and pools of
water, did actually stop the explosion. Thus the foresight displayed in
rock-dusting the Docena Mine was sUDstantially rewarded.

First Aid and Mine Rescue Training

First aid training has been conducted at tho Docena Mine by .the
Conrpany fo r a 'number of years.' A co-operative program with the Bureau
of Miries was begun in May 1940, .and in the period beginning July 1, 1940
to .the present time, 201 certificates have been recommended for Docena
omployees by the Bureau. The training is supervised by Dr. O. E. Wilson
of the Company and a full-time ins~ructor holding a Bureau of Minesr First
Aid Ins truc tor! s Certificate is employed to conduct classes' and maintain .
first aid equ.Ipment, C~Tlindrical tubes containing blankets, splints and
bmldages are located in everJ working section and at some other lpcations.
Splint stretchers are limilnrly located. The first~aid instructor in-
spects and reports on the cOj.1<litionof this equipment every month. First-
aid kits are carried on all locQrootives and motormen are held responsible
for them.

Mine rescue training has been .conducted by the Bttreau of Mines at
Docena for a nu.mber of years. Early in 1940 the Central' Mi.ne Rescue
Station for the Te~~essee Coal Iron and Railroad Comp~y. which is 10-
~ated at the Docena Mine, was overhauled and the mine rescue equipment
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placed in first class condition. Arrangements ,,,,,er,emade vlith the Bur-eau
of Miri~s to 'conduct mine rescue training 't~o da;ysa month 'and·'tr'~in12
e~i9ye~s from each of the four mines or th~60mpany.Thetrai~~ng
schedule is so arranged that each member 'recedves 7ho11rs of mine"rcscue
training every two months. The t eammembez-svar e c aref'ul.Lyselected and
reced.ve physical examinations every six months.'

Mine rescue equipment consists of 19 Gibbs, 2-houi' oxygen breathing
apparatus (is in @Dod cond~tion), 25all-service':gas masks,ahigh'pressure
oxygen pump, carbon monoxid~ detector, methane detector, flame s.afety
lamps; oxygen inhalator, field telephone, an adequate supply of spare
par.ts, oxygen and cardoxt de; An excellent Ilsmoke room" is prov Lded for
training purposes and part of the training is conducted underground.
Since the equipment is use~t~o days a month, it remains in good operating
condition.

Safety 'Organization

The Tennessee Coal, Iron and Railroad Company maintains an elaborate
safety organization headed by the Chief Inspector of Coal Mines, who is
directl:y'under" the general super Intendent , For safety inspections, an
assistaht chief' inspector, 2 safety Lnspe'cbo rs, and an electrical and
mechanfcal.rfnspecto r are 'employed. A superintendent of,venti Latdon, head
ventilation inspector 'and local ventilation inspectors '(on'8at the Docena
Mine) are also part of the chief inspectorts staff.

The report sYstem is also very complete. $omeof the,reports hand Led
by thi13 staff are as f'oLlow sr

Individual fir~ bo sst report.
Daily report of occurr'ence'of methane for each- mine and
for ;:J.11 mllleg.

Sootion ventilation report by section foreman (twice
monthly).

Monthly ventilation roport showing air q1.cantitiesat in-
takes, last crosscuts and returns of each split, includ-
ing methane detector readings, also report on condition
of fans and auxiliary fan drives,'fan explosion doors, etc.

Daily report by rock dust machine operator showing all places
'machine rock-dusted each day. ,
Monthly reports of electrical and mecha..'1icalinspector
showing condition 9f equipment at each mine. '

Monthly report of dust sampling roldanalyses fo~ in-
combustible matter., ,

Monthly inspection reports by safety inspectors.
'Accident investigation reports!

Some of. the above reports such as that for accident investigation
actually involve the making and assembling of several reports from va~
ious sources.
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The report system of this department is the most ~omplete that
either of the writers has seen and was the source of valuable inforrna-.
tion concerning mine conditions prior to the explosion.

Of special interest is an evaluation system used to determfne the
relative standing of mines and se~tions as regards safety. Features of
mine and equipment condition, as well as practices, are weighted accorqing
to their importan-ce and 1:lyfollowing an inspection form, the Lnspecbo r
is able to set a figure (percentage) which shows the extent to which
a section or mine meets the company requirements for safety.

Data from the reports of the safety staff are sent direct to the
general superintendent.

Supervision and Discipline

Excellent supervision is maintained at the coal mines of this company.
The,regular iupervisory force in the Docena mine on daY shift (436 men)
LncLude s the superintend.ent, general mine foreman, assistant mine fore-
man, 5 district foremen and. 6 section foremen. In addition, an engineer,
a mine electrician, assistant mine electrician, dispatcher, and ventil~
tion inspector are employed. In conveyor loading sections, each conveyor
crew is headed by a shift leader. A fire boss examinatio~ is made prior
to the day shift. The section foremen on day and afternoon shifts con-
duct the fire boss examinations for, the subsequent shifts.

The regular supervisory force is supplemented by the general supe:r-
intendentts staff; and the chief inspector's staff so that all working
places receive two or more ,daily visits from some supervisory official.,

Observations while in the mine indicate that supervision is effec-
tive since f~w violations o'f state Law or company rules we re noted.
Violations of certain rules call for discharge, and the machine operator
in the 1st N.W. slope heading had been discharged two days prior to the
expLo sdon for failing to use '<lateron the. cutter bar of the machine when
cutting the place. New rUle books now partially completed specify the
disciplinary action which must be applied for rule violations.

