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FINAL BEPORT OF Ml lE BXPLOSION
BRADFORD MINE, ALABA BY-PRODUCTS CORPORATION
DIXIANA, JEFFERSON COUNTY, ALAPAWA

MAY 1l, 1945
By

Jas, B, Benson
ﬁ&aluﬁiazﬁiaﬁysﬁﬁ@r

He §‘ 3&&%%

Introduction

May 1li, 1945 at approximatel 35 Delle, & gas and
gaﬁlwﬁnga @xyi@si@z cggurred in the %wgﬁzoré mine of the
Alabems By-Products Corporation at Dixians, Jefferson County,

Alabonme ,

The explesion oceurred at the beginning of the second
or night shift while 7% men were in the mine, Three of thess
men were killed by burns, violence, and alfterdamp; two were
injured by burns and afterdamp, but are expected Lo recover;
and one man was slightly injured when he struck his knee
against either a mine car or debris. The remaining 67 men
escaped unassisted without suffering any 11l effects,

The explosion was caused by an lgnition of methane in
the 53 right haulage entry, at sbout 250 feet from the face
of 53 right entry, either by smoking or by an electric are
originating from = nonpermissible sledtric motor operating
a blower fan, The scoumulation of methane was probably
caused by an interruption to the wventilating current.

The explosion was local in character, with 1little
evidenes of violence, and was restricted to the 53 right
hesding and air course which have been driven about 1,000
feet from the junction with the main-slope haulageway, and
about 100 feet in the li6 left heading which 1s almost directly
opposite the 53 rlght entrye

Rock dust 1s used bo neutralize explosibility of the coal
dust in the dry plaesas of the mine, but neither water nor a
wetting solution is used to allay coal dust,

Wopd of the explosion wes regeived by Mr, D, J, Parker,

ga ?viaiﬁg,m@gia@er, District D,, Buresu of Mines sbout

10 pems, May 1L, 1945. Hr, Parker immediately notified
ﬁésa?&. Jas, B, Penson and H, N. Smith, Federal coal-mine
inspectors. lir., Benson arrived at the mine about 8:25 p.m.
with the Buresu of Mines rescue truck and equipment. v,
- &mith accompanied Mr, Benson, In the meantime, Messrs, J, L,
Nelson and HeKinley Braden of the U, 8. Buresu of Mineg Safety
Division bhad arrived at the mine. lessrs, D. J. Parker, Norman
C. Eing, snd John H, Eggers, of the Bureau of HMines, arrived
about 9:00 p.Me '




Gensral Information

The Bradford mine is at Dixiena, Jefferson County,
Alebems and 1is served by = branch of the Louisville and
Nashville HBelilrosd, The mine is owned and ﬁ?ﬁf&t&é by

he Alsbams By-Products Corporation.

The prineipal @ffi%%?% and %h@ir sddregses ars:

d. W. Porter ?r%%iﬁaﬁﬁ Birming 1, Alabams
P, H, Hagkell, Jdr, General lansger Birmingham, Alabams
We C, Chase General Super-

intendent Birmingham, Alebama
M, B, Haworth 2 GChlef Engineer ﬁi%ﬁiﬁgﬁﬁ& Alabama

B, B, Patterson Superintendent Dixisna, Alabams

The Bradford mine employed an average of m;ﬁ men, of
which number 1105 were underground employees., The mine is
worked two shifis s day, 2ix deys s week, The averspge dally
production 1s 1,000 tons of conl,

The mine is opened by four slopes, 350 to 1,200 feet
in length, on & pitch of from O to 30 degrees, The mine
is worked in the Black Cresk cosl bed, which varies in thick-
ness from O to 35 inches and averages 22-1/2 inches in thick=-
ness in this mine, The meximum cover over the coal bed at this
mine is aboubt 300 fests The coal bed is of bituminous rank,
free from partings, and dips sbout 1 pereent in z westerly
direction, The ismediste Fﬂ&f consiste of sandy shale
which is overlain with hard gray sendstone, The floor is
fire clay which varies from sof% fo hard, and 1%t is smoobh,

A composite sample (Lab. Ho, 82096) collected in this
mine in 1921 and snslyzed in the Bureau of Mines coal
iﬁ%araﬁafy, Pit%%bﬂrgﬁ, Pennsylvanisa, shows the f@ll&%iﬁg;

Percent

%Qigﬁaf@*"*l*ﬁ"““‘;"ﬂi’ §tg
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Ths ratio of volatile &a%%@r to total combustible matter,
which is an indexz to the explosibility ﬁf coal dust, is
a&@%& by the f&li@w&&w fﬁr&%lﬁ’
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Bureau of Hineg tests and experiments-have shown that
coal dust having a volatile-matter to bobtal sombusbible-
matter ratio in excess of 0,12 is explosive, The explosibility
of conl dust increases as this ratio increases, It 1is
obviouns, therefore, that the coal dust in this mine is
':%ighly explosive and would y%&ﬁiiy propagate an %X?lﬁ%iﬁﬁs
@uicmﬁﬁ%

s Methods, Conditions, snd B

The room-and-pillar sgat&m of aiﬁing\is ua@é, pillara
are aﬁ% recovered, and %ﬁ@ ttﬁal r@egvafy is gai& to be aboub
£0 percents < , o

The cosl bed lis @&ﬁk@é hy a trippls @&try aygtaﬁ‘ffam
whieh cross entries, dpiven in pairs, are turned to the
right and to the left at Intervals varying from 200 to 500
feaet, Hoom entries, ? to 12 feel in widbh on 25-foot cenbers,
. are driven %o predetermined distances which vary from 1,000
to 12,000 feets Hooms are drivem 30 to 35 feet wlde with
& 10~ to 15-foot pillar between them, FRooms are turned

from both the entry and alr course, and where possible are
. driven through to the rooms of the adjacent entry., iant

- areas are encountered occasionally; therefors, rooms are
not worked where %h@ %ﬁﬁi 1is 3%3% than 15 inches ix
thiékﬁ@gsa .

