
"':!~

-'

"".1 ... l ..
~c~
- ~

Belle Ellen #2



B irm.inghaù, AlabbJ,
May 1, 1922.

R:&P-ORT
on

ll áLBN im. 2 1,mi. :&LOSlON

B"iSS3:t',SB. 00..4. IEOE & L,ÙIT9 COi,:í; pli¡Y

FBBHU,¡ffY 2, 1922

by

J. J. Forbes,

1:ining hngineer, U. S. Bu.reau of 1.Iines,



INDEX

Introduction. . . . .

LOGation . . . . .

Owrsl-.¡: an Operators. .

Geology . . . . .

~aQle I - Sections of Coal Bed

. .

. .

. .

. .

. .

Ooal An;yea. . . . . .

Table II - Anysea of doal S~les .

Root and Floor . . . . . .

PrDduotion and Jílo~ent . . . .

MininS Met bods . . . . . . .

Haulage. . . . . . . . .

i.ig~ting . . . . . . . .

~aQle III - .A;yes of Road Dut S&:lel

BoadDust . . . .. . . .

BoCk Dustins and Bock Dust krrieri. .

Exlosivei . . . . . . . .

Duit and S;r1iing. . . . . .

Ven1;ilation. . . . . . . .

~ableIV - An;y81 of Mine Air Sli¡:lea .

Gas and Min Ail' Sli¡:les . . . ..

Sto17 of Eilol1 on. . . . . .

Inves1;1ga1;ion . . . . . . .

OolUui1on . . . . . . .
:ac~ud..tiona . . . . . .

~a.

.

.

.

.

.

.

.

.

. .

. .

. .

. .

. .

. .

. .

. .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .
. . .
. . .
. . .

. . .

. . .

. . .

. . .

.

.

.

.

.

.

.

.

.
Page

1

. 1

2.

. 2

3.

. 3

. 4

. 4

. 5

5.

. 6

. 6

. 7

. 9

11

11

11

.

.

.

. 12

13

14

15

17

19

23

.

.

.

.

.

.



INTROlliJCCL1 ION

~ gas exrlosion occu~~ed about 2,15 r.m. February 2, 1922

in Belle ;,nen ¡,o. 2 Line ol'eri:ted by the JJessei:ier Goel Iron &. I",nd

Joclany, Belle illen, Alåbmma, snd resulted in the death of nine

Jolored miners Dnd slightly injuring two otilers. The explosion

originated near Uie face of the first left aircourse and accord.ing

to the ~vidence collected was caused by ignition of an accumulation

of gas by open carbide lamp. íl1 !ie exi)losion Was confined to the

first left off the ninth right entry. ~he mine was in fUll operation

at the time of the ex~losion with approximately 200 men underground.

Tb.is mine is worked with convict labor under contract with the State

of .Uabama. Free laboi'" is used for the :cnore Ìl1l1)Ortant LJositions such

as. mine foreman, fire bosses, under forer,::an r:iêl the lil-ce.

Location: Belle Bllen No.2 mine is situated about one-

quarter mile nortil east of Belle :¿llen, the r~,ilroad st~.tion. 'llie

mining caniy; of Belle ~iien is situated in the nortneastern l¡art of

Bi bb County, iÜa bama, on a branch of thEl Soüt ilern :Railroad "shieh

leG.ves the main line at l.rdella, "-hiroxi"iately 38 miles south of

B i rmin.g han. iln6 route is via Bir;;'~ingh&ni l:ineral , c V ce,.p C )
¡. t~ .i .i...cl.. 0.,

wliioh USes tile Southern tr&cks frcin Gurnee J.e.nction to Blocton.
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OvmerslliiJ and o-iJerators' Belle ~llen No. 2 Mine is owned

and operated by the Bessemer Goal Iron &. Land Company. This C o..npany

has offices in the A'1erican llrust and Saving Bank Buìlding, Birmingham,

.óiabama, . 'l he of ficials of t he Company are:

H. 1. Bad hani t President,

W. C. Hutcheson, General Manager,

J. R. Prust t, Superint endent ,

G. D. CWJmings, Mining Engineer,

W. F. Belcher, Mine FDr~:æn,

Geology: Belle Lllen mine is located in the Gahaba coal

field o:f the B irminghaiIl Distr ict. Tiie mine is working the Youngblood

seam which is one of the many coal beds found in the Cahaba field.

The bed averages 32 inches in thiclaiess and is a good grade bit"æninous.

~bout 400 feet above the Youngblood seam is the Woodstock seam which

will average about 36 inches and 400 feet above the Woodstock seam is

the Thompson wllich will average in the neighborhood of 72 inches. The

mine is opened by a slope which at the portal pitches about 23 degrees

mid flattens at 6600 :feet from the portal. The cleat is not very well

defined. Faults are not frequent but rolls occur in the bed quite

often. T he roof proper is sandrock, wriile the imrnediate roof is a

fairly liard slate and will approximate 11 inches in thic)pess. The

bed varies from 26 to 40 inches in thickness. 'riie iirfunciiile impurity

in the Youngblood seani is a three inch rash which lies in contact with
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slate roof.

Table I gives five typical sectious of the coal bed as

measured.

TABLE I

Sections of Coal Bed, Belle Bl1en No.2 Niue.

M.ec;,sureèi b¿,T :i. B. tiutton.

Can No. 345 361 56 20258 428
Lab. No. 26276 26277 26278 26279 26280

Ft-In Ft-In Ft-In Ft-In Ft- In
Roof: Sandstone ..

x ¡-(ash 0 3 0 3 0 4 0 2 0 3

Coal .3 4 2 9 2 0 2 8 0 10
1iot her coal 0 1
Coal 0 11~"

Floor, Fireclay,:
t iiickn.6s S

of bed. 3 7 3 0 2 4 2 10 2 ok\-

~ ~lickness of
0 0 8 2

.,coal sem."led 3 4 2 " 2 2 l~

(xl Jocluded from sample.