Commendable Safety Practices

l~y excellent safety practices are followed at the Docena Mine.
The following are commendable practices observed or brought to the atten-
tion of the ~~iters:

l~ All underground employees wear hard h~ts and hard-toed
,-shoes.

Permissible, elec~rical cap lamps are used by all mine
employees, and permissible flame safet! lamps are used
for gas testing.
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3~ No smoking, cigarettes, matches, or open lights arc
,perinittcd in the :rriinc.

4. Safety bulletin boards aTe installed at the mine
entrance.

5, A monthly safety magazine is distributed to all employees.
6. Directional signs are ins bal.Led under'grcund ,
7~ All los~ ,time accidents are'thoroughly investigated and

reports made showing cause and respo~sibility.
8, A man is ,emplbyed~.toconduc t first: aid training and main-

tain first, aid. equipment. underground',
9. Monthlysafety'inspections are'cortducted, including inspec-

tions of mechanical and electrical equfpmerrt s

HauLage t

1. Men walk to the bottom of"the 'main slope and special car s
equipped with drais 'are used' f~r h~i'sting men out of the
mine.

2. Drags are provided.for trips operating on grades.
3. Locomotives are ,equipped with headlights rold warn~ng

signals. .
4. Trip lights are 'used on the rear end of all tr~ps.
5. No one.is permitted to ride loaded trips except the

haulage crew; Ull1essan empty car is provided.
6~ Flying switches and ,coupling moving cars are prohibited.'7~ Pushed trips are preceded by the trip rider on foot.
8. Good switch throws are provided.
9. Movement of mainline trips is controlled py a dispatcher

and blocksi:gnals are 'used.'
10. A first aid kit is kept on each locomotive.
11. Trolley wires a~e guarded at all points where men ordi-

narily pass under them, and are guarded ful:).length in
. working entries.

12. Trolley \1ireis exceptionally well suspendeds

Hining:

r0,

A systematic timbering system is used.
Face examinations for inflammable gas are made before and
after cutting, and before and after shooting.

Permissib+e explosive fired electrically is used.
D~ill holes are stenrrliedto the collar with incombustible
material.

Enclosed type electrical equipment is used to some
extent.

Electrical control panels placing face equipment on
separate protect~d circuits are used.

All electrical equipment including portable electrical
equipment is grou:~ded.
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Ventilation and ':Dtts

20

Line curtains axe 'erected with wood.en strips at the ton and
sometimes at ,both top and bottom.

IJIonth1y,methane determinations and venti,lation readfng s are
made by engineers and twice monthly ventilation readings
are obtained by section foremen.

A very complete system of ventilation and gas reports is
in use. .

Hollow block stoppings hitched into the rib are used ex-
tensively.

Spare doors are provided at air locks.
Fans have auxiliary drives, explosion doors, and two of
the three fans are reversible.

Fan auxiliary drives are operated for two hours or more
each week.

Water is'used:on the cutter head of all mining machines.
Rock dust is maintained within three cuts of the face by
hand dusting methods ••

Machine rock dusting is done regularly on haulageways and
air courses are ma~~ine rock dusted at +east once.

Track cle~~ing is carried on continuously on all shift~.
Rock dust samples are collected each month and analyzed

for incombustible content.

8.
9. ,

10~

11.
12.

Fire Fighting

No definite fire-fighting oTganization is maintained and fire drills
are not held. Carbon dioxide, fire extinguishers arc installed at the ,rotary
dump, at all main pump rooms,.at,all motor generator sets,and all other
permmlcnt electrical stations. Fire extinguishers are not provided or
carried on mine locomotives, mining machines, or qthcr portable electrical
, cqutpment ,

Surface fire-fighting equipment consists of seven water hydrants and
1500 feet of 2-1/2 inch rubber-lined fire hose distributed about the sur-
face plant. In addition, a total of twenty-six 2-l/2-gallo~ soda-acid
tJFe fire extinguishers, nine 20-pound carbon dioxide extinguJshers, one
I-gallon carbors-beurachl.o rIde , and two 2-')./2-gallonFoamite extinguishers,
are distributed through the surface plant.

An adequate sl~ply of water for fire fighting is assured by me&~s
of connection with the supply for the City of Birmingham, Alabama.

~ll of the fire-fi&lting equipment is inspected and quarterly re-
ports submitted by the Te~~essee Coal, Iron and Railroad Company fire
chief.

Uo fire drills are conduc t ed•.
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Mine Conditions Immediately Prior to Disaster
The mine was operating normally at the time of the disaster. Go~ern-

ment weather reports for the ]irmingham District showed no abnormal weather
condition. .19 inches of rai~ fell on the 3rd, but the weather was warm
and clear' on June 4th,and a barometer of 29.15 inches rose in a normal
manner to 29.30 from 6:00 A.M, to 9:00A.M. At 10:00 A.M., the barometer
began to fall slO\'llybut had reached only 29:00 inches by mid-afternoon.
Temperatures were al so normal.

liToabnormal mine conditions such as fall.s or ventilation interrup-
tions ~ere reported and it is therefore assumed that the explosion was
a direct result of face conditions prior to and at the time of the ig-
nition.

