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Introduction:

This explosion was of a bod of gaB at and near the face

or No. 38 breast, 114 feet above the monky head1i 1Šich apparently

accwated becae of a de:ren of the vertilatiOl!. The mesmi

b7 which this gaii was ignited haii no been definitely established by

the writer, bit with the evidence ne a.vailable it sees '!ro'bable a

blO'ou shot Of high explosive - probibl¡ the permbsible briided

explollve Red ELF - I or by the electric current used for firing the

shoti or by incadesoent siildll material.. oigarettes, lighted

match.

The explosion occurred about 12120 p.m., Friday, May 211,

1931, on t he day shift.

Ventilationi

Wear the plàce of origi of the explosion there are four

active breasts worlcing. 38 to 41 inclusive. Jjcause of a faulted

sect ion there are no breasts between Nos. 35 an 38. 'Phe II r ant ere

the gaay to No. 43 chute, hence to the I!nJy heading and then

toward the face of 10. Z8 breas, it being directed or courted thrugh

the 11\t open headin betwee the breaets e. is directed toward tho

face of each breast by meas of wooden bra-tHee with canvas brattice

near the faoe. Fi brealr S8 the a1 r ret1ni to the monkey hea1D,

passes th:rug heaings to 110. 55 breast, from 35 breast through th'l

top hesd1lls to 53 breast, then through a hele to the gegwäy at tM



level above. It was near the portal of this hole into this gannay

of the shaf lfWel that the coal had slol./led off, from the pillar

above that gsgway, restr1ctill the retur air. The firebosses'

maks at thii hole on the top round ware dated, that is, the morEl

reoent ones, 5-2, 5-13. 5-29, an 5-30. ThE firebou ha Yisited

thiti t¡laoe the moining of Mi 29, and there was no imed1it to

the ventilation there thEl.

Tb, miners frOl 39 breast were returning by the way of 41

cbut. after eiit1ng their lunh on the glMlgwayat the time of the ex-

plotiiOl, and neither were inured, but it is rumored that they ex-

chang inormtion with the ai1iers of lio. 38 Dreast, both of whom

wete kil1iid, just before the lunch hour to tÌ\e effect that there was

gas in both places.

The LOation of the Seetioni

:Beasts am chutas, nutered 38 to 41 inclusive, are off

of the east gaay off the iio. 12 elope off the shaft levei in the

lio. 4. (Uttle :Jek) seam on the North Dip. Coal averages abmit four

tee thiCk, has ä pitch varing frOl 20 to 2B degrees, and all of

these lfork1 placet! are Considered gassy.

Gertll. liiforiti on:

The onl)' electriciti enterlii or used in this section is

that which 18 preY1(led by the i;cbiffler system 10 hole ee.Jßcity, and

th IEll'cules Midget 5 hole eiipi;it;y blasting unite. Atlas l~O. ,

elecric ble.ting capl with six foot copper legs are used, WId these

leg are shed. In coal tho p..i:issible explosive Red !lOLF in it

bl S inh cartridges is used, and in rock a.t the face oíUïe gangway
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60 per cent gelirUn d,yl7!liite in it b;r 8 inch cartridges is used.

Inividual miners use the permssible Wheat electric miiie lamp

while the pair of miners in ea.h breast have one permissible Kohler

name safety lamp magnetically looked. SUpervisory officials all

carry th. same k;nd of name eafet7 l_p.

Occasionally a miner who is uner IJspicion or a iiiner

&elected at randøm ii thoroughl7 searched for li",tchelJ an ømok1n

material, an it is reported that on the momill of May 29, 1931,

a stach disc10ied matches in the poSleøiion of a mim r ii he was

disciplined 07 bilng discharge.

Jle safety lamp lio. 8 fOuM On the st ai i 0 f the msa.y

of 1'0. 38 brest, l5 feet from the faoe, indicated by visual inspec.

tion that it was in first-class condit ion.

Safety liip io. 74 which was foun ne~ the faoe of 110. 40

breast sboed by d"ua inspection tha.t it was in first-class condi-

tion. The _gaont are williJ to have these two lams sent to

Pittsbirgh for 111p box test, b1t this apparently is entirely super-

fluous.