Coal ¡.nalyses, Under date of October 10, 1916, the coal

bed at this property was ss¡r¡iled by B. :3. Sutton, mining engineer,

u. S. Bureau of Lines at five represa~tative loc&tions. T!16 analyses

were made by À. C. Fieldner, Gliemist, U. S. Bureau of Bines, in tiie

B11reau's coal laboratories, l)ittsburgh, 2ennsyl vania. The results

are given on both n as receivedlt and n air driedtl basis.
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AH.A1Y.s~,d os' :X).Li. J.ÙIi.L~:'i).GJ ':Ci~,~",bN 'i-I~OL Bj¡j-,L: i:LLl,iJ~' 1.:0. 2 I\iINb..

T.ABW II..

Lab. 8;;'mbol 1:0 isture Vo 1at ile Fixed ..:1sh s. B.rr..U.. Locat ion
No. matter CBrbon
25276 a 2.72 34.74 57.87 4.67 1.33 14218 Face 19th S
345 __ b 1.15 35.30 58.80 4.75 1.35 14449 heaclinr~.

26277 a 2.70 35.60 55.90 5.71 1.41 14083 Fs.ce 22nd 11

361 1i 1.20 36.15 56.85 5.80 1.43 14301 ~le2,d inr~..

26278 a 2,.58 35.67 56.15 5.60 1.27 14024 Face 2nd "'-
56 b 1.25 36.15 56.'3 5.68 1.29 14216 off 23 N

headinÌl.

26279 a 2.54 34.91 57.72 4.8~J 1.17 14269 :BlaGe HooL-: 70
20258 b 1.05 35.45 58.60 4!90 -i? 10488 ),8 l~ /ieadin~~;' -

26280 a 3.39 33.08 58.59 4.94 1.49 14143 Face of 19
428 b 1.15 33.85 59..£5 5.05 1.52 1',470 N. headi ng.---'--~----- ._._-
26281 a 2.71 34.57 57.43 5.19 1.25 14373 Composite

,iÜiiulyses for
b 1.08 35.25 58.39 5.28 1.28 14395 s2F11Jles 'l

26276-26280.

a-" Coal .. AS receivedu
b " Coal II Air Dried"

1t will be noted by referring to the foregoing table of analyses

that the r:ioisture co.ntent ranges between 2.54~% a.'1d 3.39jg on n as received"

ò"sis; volatile matter 33.08;& to 35.67;&; fixed. ccr1ion 55.971& to 58.59%;

"S h 4.67% to 5. 71i;; sulphur -11
1.17/, to 1.49/,; B./r.u. r&'l.ges from 14143

to 14Z18.

Roof and :b11Dor: The roof profer is sandstone, ~:.~kile the

innedis.te roof is slate. T~ie roof st2nds reLiarlæ,òly viell 81d req,uires

very little timbering e:Kcert in gob entríes. FUlly 50/0 of the i,erii'eter

in brushed entries is rock surface. r2he :foor is arnediiw soft and
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smooth fire clay.

l'roduction and $plo:¡ment: .At the time of tiiis investigation

the. mine worked t.wo shifts 6ráploying convict labor. 'Cwo ilundred men

were €lployed undergro1L'ld on tile day s lift, fifty on the nigilt s bift

and fifteen men were oo1rloyed on the surface. .According to tile State

mine Inspector's report for t he year 1920, 163,294 tons of coal were

produced in 310 working days by 264 men; or tbe average daily output

for tile year 1920 Was 526 tons. For the year 1921, 297 men produced

in 301 working days 125,943 tons giving an average daily production of

418 tons. For t l1e years 1920 and 1921. t he tannage per man j?er s ii £t

aV8r2,ged ;: and 1.5 tons respectively.

1:.nin~ lIet hods: Belle 2;llen 1'0. 2 mine is opened by a sl ope

t!iat varies in pitch frOm 23 degrees to 0 degrees.At an a:flproximate dis-

tance of 6600 feet from the mine portal, the' coal bed is practically

flat. '-,ile slope is laid with double tracl( and aVcH'ages sixteen feet

wide. '-'he mine is 6.eveloped by the ordinary roan and pillar system

and is not Ihid out with reference to butts end faces. The distance

between level and cross entries averages 250 feet. The width of mE-in

and side 8ntr ies is 9 feet. Rooms 8,re driven hbout 30 feet wide for

and avel'age depth of 200 feet with an intervening icillar of 40 feet.
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Main entries are driven wide aiù gobbed with roof brushings.

i.ircourses are driven about nine feet \vide and are not brushed. Coal

is shot from tIie solid with ",erl1issible eXljlcsives. In narrow work

a cutting of z!¿- to 3 feet is placed by pick to relieve the shots.

Four to eig,it lines of :pro:¡s spaced at three foot centers are used

for tiBbering in rooms. Entries do not re'luire timbering to any

extent but it is practice to place a few lines of props in gob entries.

Haulage, Coal is hauled by mules and ropes in loose gate

wooden cars. bm~ty cars weigil about 1500 pounds und ilold about 2,000

:pounds of coal. The track gage on main and side entries is 36 inches,

weight Of rails 30 pounds. Wooden rails are used in r DOre wark.

Cars are not" toi)ped" excessively but there is considerable spillage

thru insecure imd loose ends of cars. C 0,,1 is ,iauled to the surface

by 29" X 48" first mot ion "Hardie -Tynes engine," dUd washed by a

Líontgomery washer.

Ligb.tin~: Tile miners all use oj?en carbide 12lI)S.

::lectria lights are used at main i;artings and at infrequent intervals

along main haulage entri 00.
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iU\YSES ;û'TD SIZING TE2~TS OY ltO~-D DULT Sc4.ULE.S Olì liAS RECEIV' BA2jISH TiUCllT 2R.OIV B-~~~T,T,YJ ELL_'_'-- NO.2 Mn\fJ~.

T/tBLTI III.
No. Lab. Ratio Mois Ash Lioist- Wgt Go

% Wgt /" Reiirks.
No. V.LL. ture plus sample on tbru tbru thrn tbru . thr

F.M..iF.C. Ash gcams 20 mesh 2011 20 M *48 *100 *200
Ile,iected Anlyzed P.:s. mesh mesh mec:h

1 84176 .380 2.6 26.8 29.4 1260 30.0 70.0 882.0 59.9 38.4 22.2 Out dde explosion
zone 1st L off 9th
Ri r.;t.