~ire boss reports on the explosion area showed few recont occurrences
of gas in any of the ent~y headings until a few days pr~or to the dis-
aster. Methane was detected with a safety lamp in the 1st N.W. heading
on May 30th, at 3:00 A.lJi.by the fire boss; at 1':00 P.iYI.on the same day
by the section foreman; aga~n on May 31st, by tho fire boss and on Juno 4th,
about 8:30 A.M., by the section foreman. Methane was also detectqd by the
fire boss in the face of No. 2 air room, 18th right off the 1st N.W. on
May 30th and June 2nd. This point, is on the intake for the 1st N.W.
heading.

, All of the above reports show the gas to have been reao.ily c.reareu by
extending or improving the line curtain.

The fire boss' report for June 4th shoj...•ed the 1st l!.~v. section to be
clear throughout. However, as previously mentioned,the section fore-
man detected gas in the face of the last cross C1J.tat a-bout 8:30 A.IvI.
and immediately after shooting took place. He stated that the place
was clear about t"TO minutes later. ,Uevertheless, those fairly numerous
gas occurrences in this area should have indicated the need for extra
precaution and thore is no evidence that extra precautions were adopted.'

Previous ~xplosions

A localized methrolo exp19sion occurred in the Docena Mine about
7:45 A.M., December 31st, 1921, causing the death of 5 men, two of,
whom were killed by afterdamp. The methane accumulation was a rosult
of interrupted ventilation and w~s ignited by an open' carbide lamp.

Property Damnge ,

Property damage was very slight. The discharge ends of the conveyors
were disturbed 8nd olectrical cables were torn down. Five line and drop
curtains in the face region 1I'TOredestro~red, three pack wall sboppfnge
were blown out and a Slag-Tax brick stopping was slightly damaged.

Work was resumed in the 1st N.W. aircourse on the afternoon shift
of June 5th, and work was to be resumed at slope heading as soon as the
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aircourse had connected with the last cross cut. Operations in the rest
of the mine were also resumed on the afternoon of June 5th.

Story of EXplosion

On the day of the eA~losion, fourteen men were employ?d in the 1st
N.W. entries. These men were as follows:

Entry Conveyor Crew
Carl Wolfe, Shift Leader
Henry C. l.feyers
Will Hamilton (Colored)

.Air Course Conveyor Crew
'Henry :Barnett, Shift Leader
Ernest Washington (Colored)
Jimmie Lee Daniel (Colored)
Albert Jones (Colored)

Rock Crew
J. L. Mann, Shift Leader

.Chester Wright
George Callo,'1ay(Colored)
Leroy Mci'fuarter( Colored)

Miscelltmeous
William Trammell, ]rattice man·
John i-valker,Electric,al Irisp •
Garfield Suddutu (Colored)

Car Trimmer

From evidence observ~d and from the testimony of witnesses and mine
offic~als, the events prior to the explosion ,.•ere established as follows:
Be tween 8: 30 and 9 :00 A.M. t· A. L •.Nicholson" Section Foreman, vi sited bhe
1st lil'~W"entry andaiI'cou~sehE3adings. The entry heading itself had been
stopped on a previous shift and the entry crew was engaged ,in driving a
crosscut to the aircourse. Mr. Nicholson arrived .immediately after cross-
cut m~ots had been fired, detected gas in the face of the cros~cut "nth a.
safety lamp, requested that the line curtain be checked and about two
minutes later made a second test which indicated that the plac~ was clear.
~Tork subsequent to that time appeared to have been normal in every respect.

The brattice man had been engaged in extending ,line curtains at the
face of the oro sscut , and later, .Ln the ail' course. The position of the
line curtains and the path of the ventilation circuit at the time of the
explosion is indicated on Appendix III.

At the time of the explosion, the aircourse conveyor crew had "cl.eaned
up II. and was preparing to undercut the coal face. One man of this crew,
Albert Jones, had gone to the last open crosscut for timber. One man was
setting timber near the right rib and behind the mining machine. One man
was operating the machine and the other had set the machine jack and then
-retreated a short distance to be lIin the cLear "; The machine had "sumped
in" for a distance of two feet when the explosion occurred. The three
men at the face believed the crosscut crew had shot 'vithout warning them
and that the shot had broken through to the aircou~se. They immediately
made their way toward the entry through the last 9pen crosscut. All four
of these men survived the explosion, and. although they were affected. by.
afterdamp and shock, only Albert Jones '{,rasburned.

The crew in the crosscut had completed undercutt~ng. The machine had
been pulled back and nparkedn along the right rib. One man had been
drilling, and very probably had ·begun,drilling before the machine finished
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its ~ut. In this case his drilling would have been interrupted when the
machine finished cutting and 1'\TaSmoved back to the right side for "park-
ing".

About four tons of machine cuttings had been shoveled back at a point
near the left rib and had not been removed from the crosscut. Dust from
this pile is believed to have entered into and to have aided in propagating
this explosion.

The number of holes drilled prior to "parkingn th~ machine is im-
possible to determine, bu:t·'tlro"drillerhad completcq. 'foi,lr67:footbore
holes, from right to left, a-~d-haa drilled 6 inches of the fifth and last
bore hole near the left rib when the explosion occurred. The holes were
drillod near the roof and spaced about 51 apart~

The driller, Henry Meyers, was using a Chice~o P~cumatic Tool Companyls
electric coal drill, size 471, Serial No. 8073. T:.'1isis an open type drill
operating on a pot ontfal,of 250 volts, diroct cui-ront , As 1..susuEJ. in
tho Docena minc,tho iimnediato source of poweT was an'electrical outlet
on the mining:machine. The drill was equipped with airuP:ber-covered, three-
conductor cabie (positive, neGative, and safety ground) which had'been
spliced at a point near the drill. The splice was taped.