- &11 atal i@ ané@yaaﬁ %@f@?@ hlagtiﬁg and is. haﬁﬁ
ltaﬁeﬁ &ﬁtﬁ @i%ﬁ@r»ah&k@? or ﬁhﬁiﬁvtygﬁ %&ﬁ?@?ﬁ?%o<

f, The v@utii&ﬁi«y eﬁrr&mt i= induced by means &f 8 .
well-installed propellsr-type fan located on the surface.
The alr is coursed through the mwain haulagewsy, the right

7

and left alr courses, and through old worked=out and
abandoned areas on the right and left of the main haulage-
wage The fan exhausts about 95,000 cuble feet of air a
minute from the mine, A split system of ventilation is
used, but separats splits are not @?&%i&@ﬁ for csch setive
sections Auxilliary fans or blowers squlpped with tubing,
and operated by nonpermissible electrical equipment, are

used te ventilate rooms, These fans srs not installed to
prevent recireulation of slr, and the surroundings sve
neither Tire-resistant nor fireproof. Stoppings in crosse
cubs between the Intske and return silr courses are sonstructed
of gob and are plastered on ono side; they are maintained

in good eomdition slong the m&in«sl&pﬁ haulsgeway, but

most room-entry &ﬁﬁgyiﬁg@ are n@t plaestered or maiﬁﬁaiﬁaﬂ

as ai?%iaﬁﬁ g8 posgibles

Room crosscuts are not closed a=z %h%~fa¢%% are advanced
ané new openings made, and line brattice 1s not used %o
conduct the aly from the last open croescuts to the fasces,
Wooden doors are used, bubt they are not installed in mirs to




" form elr locks, nor ars auxillary doors or check curbtains

provided at the single doors for emergency use; thus, '
whenever a door is damaged or opened, the sir ﬂﬁ%@@ﬁ% is
@hﬁ?ﬁﬁeir@uiﬁaﬁ Irom ali poinks on %ﬁﬁfgplit iabg the
doore

The mine is ﬁl&%%@ﬁ as gassy by the State of &%&hama,'
Department of Industrial Relstions, Division of Safety and
Inspeation, Preshift inspections and tests for methane
are made by certified fire bosses before the day shift
enters the mine; methane is reported Infrequentliy: and the
fire bosses record the resulisof thelir findinss on forms
provided by the company. Certified section bosses, mining-
machine coperators, and shot firers test for methane wit
permissible flame safety lamps durlng each shift, and,
reportedly, the section bosses on the first or day ahifﬁ
melkke preshift exemlnatioms for methane in the working ple ces
before the sucecesding shift a&t&ra the ssction in %hiaﬁ
work is to be ?@?f‘?mﬁéa

Honthly tests for methane are made in the rebtum
airways, in the last open crosscuts of working entries,
and at the rebturn of each split with & permissible methane
detector by the company safety inspector, Alr measurements
ere made at these polnts, and a copy of the record of
messurements snd tests is filed with the Stante apgency
governing coal mining, 7This mine is free from the hazards
of oil and gas wells,

Table 1 shows the snalyses of five alr samples taken
during the investigat on before normal ventilation wss
completely restored in the 52 right enbry and sbout 20
hours after the explosion ocecurred. Sample bottle Ho,
675~ X conbalned 0,03 percent methans and was taken in
air returning from the right side of the slope imnby the 5%
rights Duplicate samples (Bottles Nos, 269 and 270) taken
in virtually st111 alr near a smell gas fesder in the roof
of 53 right haulegeway at room lg about 20 hours after the
explosion contained 6466 and 6.9 percent methsne,
r@sp@@ti%@lﬁ.




TABLE_1

. ANALYSES OF AIR SAMPLES. COLLECTED. ¥av 19.%

WINE Bradford COMPANY, Alabama By‘-PI‘Od\lcts Corpe COLLECTED BY, H. No Smith
= ] e LOCATION I MINE i jesic il et gl
e . g?:::gg ORCIEN | SETEHANE r.z%?;)ggla ROy ' vinuTeE 24 HOURS
675-X | 116793 | Return, from R side slope and | ! _
) intake to 53 R in R- Slopa ACh 0,11 200814 0003 i 79002 109925 hg?zo
632-6 | 116794 | Return, at room 1 in 53 R. 0017 | 20.77 | 0.18 78,88
631=9 | 116795 | Return, in 53 R, aircourse :
- inby door 0013 20377 0006 79e0h 39300 29851
270 ' 116796 | 53 rt. opposite 15 room Sta. ‘
~ ' 6+ 36 0:13 | 19,31 6.08 Th L8
269 116797 | 53 rte hdg. at 15 room Sta. : |
6 + 36 0018 19921 6066 73095
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The mine 1s damp to wet in most of the haulageways
where the botbtom is brushed; however, dry conditions pre-
veil in most of the working plsces, Thirty-two centri-
fugal and plunger-type pumps, equipped with nonpermis-
sible motors, are installed in crogscuts 1n both intake
send return alr to unwater the mine,

The most prelifle sources of coal dust are the
operations of mining machines, blasting, hand-loading
onto egnv@y@ra, transportation, and the discharge of coal
from the econveyors into mine cars, Considersble fine
goel dust was present along conveyor pan lines and on the
floor in roomss Cosl is not topped sbove the sides of
cars, and spillage along the haulageways is not esxzcsssive,

Water was not used ln any manner to allay coal dust,
and aslthough rock dust was being usaﬁ, analyses of dust
samples indicate that it was not used In such quantity

as to meintaln an ilncombustible content of 65 percent,
Hock dust is applied by hand in the working plsces; and
with s low-pressure rock-dusting machine in the haulage-
wayss trackless plsces are not redusbted; and rock dust

is not kept to within L0 feet of the sctive working faces,
Roek-dust barriers ave not used; periodiec sampling of
dust 1s not done; and the need fﬁ? additional a?yiiﬁﬁtia@w
iz determined @nly by observation., Fourteen min ,
samples were collected in the affected ing th
investigation, The samples were analyzed at %h@ eﬁal
laboratory of the Bureau of Hines, Pittsburgh, Pennsylvania,
and the resulits of the snslyses are shown in table 2,