2 84177 .377 2.9 24.2 27.1 1280 27.8 72.2 924.0 62..6 40.6 22.0 OutsiCLe explos ion
zone 1st L off 9th
Right.

3 84178 .373 2.6 22.3 24.9 1268 25.1 74.9 950.0 62.9 39.8 22.0 Near Border explo-
sion zone, 1st L
off 9th Rip'.ht.

4 84179 .377 3.5 26.3 29.8 1340 33.4 66.6 892.5 58.6 34.5 15.6 Within explosion
zone off 9th ri i",ht .

5 84180 .388 3.2 37.9 41.1 1797 37.2 62.8 1128.0 64.7 41.4 24.2 Wi thin explosion
zone, ribs 1st L
off 9th Right.

6 x84181 .371 2.5 25.0 27.5 245 20.8 79.2 194.0 74.8 56.4 32.9 Within explos ion
zone ribs 1st L
off 9th Rit'Jit.

7 8443 .381 5.7 28.8 34.5 1654 46.3 53.7 888.0 42.7 18.6 6.4 Roadv~y 5th L off'
22nd N without
explosi on rona.

8 8435 .374 3.9 18.9 22.8 1249 30.6 69.4 867.0 54.5 31.5 14.9 Roadwa iOth Right
off new slope.

9 ll36 .384 3.1 31.8 34.9 1291 32.4 67.6 872.0 54.9 31.6 16.3 Roadway 22nd N at
27th N.

10 8437 .384 5.6 27.5 33.1 1131 31.5 68.5 785.0 52.4 28.6 15.1 Roadway 22nd N bet
5th Ri I't & 5th L.
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TALE III. t cont inued I

No. Lab. R:tio Moist- Ash Mosit- Wgt % % Wgt % % % Rein.rks.
No. V.M. ure plus sample on thr thr thr thr thru

F.11.J. F.O. Ash giecllS 20 mesh 20 M 20 M *48 *100 *200
Re.ieoted Analyzed gis. mesh mesh mesh

II 8438 .373 4.6 28.4 33.0 1400 31.9 68.1 953.0 52.7 33.a 19.3 Roadway iOth Left
off new slo-pe.

12 8439 .381 4.4 29.1 33.5 1193 27.2 72.8 868.0 61.5 38.5 19.4 Roccdway 3rd Left
off 22nd N.

13 840 .379 4.9 24.2 29.1 1162 26.9 73.1 849.0 62.4 39.7 22.2 Roadway new slope
bet- 7 & 8 Right.

14 84441 .385 3.4 32.2 35.6 1440 27.0 73.0 1051.5 57.5 37.9 21.8 Roadway 6th Left
off 22nd N.

15 842 .411 5.6 42.9 48.5 n95 23.0 77.0 920.0 59.7 36.3 20.0 Ro"dVlay 5th Right
off 22nd North.

16 8443 .391 10.9 39.0 49.9 1135 58.1 41.9 1378.0 13.6 5.3 2.8 6th Ri¡jit Road-;,ay

off i 7th H.

17 .. .388 5.6 31.9 37.5 1118 21.4 76.6 879.0 62.4 39.6 22.2 Ro~dway 3rd Left off
22nd North.

18 84 .374 3.1 23.6 26.7 1469 30.1 69.9 1026.5 59.4 38.8 21.3 Roadway 9th Right
off new slo-p.

Average .382 4.3 28.9 33.2 1257 31.2 68.8 905.6 56.5 35.0 18.9

Note, The foregoing road dust samples were collected in the mine under norml operating conditions.

x Rib dust samples taken from ribs est1mated areat,60 square feet.

* The percentages thr 48, 100, and 200 mesh sore en are cumlative percentages; the weight thr

20 mesh screen represents 100"ß.

- 8 -



Road Dust: During the course of the iiiv8stigntio::i of Belle

~llen No.2 mine, 17 sall'les of road dust and one samfle of rib dust

were taTcen at reiiresentative lcce.tions thruout the live \"Jorking 2J1aces of

the mine. B:.~i referring to Table III it v: ill be noted tha.t se.m.ple Nos. i

and 2, La.b. Nos. 84176 and 84177 were tal,en in the 1st left off 9th right

just outsi(1e of t~le eX.L~i~)sion. zone. Hos. 3, 4, f'i1d 5, 1ab. Nos. 84178,

84179, 84180, reS16ctively, were t~dcen at t~ie border and within the eXlÙcsiOl1

are.i'.. :No. 6, Lab. No. 84181 was a s,:üi!le of rib dust ta1:en vJitiiil1 the

ex.plosion area in the 1st left off 9th right ent:r~'. Sample No.7 to No. 189

inclusive, Lab. Nos. 84434 to 84445, inclusive, respectively were taken

along roadwa.ys without eXf'losion .srea in other live sections of the under-

gr rund y,'Orkings. Table ILL gives the &'18.~Tses together \1Ji,th the si.zing

tests of all s8JqJles ta"en. The roadwa¡iS in t he 1st left off 9t h right

were found to be dry on d~"ys of tiie invelitigati on and road dust was fully

2 inc hes deep, The I'o.s,dvæ.;ys in sons sections of th.e mile were daiip to

wet, vli1ile others YJ6re fairly dry..

Tiie 3urc&u's experiments in relatilJCl to the eX'210sibility of

co~;:i dust havJ deLlOl1-Btrated tbe.t she principle factors thf~,t detenr:.ne the

exp10sibility of coal dust are, fineness, ratio of volatile mattGr to fixed

carbon and percentage of non-combustibles present. Coal dust tl12,t is too

fine to go thru the 20 mesh sieve is considered non-e~Jlosive but coal àust

that will go thru a 20 mesh sieve is exglLsive and its relative sensitive-

ness to eX21csibility is increased by increasing tile percentage of coal
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finer than 20 mesh, that is to say, coal dust all rassing tliru 20 mesh and

having a certain amount that will pass a 100 or 200 mesh is more eXl'losive

in l'rojJortion to the icercentage of 100 or 200 mesh dust present. Pitts-
burgh coal dust that passes 20 mesh 3ld has as much as 30% of 100 mesh

dust present, produces a strong explosion but w!~n all passes 100 mesh and

has 30% of 200 mesh, the eXIJlos ion is violent and the violence incre&ses as t

the percentage of 200 mesh is increased.