The drill is provided with spring t~~e switch which must b~ held down
while the drill is operating, 'and because of 10;T coal, 'it is cOJ!unqn.prac-
tice in,the mine for the 'drill to bo started ",ith tho ctrill handle resting
on tho ground. After a hole of sufficient depth to safely support tho
'augur has been a.rilled, the drill is raised to the shouicior and drilling
continued. This practice may have boen followed 'hore and. in raising the
drill after drilling to a dep~h of six inches, tho switchwo~id probably
'be opened. At any rato, the cxp Io sion occurred after tho o.rill holo
reached a depth of six inchos.

In the meantime, after parking the machine, the two rem~n~ng members
of this crew began to eat 11L!ch on the intake side of the.line curtain
just to the rear of the machine. Their dinner buckets were :found with
the lids off and f'ood in the bucket's was burned and blackened by' the'··
explosion. After the explosion, the driller reached a point near the
center of the crosscut at the face before collgpsing an& the tWo others; ,
reached the outby end of tl~ecrosscut and fell across the pan l~ne'. ,All
three we re dead vrhen found. The dri11 was found b csd do the l'eft riband
the ond of the augur was still resting in tho drill hole.~1e coke on
timbers inclicated an enveloping flame in the crosscut and lack of violence
at this point was further :tnc1.icationthat this 1'1aSthe point of ignitio':Q,e

The rock crew was engaged in brushing rock from the bottom of the
ent~~r heading and this work had progressed to a point wher e the f'ace of
the grade, i'lorkwas about 25 feet past the inby rib of t~1.elast open cro ss-.
cut. The grade wo rk was about 12 feeit'1lTide,carrl.ed along the right:rib
of the entry and on the lnt&sc side of the line 'curtain. The slope head-
ing is about 30 feot '\'Jideand rock from brushing ope ratd ona-Ls Itgobbedll

along the left rib. In order to dispose of tho rock from brushing ope raafons
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which have advanced beyond the last open crosscut; it wa.~customary to
rat se the linocurtainfor 'short :periods. On tho daJr of the explosion
the 9urtainhadbeen raised at two point sa, shor-t eli stance apart. At
the outby point, rock ,.rasbeing "shoveled under the conveyor and at the
inby po Int, over the conve.~Tor.,.T~ro men on 'the opposite 'side of the con-
veyor relayed the rock to the gob pile.

The-curtain. was raised :by,catching the lo,~er edge over the top of
the timber on which the curtaint·ras'hung, or on a nail near the top of
the timber. Testimony of the rock c~ew failed to show definitely whether
or not the curtain was still in the raised position im~ediately prior to
the explosion or'at the time it occurred, or show how long it had been
raisecl. At pny rate, "such opcni.ngs"in the, curtain woul.d shor-t clrcuf t
much, if not. all, of the air and anaccturrulation of meth&!e at the face
of the cross-cut wcul.d '00 likely to result.

In addition to the above disturbance of the line curtain, testimony
brought out the fact that it ,vas'subsequently moved about t~lO feet boward
the pan line for a length ,of at least 12 feet inby the point 'lrrhereit had
been ra~$e.d by the brattice man 'and the rock crew shift leader, J. L. Mann.
~1is rearrangement took place during the early part' of the lunch hour '
which would bring it within twenty minutes of the time of the explosion.
Since the br'abtLceman was seen+to leave the face of. the heading a few min •••
utes ,before the explosion, he haapresumably continued hi~ adjustment of
the line curtain after noving it as described above.

Thus, there is addi tionaJ. liklihood that the methane accumulated in
the,face of the cross-cut as a result of air leakage or short circuit
throu~h. openings in the line curtain.

An OPen door in the 18th left presents another possibility for a
ventilation short circuit. Air woul.d then be pe rmf,t ted to pass directly
from the 19th right entry to the 18th left entry without reaching the face
ot: the 1st N. 'I'T. heading cross-cut or the face of t~1~ left aircourse. Tnis
door was not completely self-closing following the explosion, but may have
been out of adjustment as a resultdf the explosion.

Lo?,kage or openings through t'he dr'op curtains in the 19th left entry
and aircourse would also have reduced tho volume of air reaching the
headinp•

Disturbance of the line curtain remains the most li~ely cause of
the methane accumulation; however, the other possibilities suggested
reveal seyeral weclcnesses in the face ventilation system.

There was alpo testimony that Carl Wolfe, Shift Leader of the cross-
cut conveyor crew, was not thoroughly familiar with the use of the
fl~ue safety lamp. Wolfe replaced the shift leader discharged two days
previously for operating the cutting machine without water on the cutter
bar. Mann testifiecl that the section foreman had asked him (Mann) to
examine· Wolfels place on Nond~bocause of the iatter1p inability to
properly use a lamp, and that he had not only examined the place, but
had~t~ost his light" in N1 e~)losive mixture of mothDne. This indicates



that Mann's skill with the lrunp is questionable, and discloses that at
Lcas t one occurrence of me thane in this ci'&sscut "ms not r9ported. It
may exp'Lafn why the explo sive mixture of methane and e.ir .•.'Thichwas ignited
was not discovered, since Wolfe may have been incapable of making a proper
e:JCaJ!lination,or may have failed to do so, after undercutting.