The locations at which these samples were collected are
shown on the mep in Appendix A4,

The snalytical results of the ==mples indicste ths
from 51,1 to 75,0 percent of the & = ~-=d through a
20-mesh screen and would enter Int .. -~ =
explosion. Twelve of the fsarte&7
particles in smounts ranging betw
amount, The combustible content
gob and timbers ranged between 7
and samplﬁs taken from the gob g
376 and T8.7 percent combustib
samples collected contained saﬁ
to prevent the dust Trom an%e?j~.
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A rope haulage system ia used on the main slope,
Trips consisting of twelve to sixteen cars are hoisted and
lowered by a 1-1/li-inch rope motivated by the main hoist
on the surface, Main haulsge underground is aceomplished
with five 13-ton_ trelley locomotives, HNumerous trolley
locometives are used in sscondary and gathering haulage,
and nonpermissible room holsts are used to move cars at
comveyor discharge points, Uain heulsgeways are in intake
air, but most sscondary haulage is in return air, Roadbeds
are composed of rock obtained from brushing, and excessive
grades, dips, and curves are not @3@@&&%@?&& ﬁﬁ ghs m&iﬁ
 @? ﬁ&a@ﬁéﬁry h&ﬁl&g&%&?ﬁa

Iﬁ@;xésgasaﬁ electric ligﬁ%s are a&t ;r&viﬁaﬁ ﬁl@ﬂg A
xﬁaiagewayg execept at some of the main-line switches, and
where they are used, the wires ave not properly supported
by insulators,and clamps are ﬂtt ??%?iﬁ%é fﬁ? iﬁxvﬁﬁﬁiﬁﬁﬁ
to the source of powers , :

, &}.2 und ,@z‘@m and %mpl@gwﬁ use pﬁmisﬁiﬁlﬁ ai&a%x@iﬁ
cap lamps, end fire bosses and section bosses carry ‘
@grﬁigaiblﬁ fla@@ safety lamps to ﬁ%%ﬁ for gas.

o élﬁﬁﬁﬁ#ﬁ this mine 1is classified gﬁszy by ths 3@&@%'
of Alabams, Department of Industrial Relations, Division
of Safety and Inapection, and gas is occasionally reported
found by tesis made with a flﬁ%ﬁ ﬁafaty iam;, agﬁkfzw i
g@rmiﬁ%a& iﬁ the mine,

All electrical equipment used ﬂﬂﬁ&?@%&wgé is none-
permissible type. Face electrical equipment, pumps, ant
locomotives operate on 250 volis direct currents, Three
undsrground subséations convert the 2,300-veolt alternabing
current te 250-volt direst current for mine use, The 2,5@8»
volt %*ﬁuéﬁiﬁﬁiﬂﬁ lines are teken into the mine through
boreholes and the return sirway slope %o the u&&@?g?@aaé
substasions, 011 and enclosed clreult-bresker-type switches
are used To control the alternating current power cireuits,
Trolley frogs and cubt-out switches with insulated handles
are provided at branch roads. Haulage tracks are used for
the return power cirecuib, but only one rall in cross-
entry btracks is bonded, UNonpermissible telephones are used
underground, end thess are connected to the surface tele-
phone system. They are maintained in good operating ¢
~dition end sre equipped with fuses, The signaling systen
on the main slope consists of two bare wives, well supported
by Insulstors, ©Signals are ziven by push-butbon swibehes,
and 22 volts are used in the system,

Face electrical 6§aiﬁmﬁnﬁ conslsts of 22 nonpermissible
_shortwall mining machines, 18 shaker and chain-type conveyors,
and 22 hand-held nonpermissible eleectric drilis, Two-con-
dugtor, rubber-coversd cables sre used with portable and

=g =




semiportable electrical squipment, DBare wire nips are used
for making connechtions to the souree of power: ceables are
not provided with suitable taps equipped with fuses; end
the metal frames of minlng machines,conveyors; and hand-
held ﬁ?illﬁ are not frame-gr@aﬁé$dﬁ

2

?@ﬁ@@?&fﬁ splices in cables are made with metal rings:
the conductors are reinsulated with rubber tape and %a%@r@é
with P and B tape, CUables with numerous temporary splices
ars used an indefinite period of time before they are re-
?&iﬁ%ﬁ %? vulﬁaniziﬁg or replaced %y'nay ﬂahlﬁg. '

Gas-1lgnition hazards, from an elsctrical standpeint,
hout this mine beeamuse of the srecing

are prevalent throug
of open-type electrical equipment, which 1s used in face
regiong and veturn air sa%r&ﬁ%a;

Hone of the permanent electrical @q%igmﬁlﬁ; except
one substation, is in rooms of fireproof construction,
The slectrieal eguipment 1s inspected vepularly by assistant
electriclans, but a record of lnspections is ﬁ*ﬁ keptae

Exzplesives are transp
the surface te %ﬁﬁ%ﬁg@@ﬂﬁﬁ aper
are carried underground iﬁ %1’@%& 1@&%&@? bﬁgﬁ %3 %ﬁﬁi{&@
employees who walk, Ths underground storsge boxes are
placed in crosscuts or &%&ﬁi&ﬁ%ﬁ room necks st an sdequate
distance from worklng faces, but thsy sre not at leasst 25
feet from haulage tracks and power wires, Detonators
are placed in separate wooden boxes which are stored in
a mammer simllar to the sxplosives,

bed

Permissible explesives in 1-1/8- by 6-inch cartridges
and Hoe 6 elestric detonators ere used for blasting, Rock
dust is used for stemming, ©Shot holes about 1-3/li inches
in diameter are drilled at least 6 inches less than the
depth of the cut by members of the conveyor crews, and the
shots ave flired simulteneously on shift with e nonpermis-
sible shot-firing unit by the crew lsaders who are dssignated
locally as shot firersy YThe average qaa&%itg of explosives
used in each hole is less then one pound, Blasting cables
are duplex rubber covered, are 100 fset or mors in length,
and are wound up after each ﬁﬁﬁgﬁ

‘ Twelve men were trained in mine rescus and Tecovery
work by a Buresu of ilines representative in May 1945, and
additional mine rescue training is sonducted semimnnually
by & representative of the Bureau of lines, One-hundred-
pergent first-ald training has been conducted st this
mine for the past 1& years.