Qle mine~ lIrkiJ in 40 breast _s drill1ll a hole in tbi

east rib, the Ilollar of this hole being about 8 feet fr() the face.

ThiB hole was in abeut 8 inches. '!is position of the ma _s almst

dlrsctl1 oppodte the second headill throu pillar 3*. He was

killed by bein thr'1I violeit l¡ aga1n the rib. lie was not bured.

The othr miner in the breast was somewat lower in the breast and

was n&ar the sheet-iron slide. At the time of the explosion he threw

hiself on this slide, ii slid abOut a hudred a.nd forty feet doln
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it to the gaay. lie _s not seriiisl;y injured.

Ole miner from No. 38 breast ,.iis foun 011 the left (east ¡

rib of 'lo. 39 breist with most of his clcthin blmn off, and severe

wouns fræi violene. lls elothill boN el'del1ce 0 f burns. He was

evidently killed instantly. It seems prob&ble thät this miner was

per"PS ste.d11l in the top headng in plllal' sti. an received the

ful force of the explosion froll )10. S6 b.reaet.

The other miner from 58 bret ..as foun alOIl the right

Iwest) rib of No. 39 brtlst just outby the corner of this rib with

the top headll. Rie clothing bore evidence of Girnii bUt he did not

iiin evidence of muh Yiolence.

The miners in 41 breast were uninured and it is reportad

that neither they nor the miner wll sU1vived frOi 110. 40 breast saw

any flame.

Tw shot-firin units were foun along the left (east)

rib of No. 39 breast, one of thEl-the scheffler systemwas badly

inented on the outside as th01 it bad beEl projected v iolèl1tly,

possilit fr~ the top pillar heading in Sa¡ pillar.

After the explosion there ,.as 4iscovered in this headill

t'l 26 poun caiies of Red HC i.J'. perihl1ble explo8ive, s.d neither

the cartr14ges nor the boxes sliwe4 evidence of extrem violence.

There was likewise some electric blastill capll 1;r loose between

the bOlUtS after the explosion. There va. no evidence of a carton

near b1' () the low side of th1B headng sti-MØ of heir were foun

as thci. a ma had been violently slddded along this lower side

or the headIng.
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The force of the øxplosion entered the gannay throug

:iø. 58 c:ute .ith great violence and fatally injured two men who

were loadin a car at that chute, a driver and a loader.

cæ the gaiiay about fifteen fest outby No. sa chute four

men Wre eatil' lunh. They were not seriously injured. They were

the three (!ay miners iid a loader.

It is not yet eitablhhed as to .ho owed the Schaffler

$;ytfi battery bit if it were owned an used by the miners in 3a

breast, it coud not haTe been projected .here it was foun uness

it waB lIiipeDded, or held, somewhere in the top heading through zal

pillar. on the other hand I ai asmred that if the minrs had

fired a shot at the fiie of No. :'8 breast that their safety lmnp

1Iuld not have been found so near the face of that breast.

At the f&ce of No. 38 brea.st near the center 0 f the breast

was a 115 inch sockøt (bootlegl of a hole which had obviously been

drilled in suc: a way thtt it had no chance to break the coal properly,

iid was obviously liable to blClw out.

Fatalities :

There were five fatalities. the two miners frOO No. sa

brea.st wh .ere fow in Wo. 119 breast, one miner in No. 40 breast,

an a dl'iver an a loader on the ~.
Ile seae li 1'1( i

The driver was Idlled instantly on the gagway; the loader

was very severely injured an died in about twelve hours llt the hospital.

His ",as the only hospital case. Three bodies in the breasts were
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recovered by 6 o'clock Frday 
evenin. "!y 29, in advance of fuly ra-

stored ventilation by four men lIeariii McCaa Self-Conta.ined Mia-Reseue

Ileethiii Apparatus.