About 11:00 A.M., the rock crew retired to a point between the 19th
right entry and aircourse (see Appendix III) for Lunch; According to
testimony they had nearly fini shed lunch arid would soon have returned to
work when the explosion took place •

..The "car trimrnerllhad loaded four cars .•..lhich remained. at the loading
point, had shut down the conveyors and was preparinglldummiesll for 'stemming
at a point just ·inbythe loading point and the loaded cars.

Since the bratticeman and electrical inspector were not able to
testif~beca~seof injuries (the former died eight days and the latter
fifteen days after the explosion) their position just prior to the ~~~
plosion has not been e stabli[3hed. Their location after the accident in•
dicates that they were probably on their way out of the 1st N.W. entry
at the timc·of the explosion.

The section foreman was in the last crosscut of the 18th right with'
t\roengineers who were obtaining ventilation readings. ~le force of the
explosion knocked the anemometer from the hand of one engineer and bent
the vanes but did no other damage. The section foreman instructed one
engineer to· callout the 15 men employed in the 18th right entries and
proceeded to the .1stN.i'i'.entry wher-e he encountered the bratticeman,
who was seriously burned. The bratticeman was sent to tho main haulage
road on 13th left off th~ main north entries. A man was sont to call
out the 19 men in 18th left entries, 20 men ·i11tho 17th ri€,,ht,16 in 17th
left and 18 in 16th left.

The section foreman then proceeded toward the face of the 1st N.W.
entry,' heard cries, and iocated. the eLcc txLcal.: inspoctor, also badiy
burned, at the car hoisii. Ho returned to 18th right vJitllthis man, then
started again toward the face, making his way as far as the loaded cars
before finding a third man (Da..~iels)"down" at the out by end of thecal'S.
He was unable to lift this man. One of the engineers joined him at this
point and the two men were unable to handle Daniels. At this time, a
third man arrived and the injured man was returned to 18th right.

Help continued to arrive and the rescue work proceeded with th~
remainder of the injured found. as indicated on the attached map. These
men were placed in the 19th ri~~t aircourse where they received first aid
be~?Ae the~ were moved further.

All of the men except the three working in the face of the last
crosscut were thus accounted for and it was necessary to restore the
line curtain from the last open crosscut to the entry heading before
these men could be reached. Two were found deaD. in the e~try heading as
sho,~ on. the map. The body of the third man was recovered from the faGe
of the crosscut by men wearing oxygen breathing a~paratus.
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The line .cuI't~inwas later extended into the. crosscut clca,ring ·it
sufficiently-for.-inspection within a short time.

The t~lileof the 'explosion was definitely fixed at.ll:20 A.M., since
one of. the engineers had .ju.stset down the time for beginning his' anemom-
eter rep-ding. Recovery work was completed sho'rtly after 2:00 P.M. and the
last of the injured and dead ''',ere brought to the: surface at 2:30' P.M. .A.L.
Nicho:lsOh'9dction foreman, who directed the recovery opez-atdons c re scued
or assis.t.8.9-.lnrescuing all of the injured and assisted. in 'recoverdng
t\'lOof the 'bodies, showed commendable courage and r esour cemtnesa," C.N.
Van Houton, Junior Enginper, who was first to assist Mr. Nicholson, and.
assisted.throughout with the recovery operations, had' only three months
experience ,in coal, mines. His courage was, therefore, also commendable.

~ne ·two men slightly injured
of timbers in No. 2 room and just
explosion knocked both men,down.
car rolled against the leg of the
main haulageway unassisted.

in the 17th right were unloading a car
off the haulageway. ~1e force of the
One was struck by flying debris and the
other. Both made their way out to the

Rescue Crew

The oxygen breathiJ:?gappar-atus crew, composed of.Docena mine em-
ployees, some of whom were working in the mine at the time of the explo-
sion, began arriving at the reSCUB station at 12:10 P.l~ Two fully
equipped six-man crews were at,the scene of the accident about 12:50 P.M.,
one crew went under oxygen at 12:55 P.M. and had recovered the body of
Henry Meyers tpn minutes later.

The other c ret.." began an exploration on the return side from the ex-
plosion at 2:00 P.M., traveling under oxygen. This eA~loration was com-
pleted at 4:00 P.M., and since they were no longer needed the crew members
then.left the mine.

During the period,'fiye additional members were standing by at the
r'e scue station and thirty-three additional rescue men .•.",ereavailable at
other mines of the company.

F. IvI.• Cassidy, Assistant Chief Safety Inspector, ',va:sin charge of the
.ze scue station while Arthur Waldman, Assistant General Superintendent of
Coal Mines, directed the rescue crew at the scene of the accident.