: A central mine rescue station ia under construetion st
the Prace plant of this company; ten 2-hour oxygen breamthing
spparatus have been purchased and are being vepaired by the




manufacturer, and gas masks, self-rescuers, and an adequate
supply of paris and tools will be provided when the stetion
is put into service,

An asdeguate supply of water 1s avalilsble on the surface
for fire-fighting use, Water mains, | inches in dlameter,
traverse the plant yard, snd single-outlet 2-inch hydrants
and hose ares well spaced snd marked., HNumerous soda-scid
and carbon tetrachloride fire-extinguishers are convenlently
placed in the various surfage bulldings, A& fire-fighting
organizatlon 1s maintained; fire drills are held at least
twice sach year; and, reportedly, the fire-fighting equip-
ment is tested at least once each 90 days and a record of
ia@y&@tﬁaﬁg is kept,

Water pipe lines and hose are not available in all the
working entries in the mine, & supply of rock dust and fire
xtinguishers are provided near the entrence to each per-
%&%ﬁﬁ% alaat?ical iaat&liaticﬁ¢ %ﬁ% ?@&k ﬁﬁ&% iz not ksgt

%Qﬁi ga&'witﬁ,fira @1%¥@?¥ , < ' ound
fighting equipment provided 1s not marked ﬁaaialy,

Previous Explosions in This or Hearby
Mines & Their Pfrobable Cause

Aceording to records of the United States bureau of
Mines, three explosions have oceurred in the Bimmingham,
ﬁlabaﬁa district in mines which were operated in the %&aak
Creek coal bed, These are listed ss follows:

Date Hine Number Eilled
29/19 lajestie Gas-Dust 22

5/10/26 Majestie Gas Iy

12/19/26 Dixians Gas 1

%iae Conditions Immedistely Prier to
Disaster L

i

The weather was clear on the dey of the explosion, A
regording harﬁmﬁt@r at the official weather bureau in
Birminghen, ame, sbout 28 miles from the mine indicated
only a small ch rie pressure from 29,22
inches of merecury at 6:00 a.m, May 13 %o 29,1l inches of
mereury at l;300 p.m, May 1, 19L5. us 1t is obvious
thet this drop in stmospherie pressure (0,08 inches of

myrzazg} d4id not have &%w ﬁ?*?@%i&%ﬁ% aff&&ﬁ on the libera-
tion oI explosive gas in ; ings.

& in atmosphe

The mine was in normal operation, and the fan was
operated continuously on the day of the explosion, The
report of the fire boss on May 1l, 1945 showed the 53
right entries were clear of gas, but gas was reported
found in the old workings in 52 right on the same date,

- 11 -




However, during the investigation the section

charge of this ares testified that the gas in 52 ri;;.

removed, Testimony and evidence also revealed that some

roof m@@@m@nﬁ wes iﬁ progress in HNos, 1& and 15 rooms in
gh ce fall of roof iﬁ §%¢ 15 room 55

he ﬂag ﬁﬁt@ﬁ ﬁﬂ?iﬁ; the iﬁﬂ@a%if .

Skory of %Kl% ion and Hego:

' ‘ ;’f«~af tﬁ@ @z@%@%ﬁﬁl, the zﬁy

h&ﬁ w%%ufaaé te the surfece, end the sécond ﬁhif%, %aaaiﬁ%w
ing 3 men, had entered the mine and were on thelr way
to t&ﬁ &@%i?ﬁ working sections, However, & mining-machine
who normelily starts to work about one hour earlier
gulsr &%ﬁ%ﬁ& %Eif%, %&é arrived at Eh,lﬁﬁﬁ with-

whiai was %a?kaﬁ in §§ rigﬁt air @aﬁ%@e ﬁ&t aff %%ﬁ m&iﬁ«
slope right alr course, and tram 1% io 1%&% turn-out

snd weit for the night boss to assign a% onie L :

him, The mining-machine operator pross
the mining machine was parked, A single
%r&%%&ﬁ 1@ %ﬁﬁ g%iﬁﬂﬁl%?@ ?ig%ﬁ aiv %0*%7'”
right

53 ?iﬁ?ﬁ aﬁy ﬁﬁﬁ?%ﬁﬁ s mﬁi& ﬁa@? fg@i%  bows
parked meschine, it was necessary for the miﬂfﬁa‘ﬁﬁﬁkﬂfi
-operator tc block the door in the oper @@%itia& in @?ﬁﬁr
to tram the machine onto the maln al@g&; the minin
machine operator stated that upon & > the chins +
53 right entey to a point just outby the air &tﬁyga awiﬁa%;
he stopped the machine, realined the switeh for 53 right
entry,and closed the door %o the air course, He further
stated that the door te ths entrance of 53 ricght entry
waﬁ pushed open by the machine; however, after passing
brough $his door, he stopped the hi - : rtal
%ﬁaﬁ the door closed of its own sceord befors g%%aﬁ@éiﬂg
o iy 1sft turn-out where he awsited the arrival of the
‘;ylﬁﬁ seconf-shift men=-trips