'riie ratio of v012tile matter to the fixed c2rbon is an index of

tile ease of the explosibiIity of coal dust - the iligher the volative matter

the more easily the dust is ignited. Tiie average ratio of v012tile matter

to fixed carbon for all smnjJles collected is .382 w1d since the average in-

combusti bles (moisture plus ash) is not morè thsl1 33.2%, tile s8niples all

fall, witil the possible exception of No. 15, Lab. No. 84'142, witilin tiie

zone of explosibility when conrDared with I'ittsburgh coal dust that ha a

ratio of .40. To render tì1is dust iion-explos ive, there SllOUld be added

eitlier sufficient rook dust to bring the total inert material u-" to 80%

wnen there is as much as 2% gas present, or sufficient water should be

,added to bring moisture content between 15 or 20~. Wileii coal dust h"s

little sbae dust mixed with it, the dust should be made wet until it is

a pa.sty mass. Referring to Table III, road d.ust sample No. 10 Lab. I,o.

84437 as lJeing fairly relJresentative of normal dust conditions, it would

be necessar-,ì to add about 47); of rock or shale dust or about 10 to 12)b

of mois ture.
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Rock Dustin~ and Rock Dust Ba:criers-: There is no method for

rendering road dust inert by apiilication .of rocl, or shale nor 8,re rocl,

dust barriers used for the rossible isolation of an explos ion, in this mine.

.rxnlos ives: :Permissible 6x,lcsives,prirned yiith cap Dnd tuse~

are used for blasting coal and rock. -"bout 225 pounds of ex-i'losives are

used dail~ to produce an s:verage dail~ outi,ut of 425 tons. Shoot ing is

done by the miners at any time Ùuring the shift. Clay tSlJ.ping dug fran

fire clay bottom is used for sterriing. Drill holes average it inches in

diameter and are usually Charged VI it hone st ick of iJermis"i ble. Ex,flo-

s ives are carried into t he mine in sacks and kept generally in locked

boxes. fuiners t convicts) are only given enough e~010sives for the days

task.

Dust end Svrinkling: Generally speaking t ¡lis mine is llaturaii~i

dry. T~i-s fact is substantiated by reference to table ILL which shows

the average moisture content for all road S2flJles taken e"t 4.3¡:g. It will

be noted that moistUl""6 ili road sarnples taJien along roadway of the first left

off 9th i"ight entr~l, the eXllüsion zone, shows the maximum moisture content

to bo 3.5;;. .
Sample nurnber 6, laboratory No. 84181, rib dust sm;~ie taken

from ribs of the 1st left entry shows a moisture content of 2.5%. It will

be furtiler noted that samples 7 to 18 inclusive, taken Lt rerresentative

iJ1aces in other live v.orking sections tbEt the moisture content rmiged from

3.1'jb to 5.7'~,:; aJid in one instance Ì/vas¡ iO.9j~. It Was observed t he,_ t ribs,
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roof and roadways in the effected section on days of tile investigation

were dry. J¡:rinltling in the effected section Vias done in a. desultory

way by cars, wiJile in other ija.rts of the mine sprinkling is done by hose at

infrequent intervals. There C11;,pears to be no sj.lstematic arrarrgemHnt for

Sljrink in.:. In order for sl'rinlding to be r,1ost effective, ribs Dnd roof

in entries as well as rocms sb.ould be voaslied ~leaii of 2.11 dust accumula-

tions and ro always TI.de vìet to a pasty mass at frequent intervals..

Yentil2.tion: Por deta.ils 2.S to nletiiod of ventilating Belle

B.llen lJo. 2 mine refer to mai; 1üllich is a l!Ert of t:i.:s relJort. '~he ciine

is vent ilated by tViO centrifL_gf.'.l :f2,ns, DU.ffalo Blur/ar tYl!8, one lmm~m as

the north fan ancl t he other the S Duth fan. i~t the t:iJ8 of the ex-.flosion

both. fans Were exhausing.

:Ch8I!1ain hoisting slope serves a.s the main intc,~ce. :c he mine

is ventilated on a cor'ibination of the split and continuous s~rstem.

Under ò_ate, .February 4, t¡ie CjuE:ntity of air returl1ingfrom the southside

fan measured 55,200 cu. ft. &8 aGainst L1Ü,145 cu.. ft. for the northside

fELU. in other viOrds, ari)roxiL1S"tely 100,000 cu. ft. of' s.ir Vias roturning

from the mine '1',OrKinLJ1 at tiie tiIi18 this i.i1vestig¿"tion .was conducted.

Gob sto21)intjs built of tvJO 1'ocle \.ialls, &2:irOX:l,lately l:t ,feet

Ui;art, i'il 1 eC:. 8l1cl faceíl vdth a rnixture of clay and. cement; CE~'lVaS brs.t-

t ices, overC2,sts, 8l1Q S ingle (~DOrS "1;'1'0 t 118 :Ci85X1S used to course fila

deflect sir currents.
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ilABLE NO. iv

ANALYSßS OF LiII'l ::R SA1lPL .S ~1i01i
.

TA1CN BELIE ELLLN NO 2 Jiilß.

Lab. Date Location Q. CO2 O2 CO CH4 1'2 ReJl.rks.
No.
16371 2/16/22 Return a.c. iOth 3710 .27 20.44 .00 .28 79.01

left new slo e.
16372 2 16 22 22nd North MDin 10900 .25 20.42 .00 .26 79.07

Return.
16373 2/16/22 22nd North Ret- 16200 .20 20.76 .00 .14 78.90

7th left.
16369 2/17/22 Retur 6th Rt. a.a. 2300 .37 20.22 .00 .07 79.34

off 17th Ncrth.

16370 2/16/22 New Slope Retur 10000 .20 20.55 .00 .26 78.99

2/4/22
from 9 & 10 Rts..

16166 25' outbye la$t 1400 .13 20.77 .00 .14 78.96
c.o. left a. e.