FOrEan Mier Jesse Ranson assisted in the inveetigat ion which

__ lIe on June 4, 1951.

Air :¡les Taken:

The foiiowing mine air sæiples were takeni No. 7l!l at tha

faèe of Jlo. 41 brea.st; No. 575 at the face of No. 4C breast; llo. 'l7

at the face of Woo 40 breat (it is possible that this sample is a. Ndud"

òecaue thl bottle did not sils when the tip was broke)i WOo !l'13 a.t tli

face 0 t ll bl1iid head1i off 10. :59 breast ¡this was the only pla.ce ",here

the llafet7 lai showe iiy evidence of pii. The nMle of the lam went

ouh 10. 574 at the face of No. 39 breast; and No. 576 at the face of

yo. 38 breast.

llbers 0 f the ¡p1l1)ect ion !'rty Wae Jue 4, 1931:

A trip into the e:iloslon a.rea was _de by the following repre-

senat1l'és of the SUsqueli Collieries Compay: I£. R. C. pen, mine

forel, Richards Colliei'; Mr. Gerge E. Cleaver, general inside fore-

JI, Richards an other oollieries; Mr. C. ll. Ilebm, supervisor of safety

and ooiei'liu.Uon, wllkes-.lr1e, pa.; and lt. C. E. Billman ins ide fore-

ma at the CBeron Colliery bUt 1leiporarlly aiisigned to the Richards

Colliery, and the following r$presentative5 of the U. S. BUreau of Mines,

ii. June Henson. forll~ miner, ~d Mr. S. P. Howell, explosives a:gineer.

RespectfUlly snbmitted,

~,
EXlosives Enineer.
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s. P. Rooll,
EXploeiveø Xnneer
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FUiAL ìlâP0E1' iJ ;:OB!OLL OF MAY 29, 1931,
R!CHAn:r;r COLLIERY, :"U1ô0lJEfAlNA COLLL-: .;i; COM?A1lY,

IWll'líii¡¡i,.m COUNy, pmrYLVAHIA

By S. P. Howell

Ii'luDüCT! Ol

'1hh ..il' a n.i; exploiilon in :ia breMt, east north dip gr&_

way, No. " vein, No. 12 slope, ebat worldngE, n1chlUe COllhry,

Flultin Div1eion, FucuGhIl Colliereli CompMY, near lit. Cermel,

Northuerlan County, l'., whioh oocurred iibO'it lí ,PC p.il. on ii.y

29, 1951.

There wrtl fourteen m$ in the section tit the time of the

exploø1oi fOl of whòl were killed outright, one BuccUlbed about

t..l.,. l-1'8 atter the lIxpl09ion fro tba etfeots of ViOif\IlCe, !'-l

nÙ! weN uninjur.

IUm.. 0 f the uninjured l! w~re im"rhlOned, or thiir 1 heii

pll\oed iii i;erio,,ii jMll,u'dy by the explOSion.

'1b.e t",t"lly lr.ju.d fUe listed í.n "ll!'cudh:ll.

The acciden wa.ii ea.ed li~' e.cc\luJiit1on of ti lij' (; f ga

proòebly ciwlleC by I! fall or el1miiii oft of j¡ mass 0 f coal wluoh in

tur pir1blli Ul0l!ed Nl all' hole 01ltlT,¡ 38 Drûa.t. ThE¡ ignition of

thie gaii W!t! prolmb17 1l!.im:ita.e(l with a blomon lor winy) sh..t

of li pEl'llll-lil$ branded explodve i.oo in a non-Jlrmssilile l\1l.

Th$ igntion _1 havlr reiiw.ted fro t1\" flOlQ of the exnlollv!l or îrO!

the uc or _park fJ' the eurrt fJ' a Scharner sYlt.", 1 0. 00 la

eapaolt¡, shot-t1ri~ unit. It is rVlotdy ¡;l!dlili tlmt the ignition

~ 1ive been cauned b~- Ù1C-l.desoent smoldii lttGri!Ü, tli-igh no direct



IIvid_ce was adduced to imosh.fltiat" thie.

The effect of the explosion was looalized in 38. 39. an

40 bl"easts iid on the g'dlik'Wa;¡ ,d; "iid ne,.!' 38 (.ril ;~9 cbtteø.

This eiiplollon 'I". lnlte"tig..ted by the 1ITltor and 1£T. Jasi""

Benisn, fo:t_ miner, U. f. S;eau of liin..s, in oom;m \!1th offi-

cials of the 13USQuehii Collieries CcmpM¡ i;m Jue 4, l~ßl, e.d 1l\:iiJ

eeQuentl¡ by the writer.