Upon the srrival of the mmy gk
assigned sn employes Lo work @i%ﬁ %w> E&&@L@% operator,
The newly sssigned employee dld not have kmee pads;
consequently, he was instructed to go to where the machine
had been parked to get & palr which had been left by the
day-shift mining-mechine operator, As the ﬁ@ip%r @%&ﬁ to
get ths knee pads, he was followed %y ﬁlwﬁa SW
asgigned to the 53 right wall, and 18 ,
to open the door betwsen 53 right entry &ﬁé &ir %tﬁ?ﬁé,
Tubbe asked the direction to 53 right ﬁﬁl&, the helper
@%1é,ﬁi% to follow the two men (Cobb and Coleman) who were
colng U ight entry as they too worked on 53 right
The helper stated that both doors in 53 right were closed
when he arwi?&é, and thet he closed the doors after passing
through them. The explosion occurred about 5 minutes after
the helper had returned %o Ll left turn-out,
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In the meantime, four night-shift men entered L6 lert,
three of whom weni to No. 3 room li6 left and one (Suddeth)
to the explosives-storage box in the main-slope left air
course just inby L6 left door and sbout 30 feet from L6 left
roadway. Four men, Nash, Cobb, Colemsn, md Tubbs, enbtersd
53 right. HNash, for reasons of his own, went into the
main-slope right sir courss for s distance of about 75 feet
outby 55 right entry, Cobb and Colemmn procesded toward
the wall (No, 19 room) in 53 right followed closely by Tubbs,
The explosion ccourred ambout the time the three men, who
were walking up 53 right entry, reached a point opposite
18 room 5% right, HNash was returning te 53 right sntry
and had slmost reached the intersection of the main-slops
right air course with the 53 right entry when the explosion
ocecurred, He vecsived third-degree burns on the face,
neck, hands, and srms, but was able %o proceed to the mein-
slope sntry  into fresh alr unassisteds The three men who
were at ﬁt; 5 room L6 left also escaped unassisted to the

ps entry lnto ugh one rocelved a
‘ i riking & mine car or
ish deth, who was 1n the ﬂﬁi&»al@@@ left alr sourse
ﬁgar tﬁ@ @xgltaivaa box, regelved third-degree burns on
hants, and arms and had to be assisted %o
%ﬁﬁ%gﬁ

h reman wiho was at the 508h yerd when the
blast seccurred gyagaﬁﬁ@é o the sffected srea, and with
the assistance of a night section foreman and an slee-
tricien proceeded to the reosoue and aid of the injured
vieitms, OUfficiels on the surifsce were notified immedi-
ately by telephono, and all men in the unaffectsed sections
of the mine were ordered to return ic the surface,

Upon the arrvival of officisls and additional employeses

from the surface, the reseus party proceeded in fresh

alr to the 53 right air course, By replacing ths blown-

out stopping and demasged doors with brattice cloth, the
~ventilation was restored partly te the 53 right seetion,

The rescue party traveled with the air current up 53 right
alr course, thenes %o 55 right entry, thence %o the main
slope, The dead bodles of three workmen were found in
53 right entry near the entrance to Ho, 18 room. The bodiss
were recoversfd and removed from the affected area by
- 8200 pems The resovery operations were conducted without
‘the use of respiratory equipment; howsver, numercus tests
were made for carbon monoxide and methane during recovery
operations, During this time no carbon monoxide was de-
taeﬁ%ﬁ aﬁﬁ only & small gmount of methane was ?@ﬁﬁ?ﬁﬁﬁ
found, After the bodies wers regovered and from
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the miﬂg, all persons %X@%p& those necessary te r@gai?
smaged doors were withdrawn from ths mine, and the
iﬁveﬁﬁigazigﬁ was Fﬁ%@?&ﬂﬁi untll the fﬂll&wiﬁg a@g;

The partiﬁiga@igm of %ﬁﬁ ﬁur%au ﬁf H¥ines g@r%aﬁﬁgl
was limited to the investigation, beeause recovery opera-
tions had been completed by the loeal mine officials and

Buresu of ﬁiﬁ%a ?@E?ﬁ%@ktﬁﬁi?ﬁﬁ

smployees soon after the Sur
&rriv@i a% tﬁ@ mines

Iﬁ?@%ﬁl;&ﬁiﬁﬂrafxﬂaﬁﬁﬁVﬁfw&xﬁlﬁﬁitﬁ

ﬁ% iﬁﬁ%atigatimﬁ of the explosion was ma&a on ﬁay 15,
1§h§ by the following: H, J. Gentry, chlef imspector,

1 J, H, gﬁ&}%ﬁﬁﬁ, Ja «fiy %:iz.%@ﬁ, ani Q, i‘ ? %1@,
iaa?%aﬁagﬁg State of Alabsma, Department of Industriasl

Relatlons, Division of Safety and Inspection; W. C, Chase,
rintendent, B. E, Patterson, superintendent,

Dorrieott, mining engineer, and R, L, Hall, mine
emmn, for the ilsbams By-Ppoduets Corporation: Jarmes

B, Benson and H, N, Swmith, coal-mine inspeetors, for the

United States Bureau of Mines, ir, Troy L, ﬁﬁag, ﬁiﬁ@g

Safety Representative, Bureau of lines, Washingte

a&gﬁa@amiﬁﬁ tﬁ@ investigating party.

ﬁ&ﬁ&uy the q&aa%inﬁxif of wiltnesses, the miﬁiﬁgm '

meschine operator, who has & reputation for reliablliity,
stated that he was poalitive that he closed the doors
immediately after he passaed through them, However, during
subsequent gquestioning Superintendent Patterson, the
mining-machine operator 13 alleged to have made a state-
ment somewhat as follows: '"Suppose Mr. Patterson, but I
em sure I closed the doors, but suppose I did leave the
door between 53 right entry and air course open, would
enough gas sccumulate in 53 right in that length of time
to cause an explosion® I zm suve I clomsed the é@@rﬁ,
but would 1ike to know this for my own information,”

The machine h@i}gr; one of four psrsons who was probably
in & position to know whether the doors wsre open or
closed and the only ons of the four to survive the
explosion, stated that both doors wers closed when h@
obtained the knee pads, Will Fash, the leader of the

53 right erew, stated that upon entering 53 right he '
igmgéi&tﬁly went Into the main-sliope right sir course snd -
dld not notice whether the 53 right alr course door was
open or closed, The explosion ocourred just as he returned
to the 53 right entry., HNash f@@@i?@é tﬁi?iaiagr@% burns,
from ﬂhi@h he will recover,

Partes of %h@ 53 rlght air course door, which was
blowe down and badly broken by the forees of the explosion,
wers moved during the resscue and recovery operations and
the restoring of ventilation, thersby making it impeossible
to sscertain, during the investigation and subsequsnt in-
terrogation of members of the rescue crew, in Jjust which
direction the door was blown,

L.

m:a




The investigation further vevesled that the
was initisted by ths i@rihiﬁa of s body of mﬁ%%ﬁ;é w%iéh
had aceumulated in § ght entry as the vesult of a short
cireult in the ventl %iﬁg current. The short cirsculs
could have osceurred by the opening of any ons of the
single doors on the split whiech ventilates the right
side of the main slops, IHowever, had any of the doors
outby 53 right been left openm, the alr current would havebeen
short-cireuited from 52 right and all points on the split
inby 52 rights, In which ﬁvam%, methane would probably
have seceumulsted in 52 right, end since the explosion did
not extend to 52 right, it is ressonsbls to assume that th
short elreult ocew inby 52 right, Had any of the
doors inby 53 right en left open, the resulting shoy
eireuit would not have affected the ventilating cu :
in sny of the entries outby the short cireult, unia#s an
accumulation of methane occurred inby the short eircuit.