Retur from 1st le:r.
16167 2/4/22 Fa.ce blind c.c. 1st no .15 20.63 .00 1.01 76.21 35' inby last open c.c.-

left off 9th Right. a.ir 110 line curk,in used to

movement cccrr air.
16169 2422 Jilain Return from 55200 .27 20.50 .00 .07 79.16

S.S. in maway near

2/4/22
U1JCCtst.

16190 Main return from 59200 .27 20.48 .00 .07 79.16
southside in irimway

inb e from u .cast..
16191 2422 likcin slope a.c. 40145 .22 20.62 .00 .01 7a.15

¡~orth side.

16193 2/4/22 In cavity near face no .13 16.15 .00 9.65 71.67 This cavity undoubtedly

1st left a.c. off air was filled with gas by

9th Rii':ht. movement ¡;S :leeder at face.

All the above sampleS wero taken at representative places in the mine. The mine _s in
operation at t~~ time of sampling. Samples taken in the 1st left entry are fairly representative
of conditions prior to t~~ explosio¡i. Ventilation had been restored in the 1st left the day
before samples were collected.
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It was found that ao line curtain was used to cond.uct ventila-

ting currant to tiie faces of the 1st left íi88.ding axid s~ircoursell :.ci~e

face of 'che 1st left headinB \'i8.s35 feet from the last open crosscut and

the face of tb.e 1st left t:Ürcourse was foumi to be 21 Ïeet f'rorL 'the rib

Of' tb.e last 0lien crosscut.

It is felt "cÜat consideraòle inllJrovement to\v2.rcls the 'irevention

of t lie accurn.ulc..1J ion of goS.s in aive.nce vJol'ï-dngs could. be effected b~-- the

more efficient use of liEe bratt ices. '¡i (lÌs eXi.:losi OIl is at least

rartially tracesJ)le to ti18 nOH-use of line curtG.in to clear "Glie faces of

the 1st left ilee.,d,il1g and aircoi.Lrse.

Gas and illii1êir 5iirrGles; 3~" referring to Table Eo. iv, it

will be noted that the GUs content from tiie southside and YlOrthsid.8 fans

VJith 55,200 cu. ft. G."1d 40,145 cu. ft. returniiig, cDYltaineèi .07)~ 5.l1d .011';

CH4 res.Ljectively or the total gas emitted i;er mÜiute from tl18 Eline workings,

&.Q.;)roxllJ.ates 45 0.1.1. it ~, or 27UO eii it. lier hour.

It \V'IJ.l be :noteö~ by referring to Lab. i'-,-o. 16193, SW;'-.L:le tt-:..-:8D. in

cavit~i near ffwe of ~.:he 1st left aircourse, cont¿:dl1ed. 9.85,;. D2,ysh ßB,s.

~~g&in referrintj to Lab. 1';0. lò187 taicen at ciJ.e face of' tÜe blind crosscut

about 5 feet back from t 118 face of t he 1st left heúcitng cont2.,ined 1.01;;

marsh gas. ;lb.e last oi~,en crosscut was 35 feet from the face of the he8,d.-

ing aud tiie face Of the blind cross cat from the rib of tlie 1st left head-

ing Vlas fOU:id to be 23 faet. Lab. 1;0. 16186 taken in òhe 1st left air-

course 25 feet outbye frow tb.e last olJ6n cross cut showed l114¡-£ CH4 viith
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1400 cu. ft. of air flowing. Hone of this air, !lov;ever, SVier,t the

advance faces inbye =.'rom the las'c 01:,8n crosscnt. Lab. ",,o. 16370 which

is fairly reJ)resentative of the i'eturn from the Sth er:d iOth riGht entries

D.r1d sid.a Gntr;y thereof s ho\'\led .26~;:;; Ct1-r
V~J.,

'*
viitli 10,000 cu. ft. of ç"ir c,ir-

culut ing.

On tiie Cl;ys of tüe investigatior1.9 gas \"/8,8 folJ-:cl with 2I.t

2.1)i;roved s8,fet~i l£:ini-, in t1'16 advaiice \mriÜ:n,~s o6¿iond t~ie last Of en Cl'DSZ,-

cut in the 1st left'entry. On the Liorning ';l'GViOUB to the e.:q;losion

the fire "ooss on llis reguL:,r uroundlt found. dangerofr.s ;..:U211tities of ¿;2-S

at t he f~;,ces of' '~ile 1st left heading 221D. aircoul'se. ;~.i tie Gas vl as

cleared out a.cord.irrg to tiie statemeiit of the nÜ1l8 forelllfm, o¿" tbe r.n,ine

forena:n Dl1.Q fire-boss, tüe !,wrning ¡.¡reviolis to the eXjJlosion ou.t no line

ciITtain was placed to keel faces clear of gas.

J:.iü:iiY 0:81 :8X.t?I.l~:d 10'1\

!2he eY..;losion occurred about 2:15 p.m. Eebruary 2, lSi22, \\iÌlile

t!16 mine w..s in f'LÜl o.i~erB..tion end originàted llear .the face of the 1st

left aircuurse off 9th right. The fire -DOSS on his. exarrÜnat ion of the

1st left Üeading und, air course, on t he morning of the BX..l us ion Ynnrlced

-bot h ,vlaces out as t Üey contained dant.erOus q u2.uti ties of Gas. Under

the su~el-lisioll of the mine foreman tL.8se places were cle;...red of gas

a.bout 8 a.ni. sl1d ¡;,ronounced safe. .. fall of ro of occurred s æiet .be

during tiie morning about 15 feet bacl;; from the face of tile 8.ircourse.

'i' !ie cavity uaèe b¡i tllÌs fall measured ILb feet long, 5 feet \,,'ìde at t rie

bottom and tS1Jered to 31- feet at the roof; end vias 2~t feet deep.
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The face of the aircourse had òeen shot i;.revious to "ene eXf,losion

and it is believed released a feeder of gas that filled tliis cavity

in the iDllOf. 12he men who worked the face of t he 1st left aircourse

viere :.;resumably sitting on the left rib of tile 1st left heaccing about

200 feet out bye from last oi,en crOss cut \"lhen the eX.flosimi ccc'Lrred.