LOA'lOll

The Richrde Colliery 16 neßr Mt. carmel. Mi. (~rmol Town~

liMp. liorthuberlan county, in the \\e~t :lO¡ dbtriet of the

Wéstern lnddle AnthrMiite Cod Field of ~1l'anll, &l is øenoo

b7 ri,lroad connction with tha ?eylniila BtilX'.

'1he 1'iclm:ds COlli"i' 1i onørted by ih;; ~¡¡"Ueh"Ana 001-

ll¡¡ries Company, P. c. Eüx 427, 'I~ilkeii!lre, "g.

The principal officers 0 f the tui;cuen,i:e, Golli mea compan

with who the writer iie contVJl't aN: l!. C. A. Gibl101113, €Moral

_ger, Wllk$iillrTe, ¡'!.l and Mr. wilHøm ',,'ätlda ;;illiOOii, dist:ict

øiperin1en ent, shmrk1n :nivillon, f'hsokin, -p..

P!(JCTION AND ~L()z;

In 1930 the entire collier¡ produ.ced äoont 60.000 ahort tons

of coal. worked 286 days, Md miplo;y 1096 men. The average dnily "ri..

duction in llii, un, wes 2172 shrt tons.

Thil section of the colUery - e..iit f!'fn"y. ,10. 4, vein, !'o.

11' slope, shft y¡orki!"~ - produces en averl4"G of about 70 tor"" ;Jr

ehitt ¡"',OOO pouris ¡ of which aoout 115 per cent Is Iloal.

In this a;;ction thero aI''' about 1' ¡¡¡¡loJ",oii inclMing Ilpa!'
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1I1l:i¡ otf1c1alli.

THE im

'i pl'oåctiai of the E1cmrds COllh:iy COllB f~or thliEi

116'te ui'\:tt - thè liiehards slop, the rdclwrde Bhaft, ai the

lIate!: 1\We) tuel.

Th iiectlon in whiCh the eilollon occured is reehs 11,

a \ltØòt IlJuft, a Ilrt ~ 01' tUllll. ii roo. I'lltoot dope,

t1 tho ~ ~ in _ 1'00 fee.

Thiii east ~ is 1n the Woo 4 (tittle 3.1 nin. oorth

dip.

Th iioeion fr breast 38 to 41 18 considère "~ ø;sy.
iu ll por-drive øq~t h uied for ..i.1fl' hete.

THE COAL :a

'.li coal in the Do. 4 ve1ii il Mtluacite. äVf.1'~li fou

fee thiel. ni dipl northorly. 1n the eootiOi ir.vol"led, from 20 to

120. Q: in t1' thii botom tliN 11 a ban air"~1n¡¡ liÌlut tlnee

tnhell thlQk. !Jhe rof 18 a black sllstoi: 'loh l'e"u1rs$ U.iiberlg.

rt is øwetll t.." thiok. Th floor is a Îtrd. black iiiiøtooe. MY-

1i ii Rlooh nraoè.
DlRO OJ' MII1G

'1 bree end pllii iihO of iii: 1i IUll ai the

Chute. au l'ri1y placed on aotoo oenh1'11 but beoaullQ of local

lnii8Uiidtieli in the '1m in the section affected by the ~loiion.

th111 pbe_t of th ehu¡¡e iu othGi' d1men1ons did not cefOØì

cloeely. '! ~ are lilYe fee wide, th!l monky h-d1ngt ar

other head1n iix feot 1114$1 the breasts i..,ty-fllur feet wide, ii4
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the br"!l~t pHIal' twenty-el;i feet thick. Aboit 40 nor Ca' i "f the

co¡¡ 12 extraetll in ",lIv_ce work, of which all is Tucovel'ed.

'rho CQal 18 l!ii at tho fnee by blasting rod luiml. pick

virl:. P1Uarl an not now being extJitii in thh BUCtIon. 110 ll$-

~io¡¡ loaen or cønYoyorii !LTe used, but ÌleflXM; of tlW 1'1 tt-h iind

the u.n of sheet iron slidG!!, the /,oal elide. or is 8!l81ly riu.~hed to

the gagwq.