Forces, Heat and Flame

After study of the evidence, the action of the e~plosion itself is
believed to have been as follows: The gas ignition at the face raised
coal dust in the-immediat? face -area and from the pile of machine cuttings.
This dust entered into the explosion aiding it in traveling outby to where
th~ rock crew was located. ~ne line curtain was torn down but up to this
point the violence was limited although the rock crew members and the
"car trimmerll wer-eknocked down and burned. .The coke found. in the last
open crosscut indicated that the flame or heat had also greatly decreased
before reaching the left airco~~sc, and a sack containing 39 sticks of
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permissible explosive, lying al-ong the left rib of this crosscut, was: uzs- .
disturbed. However, new fuel appeared to have been picked up from the
roadi'1EIYat the. discharge point of the conveyors and from the loaded cars.
Somewhat increased heat or flame and vic;>l¢ricoappeared to radiate outby
from this point and the t~ro most seriously burned survivors (brattice
man and elpc:\irlca?-inspector) i'lCreoutby this po Lnt , The explosion
entered both r~ght and left aircourses through 19th right and 19th left,
traveling .out to'the 18th right and left 13ntries. At the same time, it
continu?d to.the 18th right in the main entry. Lack of fuel due to rock
dusting apparently caused it to die out without passil~ the 18th right and
left entries~ The explosion apparently did not enter the extreme right
or IIbarrierllaircourse due to the pools of water which are indicated
on Appendix III.

The force of the explosion carried as far as tho 17th right and
left entries; two men wore slightly injured at.No. 2 room in the former
and a stopping was blown out in the 4th crosscut from the face in ,the
latter. Dust and smoke traveled as fa?' as the ll~th right and left
entries.

Factors that Prevented the Spread
of the Explosion

The ~xplosion was confined to the first northwest entry and its
right and left aircourse'~~d aid not extend beyond 18th right entry or
18th left. It was undoubtedly started by the i~1ition of a small body
of methane in the face of the last crosscut off 1st nor thwe st entry- and
was propagated by coal dust from the slack pile. at the face of this
entry, coal dust from the tops of the loaded cars at the conveyor loading
point, and from the road in the vicini ty of the conveyor loading point
where considerable coal dust had accumulated from spillage.. '

The explosion was pr event ed from spreading f'l'.rtherb~T .the liberal
application of rock ~ust in the 1st N.W. entry and in the 13th right
entry, and py the somewhat limited application of rock .dust in the
parallel air courses. Another factor was the presence of moisture in
the section. ~he roof and ribs were fairly damp, and there was a pool
of water at the i~tersection of the 1st N.W. left aircourse and tho 13th
Lef t aircourse. There wer-e also pools of wat er in tho last crosscut be:--'
twoen the 1st N.W. right aircourse and the barrier aircol~se and at two
locations in the barrier aircourse. Thewritors are of the opinion that
had it not been for the uso of rock dust, and the presence of moisture,
mainly due to the use of water on the cutter bars of the mining machine,
the eA.'}Jlosionprobably .••.muld have spread througb.out the mine. Had the
explosion been only slightly more intense it is probable that 65 men wh9
were working in another section on the return air circuit from the
affected area would have beon killed.

Investigation of Oause of Explosion

~~ investigation of this disaster for the State of Alabama was con-
ducted·byE. J. McOrossin, ehief,·Division of Safety and In~ection, Ala-
bama Department of Industrial Relations, assisted by District Mine Inspec-tors J. H. Ohapman and J. A. Ivie.
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The investigation for the company was conducted by a group of officials
headed by Mr. R. E. Kirk, General Superintendent of Ooal Mines, Tennessee
Ooal, ~ro~ and Railroad Oompany.

M. J. ~~eny, Mining Engineer, and E. A. Anundsa~, Ac~ing District
~ngi~eer, of the United States D~artment of the Interior, Eureau of
Mines, conducted the investigation for the Bureau of !.JIines.Oomplete
cooperation. existed among t~e Eureau of Mines, the Alabama. Department
of Industrial Relations, and the operating company .in conducting the in-
vestigation"

Summary of Evi,dence as to Oause,
Origin and Propqgation.

The operating COiTIp?JlY, the Alabama Department of Industrial Relations,
and the Bureau of Mine s ,investigators are in complete agreement as to the
canse of this explosion.

The absence of roof falis, the lac~ of destructive forces in the mine
at the time of the e;plosion, and the opportunity to interview numerous
.survivor s who-were: in the midst of the explosion leave little doubt as to
its cause and origin.

,Explosive gas was being liberated in the 1st N.W. ent ry previous to
the,:explo s~_on. An examination of the fire bo ss records show that methane
was detected in this working place on several oc~asions prior to the ex-
plosion. A sample of air taken by a Eureau of Mines investigator at the
in~ake to the section at'9:45 P.M. on the day of the explosion contained
.22 pergent methane in 9,150 9ubic feet of air. A sample of air t~en
in the left aircourse, 30 feet inby lS left aircourse,'the return from
the explosion area, at 3:15 P~M.,on the following day, contained .56
percent methane in 6,400 cubic feet of air. A sa~ple of air taken at
t~e face of the last crosscut of 1st N.W. entry, the point where the ex-
plosion originated, at 3=30 P.M. on tae day of the explosion, contained
2.70 percent methane.

~~e cutting machine at the face of the left aircourse, 1st N.W.
entry, was in operation at the time of the expko sionr but bhe men who
were at the face were not burned, and their testimony that the explosion
did not originate at the face of the aircourse was conclusive.

No coal was,being loaded at the time of the cA~losion, and it is
evident that the open-tj~c motor drives for the shaker conveyors were
not in operation. Further proof of this was the fact, established upon
questioning the survivors, that no one was at the controls of the con-
veyor system when the explosion occurred.