The shift runner~ after the face of 1st left ai:rou.se ¡iad been blast-

ed, inieo.iately i~,roceedecl to L'luke an exanlins.t ion before the men com-

menced to work and it is felt ttl&.t b.a igriited. ti_lÌs bod~l/- of gas wl1ich

was released by shots by an open carbide lænp. i.iÜe mine fOreLar

inurred.iately ui,on learning \,¡:iiat had ta.:esn IÙace in t he 1st left entry

organized local rescue s~uads cOLWosed of assistant mine foreman and

several "trusty coii.Victs" and commenced t he recovery of the victims.

I-L b.e ventilation was r8slto~eed temporarily "i:¡itb. brattice cloth. lìescue

afpare.tus was not used by tiie recovery crew and as a result sevaral of

t he rescuers suffered severe headac has from effects of after da:ip.

u. ¿" Bureau of l..cines truclr 1:::0.. I v/ith J" 1,¡. Cobb forema.n mine in

cb.b.rge, was conducting t.raini:ig work at liasena, álL"bana, which is sit-

uated about five miles froll 13elle biien 2nd. v~' ¡Jen 1il". Cobb learned of

tt1is eXl-l Dsion he imJl.ediately called J. J.. Foi'bes and he in turn in-

structed him to proceed to tiie scene of the troubla. Lir. rruett,

mine su:uerintend.ent, 3dvised later the,t all bodies had oeen taicen from

tiie mine and. that there was no need of rescue al)j?E..atus or at 11e1"

assist81ce. Lr. ¡"orbes got in touch wi th G. ll. Hasbitt, chief state

mine iri.LJector, and both j)roceeded t116 following monning, :i'ebruary 3,
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to Belle -"llen to Elake a join:t investigation of tiie ex¡losion. lir.

Forbes reElained for two days ¿,t Belle -"lIen and Elade a detail study

as to cause of tile explos ion, made observations and collected data

in the way of road dust, rib dust, snd air samples.

IlitV.LT1 a4'i1IUll'

.A investigation was made jointly by O. ll. Nesbitt, chief

state mine inSl?8ctor of ,¿labam, ci. 1~. Tl:lOm:pson, deputy mine ins:pector,

l\'~r. Pruett, mine superintendent, L.ir. Belsher, mine foreman, assistent

raine forel!lan and J. J. J?orbes of the U. J ø Bureau of l':1:nes .

Before gOing uùdergrouncl t he investigators viewed t he bodies

of .cne victims at the ljrison 81d it vias observed that 6 of\ t¡ie ViCtir!lS

showed effects of burns vÜile three S rJ.oweù no burns 2nd eVidently Viera

lÜlled by after damp.

1.2h6 i:'£,rty ~qroceeded into tbe mine by main 2J ore thence to the

1st left Ocf£ 9th riglit and the followinc facts were observed:

i~ll stol)yings inbiie from rOOL'l 6 off 1st left heading and. between t he air

course and ¡ieading were blown towards ttie 1st left lieading wit 11 tiie ex-

ceiition of tiS la.st two stoppings w!iich. Vìere found intact. ~ cutç:, in
which was used to deflect air into room 5 off 1st left Iieading was in-

tact aY.d it is believed ths.t the eXIJ1.'sion died a:way at tiiis i:'oint.

:Llle assistant mine foreman advised ttie investie;õ:i,tors ttiat t'1.¡lO men v~ere

in the 'tct of switciling a car into roan 5 at tile time of the eXjJlosion

and were throvm down bj tfie force of tfie eXjJlosion. .ti nail keg with
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one stick of' j)owder and fuse sttac lied vias found intact between t he 6th

and 7tli crosscuts froii, room 5. ¡! diniier pail was observed on rißht

rib, several feet inbye from this uail keg and evidently couJ.e from a

lJoint inbye. bome old ViOXicing clothes .were found about 10 feet inbye

fror~ the 6th. crosscut on left rib Gnd sho\¡ved no burns.

lJ2he first bodil Vias found between t he 6th a.nd 7th crosscut in-

bye lying across the track. (,(efer to map for cletails of eviclence).

'.hi s body Vias bü.rlieo. about arms and face. 1; mule was fo=cl 10 feet

inbye from location of 1st bod;i ano. unó.erneath mule were t.wo bod.ies

severely burned. A tri~ Of t læee loaded cars ~as found intact, but

tÜe inbye end of coal faces i¡vere coked and showed evidence of intense

heat. 'lhe fourth bod.y was i-iciced u.h between the front end of loaded

trip and mule,severely òurneu. J; nÜner was engagec."i in ra~dng car

OlJ.losite room. neck, as incticated on the map, y;¡isn the explosion occurrecLI

This ma was burned about the face, an~s and c !lst aid was removed from

t~ie mine shortly Efter tiie eXijlGsiO!l and IJut under the cLoctor's care.

T!18 fifth body was found, at end of loaded trip against the left rib,

severely burned. I-i hree 0 ther bodies \vere picked up bet\~ìeen last car

of t rilJ ando:pen eras scut unburned.. '.2 iies e three men presumably worked

in the -blind Cl.Dsscut near the face of the 1st left heading. T he ninth

body was found opposite open crosscut and it is believed that tliis was

the shift rUlmer wlin ,iad iroceeded into the face of the aircourse witil

open liGht to maies and. examinat ion after s!iots ho,d tieen fired, ~nd ig-

nited an accUlnul~:,tiDn of gas which reSulted from faii of ranI: near t!i8
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fÆavy del;Qsits of coke were observed on inb~ie s ides of IJroi)S in last