'!ere are 811it_Ue Uliberg l"ÛlIll ",bleh ben evid¡mce of

enorc_t. Thre lUlI thee line. 0 f prøll in th.. br,¡ut, Uj'ed ¡¡

teet apart, M4 the 'Pris 1i each Unø Of prop. ar" siiiaed I) feet.

Cap t.iecfl OM to two lniliiill thick, two feet long, !!re genemliY used

on the 1'rope In the breAns. iiiil¡'7 haait tl other h$mUl'"' c..u

gel';¡llY pol!ed 011 the high tide, the polite be1l, ~ll0e¡ aoout llU

feet aplit.

YEHILATIOH AN GASES

'l section of the m1 in whioh the explodon oocurred 1a

r!\too as 5"~!l11 b lr to ¡uoàice comi1duablè gai "t' o.'t:l;) Waf

takn to l!e 'tlit the dr wae coniøte4 to the taiie of !ill tirliäetii.

'!e veiUbtioii was eor:4l1cte4 in the lIet i!oown in APPEìl-

dU A of the map of: this section d the min, aiid -II in thii east gag.

WAf to the faeo of the ~ throQë 43 cbue. biik the moi:$; h(,'!-

1i to the fiice of bteø.iite :!o. 41, 40. 59, 6l 36, biilt to thG O¡1Øl

lla4ine to 1i:rut 36, thGl thr01 ths toii he¡¡ing Md the ioìl)¡ey helMì-

ing from b:r..st 36 to bi-Elst 35, to the fl!ee of b:riit 35 throligh th!l

top headll"1 to the top of bteaiih $4 am 33, then thrOlsi l\ air holo
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lJo the eist north dip ga-;i;1' in the 110. 4 V!lin, Idtt 1 Elvel, ",t

which pOint it split !l retuned to the surfae throug .nrO\

inactive en other worlngs.

~1lci¡,l attention is dirElt~ to the vent where thb air

hole miil.s the east 41p ¡;gwey, shaft ievel, fii it il here that

\he 10088 ooal fro '" pilli.r above this point, broM off tm elid in-

to thb ail' hole, eid blocked, a.t lea.' paiii1l1, the retur air ..t

this poin, thll'bll1bøtMt 1aly rodu.C1ng the v9lilatlo1' of the

l'fteeted area, iod permi1tlll the allClaUon of a bo;y of i;xplosivw

gas. sine this point wu visited ealy on lir ~9. by the fire !lOlill

tl was reported olea~. 1t ma " llt1clu.4e tht this fall iwa slide

of ooal ooom $Ome1;me before noo of ~ 29, though this 19 not

eertitn.

Thh a~ WM ventUs.ted D;y fi a.t'oot Connelhv1l1e force

fll, ..hUe the "$8t split (I t the exlñ fl: thit et'.s €!g¡y waii

""aipped dth i; Jd'f'r$ß e:rlm:uit fen. The coilliivillø rsi iii

ellltricallr driven. 'lh,ii:e was iiliill tQ be Il ..,"serve llt1ve power

for thh i'M.. It 11 located Otdde iidl the '101_ of tlW "ill in th$

man inták ~ted 80.00 cubio fEW' ):ll iiid._te. The .,ir eitel'ng

the ...!It gea.lIlO. l2 elope'liie tr on.. of ten _in I!pl1te. 'lh..

&11' :returning tQ the eMt gra of the s1ift le1al fræi the aft$Oted

iiOi\ !I/l$1ril 3,350 cubic feet per lI1øte on t; 19, 19:1. TM fi.

it lnclolid in a steel heulii with the lItor in Co I"ú!ii by brick 1:11i11d~

lng. '!e ri. iii '¡Gul-w li th exloden dOQrii an the iir !i"S be re

vaned by door t\dJuiitment. The fflll are i: continUQUSl1 Md not

,.lowi:i down. The Wllt€l: gauge on the Connellsville fan h plu. 1.2
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inch~s. End on th0 Jeffries f2n minus 1.6 inhsn,

T"n.ê fire ooasGß anployed mnke 9~wif1; il'æpectionu .~nd forg..

noon lnepootions. ïuurteên me gr~ employed in this section. êtcf.pir*~

&N ooùe of ",000 l'einí'orc'i with i;lsf1ts llQ wood J1tchil1Z, tt",t il,

cdked. ;:topping;i Ú1 cht",ii Md monkey lieBingt are providbÙ with slide

dco:r~. There are no ovsrcastii. Old worlir-es i.re varrHlated, All of

the shatt esction is c3nøiderøò. as gassy.