The mi~ing machine at the face of the last crosscut off 1st N.W.
entry was not in operation •. This machine had finished its work of unde~
cutting the coal and was stationed on the right side of the place in its
,normal:position while idle. Four 6-foot boreholes were drilled in the
face, and the fifth hole which w~s to be the last, was just started and
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in:abo~t6 inches. ~le~er was found up,,~gain~t the hole, with the open-
tipi ~~iJt s.t~11::attac,l:ied.T'n,8bo dy of.the, man :who was operating .the
drill was found about 10 feet awav near the face.

,The blasting unit" and blasting und t. .cab.Le111'11ich,"TaSrolled 1.1p, were
found, on the r.ight'corner or'the rib at 'the i~tei:'secti,on,'ofthe l'eft'air- ,
course,~nd'thelast open 'crosscut. No blasting was being done at the
time of the eXplosion~

While there is 110"survivor who can testify that the drill actually
was in operation at the time of the explosion, circumstantial evidence
indic~tes that it was, and further, an acc·umulation of illethanewas ignited
by a spark or arc from the startings,,,itchor f:TQm the commutator of the
drill. The non-permissible coal· drill repeatedly ignited methane in a
tes~; o~amber when its starting ~witch was opened.

A flame safety lamp found near the drill was tested .in a gas chamber
&~d found to be in safe condition.

C19t~ing of the men killed and inju~ed in the explosion was searched
withbut finding matches or any smoking material.

As to the cause of the accumulation of explosive gas, no evidence
could be found that would indicate a general interruption of the venti •••
lating 9urrent; moreover, the recording pressure gage char~ from the fan
~10WS that the fan was in continuous oporation before and aftar the ex-
plosi9n. ,An interruption of the ventilating current for the whole split
is highly unlikely, as the air circuit is effectively locked on this
spli t. The door-s are designed to be self':"closinG,and they are not
equipped w~th latches for holding them open.

. There is ample. evidence' to indic,at'ethat' ther~ was a short circuit
of the ventilating current at the face of the last cro sscut off the 1st
N.W. entry a short time previous tb the explosion. A line brattice was
installed from' the last open crosscut, across'the convoyor, and paralelling
the conveyor to a point near tho face of 1st lJ.v·T. ontry. From the re it
extended into the crosscut to within about 15 feot from the face. The
brushing on the entry' had progressed to a point about 25 feet b~yondthe
inby rib of the last open c+osscut. To dispose of the rock that was be-
ing moved in bhe grading operation, it was the practice 'to'raise the
line brattice'byfastening its bottom edge to the cap pieces on the
timber and throw the rock over or under the pan line into the gob. This
practice resul.ted in intermittent short circuits of air, and the serious-
ness of the interruptions would dupondupon the length' of time tho 1in~
brattice was disarranged and the rate of liberation of,gas'at the face.
SUbsequent shifting of a section of this line brattice by the bratticeman
and rock crew shift leader probabl~ aggravated the conditions.

Que stio!l;:i.ngof the survivors who wer'e members of th~"rock crew re-
vealed that rock was being hand Led in this fashi6n up to about 11:00 A.M.,
when they ceased work to eat their lunch. Conflicting testimony was given
as to whether or not the line brattice was put back in place when the men
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stopped to eat. The explosion occurred :at 11:20 while the men were still
at the positions they: had: taken to eat their lunch. Thore'is no doubt
t:b-atthe raising of the 'line brattice to enab l,e the rock men to shovel
rock into the gob, (and possibly the sub$equents~ifting of this line
brattice) caused a short ~ircuit otair and permitted the accumulation'
of gas at the face of the last crosscut off 1st N.W. entry.

It would seem that a properly conducted examination with a flame
safety lamp at the f'ac e of the cro sscut, subsequent to undercutting, should
have detected the presence of me'thane, The testimony concerning Wolfe Is
lack of familiarity with the safety lamp introduces the possibility that
1'101fefailedte> make the required examination or dd d not make it properly.,

Probable Cause of the Explosion
After carefully considering evidence and informa'Gion obtained through-

out the investigation~ the results of.analysis of dust and air samples
collected in the mine, and the careful questioning ofs~rvivOrs in the
hospital, the Bureau investigators are of the opinion tlkat this explosion
originated in the face of the last crosscut of'f 1st N.t'!.entry, that the
ignition of.gas was caused by an arc or spark from a,non-permissible:
electric driil, that the explosion was propagated taa limited extent
by coal dust, and that the accumulation of ,gas.\"as caused by an interrup-
tion of the venti~ating ourrent at the face resulting from the disarrange-
ment of a line brattice to enable the transfer of rock from the haulage
rond into the gob.

l.I~·s'sO.nstobe Learned from the Conditions As
They Relate to This Explosion.

Numerous increased explosion hazards are introduced by the extensive
mechanization of coal mines; therefore, increased precautions must·be
baleen if gas and coal-dust ignitions and explosions are to be pr-even ted.,
The rapid advancement of ",orking faces, the opening up of new territory,
and the fast penetration of workings into new coal liberate methane much
more rapidly than under previous hand-loading methods. The coa'l.-duatex-
plosion hazard is also increased by. the production of greater quantities
of dust i'na shorter time due to the more rapid advancement of the faces
and ~he mechanical handling of coal. Accompanying these increased hazards
of gas and dust 'are additional ignition hazards introduced by mechaniza-
tion. Unless adequate precautions are taken to remove the possibility of
electrical arcs and sparks from the working faces, explosions such as
this cannot be avoided.