Of,en crosscut VJ tJ.le a Huch thinner (.ei:;osit covered the Qutb:,re sides-

all the II'OPS in the last oJ)en crosscut -'c.iere intact. On tiie ot !ier

¡iand heav;ir de)osits of steel ;3rey coke were found. on the Dutbye sides

of rrojjsin aircourse 15 feet outb;¡e from last crosscut and a sOliieviilf.t

thiEner ciei)Osit occurred on tÜe inbye sides of these :L~T0.DS.. All l-ropS

in airc ours e Vi ere in tac t . ...~ minar's cap VlaS fov.:nêi- in the a:ircourse a

few feet inbye last open crosscut, and it is rejJorted ti12.t a carbid.e

lDInp -iias .picked up midway in ttiis c:('osscut. There uas loose caLl 2;,t

the face of t Üe f'"irCDUrse &l1Cl two shot boots. yiei~e observed in 'die coal

face. 12118S8 silOts worÄ:8d fairly vìell, and s tin~"ied no conclu.sive

evidence of being overloaded or mis21aced. Tiie faces of t he left air-

course and heading were measured and founc, to be 21 2nd 35 feet, respect-

ively, from IG.st oren crosscut. No line curt£in was usod to conduct
current

tbe ventil&tindt.-_ó either faces. G2S wa.s fO"ìnd è'.t the f2.ces of the

lie2.ding; blind. crosscut and aircourse the da;y of t he invest igLt ion,

also a sEiall feed.er could be heard at the face of t 118 aircourse.

COi,¡U1ùbI01A3

1. It is t be Ìlivestigator\ s belief that tiiis explosiûn was

caused oy ignition of gas near the face of t!ie 1st left 8.ircourse bJ

an 0Den carbide lanip. It is believed this freshly blasted face re-

leç,sed a gas feeder ¿"nd tllÍs (i.uantity of gas toget~ler ..'i.i th the g:e.s

\,;iiiicli ..vas being nor:nally emitted frorn 'eie coal caused en accumulation
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inbye t he last open crosscut. It was found t ¡iat tiie face of 1st left

aircourse was 21 feet frcrJ. the last oljen crosscut and t !l¿¿t no mesl1S

v¡e:i"'e employed to conduct t he ventilating current to tiie face.

2. rrlie l:eavy de.iiDsits of coke on tril outb~/e sities of :rrops

in tb8 1st left aircourse togetiier with he2.vy de?osits on inbye sides

Of IJro.!:s iii t he last open crosscat is. indicative tllßt the explosive

force v.'orked Dutb;ye in the aircourse and blew out the stolJpings in the

directiDn of the 1st left !ieacling, thence tr8.veled inbye with decreasing

violence in t ¡ie ¡ieading. '.L he eX.flosion wave was j?ro:pe.gated to more or

less degree by dry inf12mLable dust tilat was thrown into tile mine atnlOs-

i!here. It is felt that this explosion was stopped in its cLestructive

path 5.'ld confined to tile locality. of its origin by. ,Iie large ?ercentage

of non-com"bustibles in t1i8 road dust toget11sr ~witb. rock surface exposed

in the head.ing \¡hich al.JiJrox:inEtes 55/; of the !leading ¡Jerimeter. 'J:his

exýosed rock surface, it is felt acted, so to Sf8ak as a ~artiai rock

barrier.

3. By a careful study of ~abie No. iv, giving analyses of

i:1ine air s(.J!lples collected at tlie faces of tue l::t left entry and the

return tlierefroin together with tlie samlÙ8s telten in t11e mç¡in return

from th.e mine s ¡iows cü:.161usively tfiat t. ~iis is a gaseous mine. It was

found t ¡iat aiiproximately 100,000 cu. ft. of air was returning fromtlie

nlÌne wOrl1:ings, anci this ret0irn is relJresentativ6 of a caseous mine.

It is felt t¡iat if tiiis ,-'umiti.y of ,Ür was jJroperly- ciistributed and
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conducted to ac.vance worlcings by the use of line b r2.ttices, accumula-

tions of gas sucil as occurred on tlie tiay of the eXjJlos ion I'll ulCi uncloubted-

ly be miniüized. It &iJIJarently has been the l?ractice after a place has

been shot to make 8. examil1ti on with open light. T his is an extremely

dangerous .Lìractice and s r..uld be discouraged. ,'laces s lwuld be examined

before and after blasting by an oL~icial with "l'i,roved safety 12mp and

if gas is fOll1d, means slioulõ. be )roviàed for clearing the fBCe& of gas

before l..erniittil1g Llen to ywrk..

4. DrLring tÜe days of tiiis investigation, the roady;ays in

tile 1st left entry ,;ere found to be dry. 'r ~Üs fact is furt her sub-

stantiated bit' reference to Table Eo.. II I, Nos.. i to 6, iuclus i ve,

which. StlOV¡S i-llOiStl.lI'8 content in these road sara1!le,s to range from 2.5J0

to 6.5/£. It Vias also found t lie.t no s.i:rinkling lines traverse t 118

effected section and that aprinldin¿ ìind been done in a åesultory way

b;y cars. ~gain referr~ug to Table No. ILL, smJ~ies 7 to 18, inclusive,

ta.ken in various at r:er rei,res.ont2~t ive j)1aces. t hruout the mins, ') the

moisture content ranged from 3.ijS to 5.7/:b \vith the L'ossible excei~,tion

of laboratory Ho. 844:43 Yi.'iiich shows 10.9/;; also the average moisture

cDntent for 18 sam1.Ùes is 4.3,0. ,Q11 of t bese s8;r'~1:ies nre too low in

moisture a:t1cl are well Y.i tllin the eXl.i1osibilit;1 range. It is B:.f'parent

that the sl;riu::ing ssste,w. vih.ere i;i¡;6 lines trs,verse unÖ.ersroui:å. viorlc-

inbs was not efficiontly used. It is fil t tii.ut cOlisiderable irüi'rove-

went cou.iò. 1:'6 effected 'oJ tlie extension ai' si;rinld.il1G lines into the

1st left entries 2Iid thi?vt s.frinkling in all sections of' tbe rnine be
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prosecuted vigorously at frss.u811t intervals &lld tll&t the ribs and roof

be thoroughl~y viashed CLOíNl and roaiways maintained. in a pasty ma.ss.