"5

In such a case, whenever the ghori clrecult was removed
and normal ventllation restored, the accumulstion of
methane would be coursed through the al b0 53 right
thenee through the ?@&&iﬁé&? of the =pl to the fan,

It is belleved that, had sny such short cireuls aaﬁ
aceumulation of ﬁ@%ﬁﬁ%@ @%&ﬁyxgﬁ, th@ E%% & WO hav
%@s& éila%a& bel:

ence, ik is %ﬁii@vea that the &%ﬁﬁﬁﬁlﬁﬁiwé
Sg@riggﬁ entry ccourred ss the result of %h@ %@ar
iﬁ the main-slope right alr course between 53 right entry
%c course h@iﬁg left open fggm %%s %ims the miﬁiag

hine hgi@%? ﬁ%@ﬁ% %t %iﬂ%ﬁ@ﬁ 1&%@?@

As previousiy stabted smoklng is permitted in this
gassy mine, and although smoking i@ saiﬁ %o be yrahi%i%gi
in face regions, numerous burned a burnsd matches ar

pty clgaretie packages were found in face regions, nes
the bodles of the victims, and In the pockets of gl%tﬁiﬁg
wﬁfa\bg two of the vietims, OSuch sevidence indiec:

ng is common practice in all parts o A
é&@@ag&é vietims, while enrouts to No, 19 room, &F@avaﬁﬁiy
stopped for & few minutes st the entrance %o Ho, 18 room
to remove their jeckets and lsave their lunch pails, It
is quite possible that one or two of the vietims sttempted
to smoke while on the entry and before going to work under
tk& low top in Hoe 19 room,

three doors, two in

The foree of the explesion brok
ht and one in }i6 left, and slightly damaged several

53 rig
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%

others in the affected ares, Sixteen of 22 unp 1&3%@?@&
g@bwﬁﬁll sttggiagx in §§ riga¥ were %1¢€ out, a e
Pollowing the iﬁ?&%tﬁg&%i&ﬁ,
a1 gmata ’g%r% mﬁ& m m;ﬁa% the damaged stoppings
omplete other necessary work w&i@h‘wag @sﬁiﬁat@@ %o
y@@ﬁiﬂﬁ two ﬁaya@ ‘ . TN i

a:# o
and

_The forces of the %zglasi@ﬁ, as sa' on & ,
&pg&ﬁéiz ‘A, redisted inby and @&%&y!' i 8 %ﬁiﬁﬁ ;gﬁﬁ;‘ .
outby the bodies of ths vietims, and tr : Bir
~area in 53 right entry and alr course, g
the mein slope entry for about 100 f%é% nbe ;
entry and sbout 65 feet in Nos 1 room, 46 1@@%; wﬁg&s %E@
forces began to dissipate as there was no evidence o
éia%a?%&a@a inby this é%iﬁﬁ; . ‘ :

 The eanﬁi%iaﬁz of the
explosion dled out were @??, aaé 31;*»‘~
%@ga applied, the asnalyses of dust sampls ;
the combustible content was between 62,3 and 872 perce
ﬁl@hﬁag%.ﬁ&a roof in some of the rooms in 53 rig&% h&é
fallen, it is the opinion of the 133&%%%@&%@@3 that the
large cross-sectional area of the openings In the explo-
sion area permitted dissipation af %ha foreses,

Visible evidence of hoat end flame was iﬁéiﬁaﬁgé by
the deposition of coke on timbers in the entire area in

53 right entry and a: urse, in No. 1 room, L6 left; and
on the ribs and gob in g& left 100 feet from the main-
31&@% entry, A large deposit of coke was nobed on the
motor of the blower fan at Ho, 20 room neck, Only smill
amounts of coke were visible on the ribs and timbers at
the locations of the bodles and for 100 feet outby the
bodless Explosives were found scattered near a box at ;
Hos 16 reoom, 5% right, but there was no evidence that any
had burned or sxploded, A thorough sxeminatien of
slectrical equipment by the investigators did not reveal
any @?ﬁﬁﬁﬁg@ of s @?%’%i?@ﬁi%t

: &ftar & aarafaz study of the area aaﬁ %k@ location
of objects moved by the forees of the explosion, it is
consluded thet gas was ignited sither by smoking or an

electyle arc from a nonpermissible blower %wt@$~a%iahk%aa
in operation at the mouth of No. 20 room 535 right, The
forces seemed to vadiate from a point just outby the
location of the bodies (Nos 17 room) gathering momentum
as cosl dust was thrown Into suspension and ignited,
Evidence of travel in all directions from this point is
indicated by the direction in whieh stoppings, doors, snd
other articles were moved, The foreces ax%anééﬁ to the
worked-out rooms in 53 right and [j6 left, and the doors
at the entrances to |5 left, L7 left, and 52 pight, The
forces were not extremely violent, as shown by the fact

%ﬁa& gﬁavy cbjects were not moved, and no timbers were

2

L1k .