The mo sf out sbanddng lesson to,be learned, from this explosion is the,
obvi~us fact that no electrical equipment that will produce arcs or sparks
that "rill ignite gasdr coal dust 'should be used at or near any working
face; mo reover , ·theBureau of l,iinesbelieves that only permissi blc eLeo-
trical equipment should be used in other than pure intake air fresh from
the outside. Permissible equipment, however, will give protection again.st
gas and dust ignitions only if it is re~arly inspected and maintained
in a permissible condition at all times.'
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Another lesson that should be of outstanding value is the importance
of maintaining a continuous flow of air at the worki~~ faces •. General
interruptions of the ventilating current'dUe: to the stoppage of a 'fan or
doors being i~ft open are .serious 'occurrence's, but '?lmost as serious is
the local. interruption of the air current at a working f~ce. Operations
must. be conducbed ·in such.a.way that 'line brattices, check doors, and
check curt~ins will not be disturbed. but will remain continuously effec-
tive.

~other striking lesson that has come out of this explosion is the
use of rock dust and:wat er as a means 'of.preventing 'videspread mine di s-
asters. Local 'gas '~gnitions from one cause or another are difficult to .
prevent wi th,absolute cer.tainty because of the extent to whd ch the human
element is involved.·. This explosion, however; as well as many others,
has demonstr~ted that the propagation of an explosion thrOU&lout the mine
by coal dust can absolutely be prevent.ed by the app Ldc at.Lon of rock dust.
to the ribs, roof and floo'r'of all excavations, and the liberal use of
water at the working faces to control the production of dus t , It is be-
lieved by the investigators that the use .of rock dust an~ the application
of wat er at the working faces prevented the spr-ead of this explosion and
saved the lives of the· 65 men who were working on the return side of the
air split in which this, exp Lo sfon occurred. Had this mine: not been rock-
dusted and no 'vater used, it is conceivable that the.432 men who -wer e in
the mine at the time of the explosion may have been killed.

Recommendations

The following recommendations, based on the circumstances surrounding
this explosion and other conditions observed during yhe investigation, are
made with the belief that their adoption will materially reduce the chances
of an explosion occurring in thi s mine in the future.

Ventilation and Gas

1. All ventilating fans should be capable of allowing reversing
of dir~ctionof air flow.

2. A warnfng device that "lill give both vt sual, and audible warning,
and.a relay switch to cut off the electric power from the mine in the
event of stopping or slOWing down of the fan should be provided on eachfan.

3· The ventilating current should be split so that not more bhan '
one set of main northwest entries will be on one primary split6f air,
and se~ondary splits should be provided for each set of room entries.

4. The use of doors for controlling ventilation shouldbeeliminat.ed'
as far as possible by the use of otVercasts, but where it is necessary to :
use doors they should be instBlled in pairs to form an airlock in' such a-
way that when one door is open the other, having the same effect 'on th~'
ventilati~ current, will remain closed.
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5. Abandoned or worked-out sections of tho mine that cannot be
thoroughly ventilated and inspected-should be sealed with t~ght incombus.
tib1e ~toppings.

6. To avOid interference with the line brattice, brushing or grading
operat~onsshould not be permitted beyond the last open crosscut.

7. Permanent stoppings in cro sscuts between intake and re.turn a~r-
ways shoul.dibe mafnt.a.Ined wHhin hro open crosscuts of the face.

8. No one should be permitted to use a flame safety lamp without
first demonstrating that he is fully qualified to do so.

Explosives
1. Blasting practices should be improved so as to retain the

permissibili ty of explosives used in this mine. Requirements in addition
to those .now in effec-t are:

(a) -Not more throl one shot shall be charged,
stemmed; or fired at anyone -time.

(b) Shots shall be fired with a permissible battery
or other permissible fi ring device.

2. Consideration shoul.d be -giyen.to the usc of sheathed pe rmissib1e
oxp'Losfves , a new type of llextra safe," permissible exp Lo ad.ve for use in
coal mines.

Coal Dust, .
1. Machine cuttings should be loaded out of each working place be-

foro b~asting.

2, The coal should be wet with water before it is loaded out.

3. Water sprays Sh01Ud be installed at the transfer points and at
the 10~ding head on conveyor systems.

4. Loose coal in aircourses and trackless ~ntries should be cleaned
up before machine rock-dusting is done.

Rock Dust

1. Provisions &lould be made for the re-dusting.of trackless entries
after the working faces have advanced beyond the point where it is possible
to roc~ dust these entries through the open crosscuts.

2. In addition to the sampling of dust at points along the haulage
roads, dust samples should also be collected in trackless entries.
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Electricity

.Ls . ,All electr~qal equipment used at or near the flice of wo rkfngs
ShouLd'be of the permissible typee Such equipment should be inspected
for defects regularly and maintained in a permissible condition contin-
'UO"\'"l."lly"

2. Open-type electrical equipment including. trolley and cable-reel
locomot~v~s' should not be operated except on pure intake air (containing
not, less 'thim",20 percent of oxygen and not over 0.05 percent of inflamma.ble
gas) and in no event should they be operated beyond the last open cross-
cut.
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