5. It 1~as. found thst shooting was done from the solid by the

Ese of iÆiiüissible eXi)losives, also tw.::t cla~T tw.::ping Ú,ug :trooi the

bottorn fire clay VJ8.S used. £'01' sternJ:ning o.nd tli2t òlastinG 'in:s done at

any t iriie c~ur inG t tie i;i oriÖng s hi it. It is felt tbe.t ir,1j;TOV0EL8nt coulò_

be e:tfectoG. in the iúet ¡iod of "blasting by the -Linciercutting of coal \'iÌ th

al:j;'raveò- uncleI'cuttiI'~b miiii:nr: EiB,clii'd:es end "oi.ssti'~g it: C_OVJl1 .."ith i;o1'-

LlJss.i ole eX.l)lDS ives ï;ihm:i 8.11 111611 \iere out of "C Ìle nline by a s¿rste~;:i 0 f

súot :"îrers, u.ing ¡imid "butteries Y:ith electric á.etonators.

6. It \JaS found t h~;;,t ste2Ifi \¡'C,S il1trOÓJì.ced to some extent

iTL tiie int2'.lcing ail" current. It is "believed t!iat the hUJ1::idification

of this Edne Can be r:aterially helped if the ints.ldng aii'Y'ere pr..-

heated. m1d exheJJ.t ste81i sUbsi3l."..-ie:ntly introa..uoed.

7. It was learned th2t i., n8 recov6r~y of' bodies 'was J.erfornied

b:;' offici:°,l~; æicl. otbors witilont the use of üXYGen ore, thing api;.aratus;

mid. &s a resiÜ t several of t he rescuers ,s u:'fered. from the effects of

t L.a after ôGIni. ;.2 tlls is a ver¡j' d~m-berous i_,ra.tice Bll.d s hO\i.ld be dis-

C oul' a;ed. It is felt tliat a far sB.fer _ ractice \'iG -c.ld lJe to maintain

rescue e.~;;.~lil))il8nt and a. c~ reV! of corn.fetent rescue uen \voll trcined in

rescue f:31d :recovdry mc-.trc.oc!.s. Ii: ~Üs l;roceÜure \.D 'v~ld minirnize the c !lance

of rescuers losirl( ttieir lives tJ.i2.e D. oi:ng recover~?" ',;orl'C. T ~.ie rea ords

of tiie £-l,rOc;'i.l of_ Lir!.8s sbow \\:hore nì)li:.3J:'O"ì"1.S ¡"aSCUers not wearinL' self-

_ ~2. _



contciined ox,:igen brest ¡iine: &L'.L8..stûB i'~LVe. lest t ¡iair lives vii: ile

attanj;Jtine; to 6.0 recovery \wrl( in \2tHLOSj;heres cìiarged viith after

dal1¡ -i:;:!ii ch is prevalent after ex,;'los ions 2.:.id i ires.

i~c 01\J"LLJ\1)..s.f~ ie N~

I. It is recor:.'iiended, tíllt si;!rin.,;;ling lines De extended

into ci:l Ii-v'a iivorl:ing E;.ectiDY'.s of t tie mine. ".irin"ding to be most

effective s!lould be ~,ro:secuted tlioroly and l~agliial'ly in WI sections

Of tue mine inclt'.üilig to' Or-Li:1TI-g faces. 1~11 dust bei!ig \7ashed Ciown from

roof, l'ibs~ tir~,bers, &nd dust on t!18. floor maintained in a. i;asty mass.

2. Ca.re Siioulcl be "Ct...æn to carry a sufficient CJ,uantity of

air to live vorlrLig Ïaces in order to dilute and rend.er tiarmless all

gas emitted uncler i~resent oi,erLting _)X':..ctices.

3. It is rec O:JI-r!.Gnded t Iiö.t before and. after f&ces hc.'_vo been

freslJl~i blasted thut an eXBILlinEt ion be !1:acLe of sìJch f2.ces by a COlfL-

i:eteilt official :f,.or gas &16. if' g2S is 'fO':E10., meiins sh.oulci be rovided

for its irnmedi2,te 1'ei1:ovo91 before ::J8I'1nittilig l:lGTI to Viorlc.

4. It is reCOrDI18l1ded that the ,'resent i~ractice of firing

S 13.0ts by fuse 2.t an~)' tine d:LJ..ring the: \vor:i-cíng shift and. \vhen ell men z.re

in t tie T!1i~e should be i:.erfonned by cOEruetent s hot-firers who would tlfiren

the mine by the use of electric detonators &i1d blasting nacbine after

..ll men had left t ¡ie mine.

5. It is recrnmi.ended th8.t the r;rß,ctice of shooting f'rrni

tria Ilso1idll should be discontinued and tha.t electric coal cD.tting
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machines of t\Ð ljerYDÏsSible ty;;e, al)IJrOVdU bil the Bureau of l..iines

for use in gaSGDl,lS r:ines sllDuld òe used fDr lUi1ercl1tti.11g the coal

before blasting. It is further recor,rrnended t lict ,;11 electric under-

ground e~.-iÜIJl.;iel1t be confined to use only on inta:~ii:g air C1Jrrents.

G. bince Úangerou.. accuIlul,-~:tions of gas are lL.cely to occur

the adoi;tiQl1 of closed ligtits is strongly l'econ:mended, preferabl~i the

electric i_ermissible ca¡J ve-riety.

7. ",i.s an addi t iOl.ìal i.:rev8l1ti va measure for limit ill£; a f'oss-i ble

eXflcsion from i_roi.,E.gating thruout t~ie mine it is recom..r:ended that

rock d.ust barriers be installed in ser.z,r&te sections of the ndue. £'01"

further J:,2.rticulars on rocir i~ustint; and rock d'Ut barriers, refer to

Bureau of kinas 'i:ec1:nical 1/a1!81" J\o. 84 b~T Geo. G. 11iee, c~lief f1:iining

engineer of the U. ,j. bD.reE\. of r:anes, ,:-¡asbington, J). C..

8. It is strongly recoLvaended that oxygen mine reScue bre~th-

ing a':PIJ,sratus together with a trained crew 01" rescue &nd first a.id men

be uaintained. tor .i\osGible em.ergenCitH~_.

9. Gre~',t care S ÍlOi:Üå. be t~.3._!cel1 to see t iint not more t liæ

i;~- pounds of"i-'erl"üìssible eXj)losives be usee!. r"er hole and th8t the

resent j;ractice of tarJli;ing s !mts b:i incombustible sten:!t'liiig be con-

t inued.

Chief of
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