1, The &%@lﬁﬁi&ﬁ was Z&g&% in &ﬁ&?ﬁﬁ%&? wiﬁh 11%%2@
evidenes of viclence and was confined to the 53 right entry
end sir course, which are about 1,000 feei in length and
sbout 100 feet in the L6 left @%ﬁwg %ﬁiﬁk,iﬁ almost ,
directly opposlie the 53 right

2, An explosive mixbture of methane and air acocumu-
lated in %3 ?;@ﬁ% aa%yg &aﬁl&g&w&g ﬁ%iﬁ% was on rﬁ%ﬁﬁ%
aire S s

e opening of either doo
he air eurrent fronm

the @ﬁ%yﬁﬁﬁ burz
ocutby the 53 ri
were lﬁf% @g@ﬁ, the alr cum

: %ﬁ% ’m ’”ﬁﬁ%; M;’if W @f i@;ﬁﬁg@
ﬁ,ﬁﬁﬁié,%& g

Erevues saxl ek 1a a%m i;c foot above
g ﬁﬁﬁﬁaﬁ)iﬁ tﬂiﬁ mine, = lv”*

%

*ﬁﬁgﬁﬁi*ﬁ &%'

10, A laek ﬁf a gyﬁ@%
the %iﬁ%g‘

icate ﬁh&% s@&lféﬁa%
?i@lﬁﬁ%ﬁ of the %ﬁ@i@aiﬁﬁ&
~ ﬁfﬁ@? @&?ﬁf&i gonsideration of informetion gathered
and testimony given during the investigation, 1% is the
opinion of the Buregu of Mines investigators that en
interruption %e the ventlilating surrent occourred when s
door was left% open, thereby short-cireuiting the air
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gurrent frﬁ$'3§ righﬁ entry
ting gas to accumulate in 53 right

?wé air &%&?3@; %h%ﬁ wsrmi%w
ntry, which was

ignited either as a result of smoking by one or more of

The %tﬁtﬁ«mﬁﬁ% &aa%%attya aﬁi,eam%pay

ms or by an electrliec arc from

the ﬁ§ﬁ§@rmisaihka‘
ﬂw%@r w&iﬁhgwas in ag@rﬁti@a at Hos 20 room

@ffieialﬁ

wﬁ; gar%ieigﬁtgi in the iﬁvastiga%ita ﬁ@ﬁ%lﬁﬁ%ﬁ %3;%:

5

vigaaiy propped open by

ep e ey ¢
o 1% ‘;ti¢ﬁ iz 5&%1:@1?@ g&g ,,1,,,_“,< 3
‘-r&af in ﬁﬁ; 35 room 55 right,

The @xylaai@ﬁ wag ini%&a%%é either %g an el%@triﬁ
arc at the Plower-fan motor which was 1n operation
at Nos 20 poom neck or by striking a mabteh to

. 1ight a &igar&%ﬁﬁ or other ﬁﬁ*»%?ﬁ* articles,

‘, 15,»f@h§ most 1ikely §9$&iﬁi§iﬁ§ 1s that the aceumula-

tion of gas was caused by the %g rig

ht alr course
door being left open, because it had been pre-
a8 aixi&gwma@hiﬁ@ operator,

he lessons to be learned from tﬁ@ conditions

as %s:ydr&Zaﬁé %é this explosion are:

i,

s

fgxééﬁn

The 1&@@%&@
~~§r@g$?1y courged %o sll underground v iz
~as to properly diluts and remove %2?1&51?% gas

and unusuel liberations of explosive gas
can occur im this coal mine: therefore, this mine
should be operated sc that igﬁiﬁiwﬁ'ataraﬁa will

~not be present when such llberstions ogour,

nce of continuous ?@siiiv& ?@ﬁ%il&%i%ﬁ

.. from the mine, was aggar&a%lg overlooked in this

§*

~ danger, This danger can

Wiooden doorse %r@gﬁ@ﬁ singiy in coml mine

a%megilai slighbl

& gﬁ@ﬁi@
interruptions te the ventilating current whenever
a door is opened and ave s ata$%~‘t a&ﬁr@a of

the mine into sesetions or panels iﬁ such a menne
that esch ssction can be v@ntilgtéi %g 8 ﬁ&af?ﬁ%@

. oalr split,
bs |
. employee Ho operate ﬁ&&lﬂ&iﬂiﬁg &%ﬁigﬁ@ﬁ% when

Xt ie decidedly poor @raeti@& to y@ymi% one

n*rﬁyﬁﬁaﬁ one mga ig ?@%ﬁl@ﬁ%%;_

=, 1% -




5¢ Smoking is = definite fire and ges-ignit.
especially in this gassy mine, Had %mﬁkﬁ%g %@@%
prohibited and frequent and rigid searches of
employees been made for mabehes, flame-making
devices; and smokers! articles %ﬁfﬁr& they entered
the miﬁa, it is doubtful if the explosion wouléd
have oceurred,

The followl sommendat! ny of which were made
following en orig '2 aaﬁ 2@1&&@%@%1&%& of the mine by
Federal coal-mine inspeciors previous itc the explosion, are
made in the bellef that their adoption will materially

ggen ne g?@hﬁ%il&ty of an explosion cceurring in this

ls Permissible shot-firing units should be used as
soon as they are obtalnable, Until such time as permis-
gi&l@ multiple shot-firing units can be @k%&iﬁaﬁ, &x&xﬂ~
rdinary precautions should be taken %o minim
Eﬁﬁayé of gas ignition by ares during hﬁﬁgkﬁgﬁ of blast-
ing wires or contacting of wires, These precautions
ordinarily inciude good ventllation, careful 2%3%&%5 for
gas before blasting, and roek dusting nesr faces being
shot 8

Ventilation and |

The ventils tion system should bes eh
aa@h,&g%iﬁﬁ working section will be ventilate
geparate split of pure intake air,

2, ©Splitting of the alr should be sscomplished
with overeasis ﬁahgtaﬁaiﬁziy constructed of iﬁﬁms%ﬁaiiblg
material,

Zs %&@hnﬂﬁfﬁixg piace ghﬁ&iﬁ be venitllated by a
-garg@gti%lﬁ air current sufficient in guantity to dilute
and cerry away any inflammeble or harmful gases that may
be present,

gﬁ;h .

e Accumulation of gss should be remsved wnder s
direct supervision of a foremsn or other sompetent official,
and no mﬁa,a%aﬁlé be permitted to work, or electrical

Ome ‘ on the return of the =plit while

5 The suxilisry or booster fans should be removed
from the mine, and approved methods of regular and con-
tinuous a@ﬂ?%i&g of the alr te the working places should
be used,

ﬂz‘




6, Hoom crosseubs, except those nearest the face,
should be closed where necessary to gitain 2 perceptible
movement of alr at the face, o ,

’(,,

Te 3&0@@1&%& between iﬁt&k% and r%ﬁara alrways -
should be ﬁaﬁstra%tﬁﬁ substant and be as elirtight
as possibles

8¢ Doors should not be used to conbtrol ventilation
exeept where sbsolutely necessary, Where doors are
necessary, they should be erescted in pairs to form air r
locks, so that when one door is open the other having the
same affect on the ventilating current cen remsin closed,.
The spacs between air-lock doowys should be ventilated
adequately to prevent an accumulation of gass, Where space
does not permit the installation of sir-lock doors, tight
checlk curtains, well mamintained, should be hung in
ﬁaﬁaﬁa%iﬁﬁ wi%h si:gi@ doors,

9. 4 ?i ié preshift exeninstion of the mine for
methane should be made following completiom of the day
shift and before the second or aigh% g&ift ia ﬁ&ymi%t@a
tc enter the mine,

10, Alr mgasar@wﬁﬁag should be mads %y the m
foreman, his sssistents, or other certified @ffieing at
least onece eameh week at or near the mouth of the main
inteke and return of the gnd alsc in or lmmedlately
‘adjacent te the last crosseut on each aly splits, Tests
should be made with a permissible flame aafm%y'lam@ or
other methane indlcetor in suebh splits and In ths main
return, A rvecord of these messurements snd bests should

be kept in a book furmished for this purpose,

11, At least 6,000 cuble feet of alr a minute should
be coursed through the last open crosscut on emch palr of
ring entries or the meximum inby point of a split,

Wine Dusts snd Rock Dusting

Provisiens should be made to apply weter on the
cubtter bars of mining mschines or %to spray water on the
dust e= it emerges from the kerf, All working places
should be thoroughly wetted in the face regions before

gnd after blaastl Water should be applied on the coal
plle g8 it 18 haiag loaded onto conveyors and on the coal
at conveyor discharge points. The %tops of loaded cars
should be thoroughly wetted to sveld distributing coal
dust in heulageways, The face vrsgion back to the last
application of rock dust should be kept wet,

2e¢ The mine should be kept theoroug 13
in at least Lo

in all dry, open, unsesled places to wit
fest @f the faces,
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Where rock dust is aygii%é, it should be dis-
tribu aﬁ upon the top, floor, and sides of all open,

- unsealed places and maintained in such quantity that the
incombustible content will not be lsss than 65 percent,
plus 1 percent additional rock %&ab f@r &géﬁ 6919 per-

: aanﬁ of methane ?r&zsﬁﬁe, e ;

- ﬁa&ggs»
_ quency to determin
e %’{iiﬁ’ el g ~

> should %@ i@n& with &affiﬁien% fr@-
: %h&%ﬁﬁ? aﬁéigzﬁﬁai r@ak ﬁm&% ig

gfa$~,&ﬁaaaﬁa?iaggiﬁgéif“

”fﬁ&aat@i&&i‘a%

1. T?QZE@? wire, ﬁ?@ll&g’lgﬁﬁm%ti?ag, or éth&y types
@g @Fﬁ% elsctrical sguipment should not %@ used in return
8. .78

o 2s Electrieal a%uiymgﬁt &3%& iﬁ faga ?ﬁgiiaﬁ should
be of permissible types .

' 3; In all haul&gauaya, btﬁﬁ ?&ilﬁ ahnaiﬁ @@ wsil
bonded at every 3@1&% &ﬁé @?ﬁ%sa@@aﬁéé aﬁ 1@&@% avary 200
'~f$$%g

e ﬁ&é&rg&@ﬁﬁé Ei&ﬁ%%i@ﬁl %t&%ivag for ?@?%ﬁﬁﬁﬁ%
iﬁﬁﬁﬁil&ti@%% of pumps, compressors, motor gensrators,
and other sleetrical equipment should be loceted in well-
_ventilsted, fireproof rooms equipped with fire doors

, &??ﬁﬁg@é t@ close aatamaﬁiaaliy i% the event of fires

ruissible type,

5} %aigyatmga should be of a pe

6. Cable splices should be msde in a workmanlike
 manner, mechanically strong, snd electrically continuous.
‘When cables bDecome damaged, they should be replaced with
stand-by cables, i those defective should be sent to

the shop for permanent ﬁﬁli&iﬁg &ﬁﬁ; if/??&%%iﬁﬁ@lép

%ﬁi&aaiz%%y~

e, ?raiiiag e&%lﬁg f@r y@f%a%la or ssmiy@rtabia
electrical equipment should be provided with taps equipped
__with fuses, or be connected properly ta permissible jumetion
J{&r éigtgi%%%iaa,%&x@aa . : -

- 8¢ Vhere iﬁﬁ&ﬁﬂﬁ%@&ﬁ% alaatyie 1ighta~gf% msaﬁ, the
,wiras of the power gircuit should be installed properly
on insulators, and the connection to the source of power
should be made with clamps that give a firm comnection,

\  §%@3vfraﬁaﬁtiaﬁwﬁigima,,;w

e : @ﬁi?ga, &ﬁ%@iﬁg mﬁahiﬁes, and
l@aﬁiﬁg 6@@1}%ﬁnﬁg , '




s supply of rock dust for firgﬁfightiag use
should be Kﬁgﬁ &t all ﬁa%?sg :

Eigaﬁlianstﬁs

ls Smoking should not be y%rmit%%ﬁ in this mine,
and employees should be thoroughly searched at fragauﬁ%
intervals to assure that smoking materisl, mestches, or
other flamwwmakiﬁg éﬁ?iﬁ&ﬁ are not bﬁing carried into the
iﬁi%&a ;

e




, The writ@rg Wi%h to &akaawlaég@ the ﬁaawt@aiag ‘
extended by the ¢fficials of the Alasbame by-Froducts
Corporation during the investigation. The cooperation
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