:: May 1 B, 19:3l. gai; in,s discQvere in 38 llrea$i e,,d ""'Ii :1,,

lla4 by repairing" fß\Ùty stoi'ping, bsing the stoWing in the pill".:!

Mg' $eeooo heang "bove the molty headin, a.1I shown in ~:¡lFllidix ,,,

It 18 (z1)l1itl..roo that gall _y oe suddenly l1bented iind a v:!gurvu.s

"ttèm h m~.ie to keep the iid.ne free frO! st-i,dtng gu. A Ü1Uet bló.oo-

er Wti knwn to e:ist at th.. file\? of 4u bNlaat.

l"ire bosus' report of inspecticm .,.nd taiiting i" l'ø!lortled in

the fire ooseeii' r$fiO;r book.

For gsa iÌetacticn the n;".,h",i b10 "'5gr¡etiúßlly-1GicklW ;(ohliJl'

flf.ms !Sa-!ety lamp io ufte(l¡; the1"ù -ueing oi:w for ssch. wur.king tllü,c~ m

which t\tc certified miner~ are llllplo;yed. fire boss. section f'Ox'emn

R.m mine f'O!'t$M.e lÜIiØ:rsj v~id others, u.se the pemltutible \~itW;t ûlootric

cap l!l¡;. Mixed lights: "'r.. not used in this sêotion.

The ouly sØ1rca of electricity in this !leoti cl \\ld l. ft'

the biithry Qf the electric cap lllp iind frOD the geentGr 'Or ll(.g&to

tyl" of ehGt-firir.. uiits whiel Bra deßcriliiM el_hlt.
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't",1:l! 1 .. ':Ciibui..tion of ami¡r!loo of lItu ail a$Ili';HJ in p,!lOß6 oft East, ¡forth i)lp,~; !f0.

4. 1(lill';No. 12 Slo'l; "'hGtt World.ils; Hì.cbaril$ OoU~17. Sl:km Division. SWlf,ueMt
Oi41er:t'ls o~. ~:J1l Oo. ~:iftii

ii&t.~ i
Lab. i J' :.\8:
Nt.i llJlU

Loa1l1o a~~-L.'fi

lig 4. a.1l lJoe 01' 4J biøt.
154fB8& 4. a.1L
5U28l1 4. 0$" Face or lØ brelul1;.

i 54 4 R.m. Faoe øt U-tt. blmd
"' iieadmc tmii ea 1'111

l otß 1iøt, U r..tli ru of brst.
54 " a.1l r_ ei: 39. ~'t.
M4 !leD !"ce 01' 3! ~east.4¡

'Ii.- !lill!l1ieli " M4 t. fÙ''t

: i
1 P1teh.1
: d.I!S i

1.79"
01 .~? : OH.t~ : :

i
l's 1

:
COli :

1'"~

20 0.15 ii.'15 0.00 0.40 '18.'1 -i sa~ lea Iid iit!JOfte :l_b1 pa.
.15 00.71

.28 .lJ 00. 'l

5 .25 l500

.L) .85 78.9

.00 .55 785& dO.

.00 21.00 62.15 ii aaf1~ ll in:1ated1Dbl po.. 'l..t:lhs
sa .2' 11M.2 .00 3.59 "8.22 ii ate1l lall a14 iittDU.iiil- imi-lI ps.
2S .15 20.58 .00 .89 7838 do.

llei B~8 tl ti the order tabu'te be__ 'i 8.m. lId m111de,



Sine ventilation ii not entirely been N$torad to 1'.0_1

Iv .Jii 4, tvr men were finishing the ir.dld.lng of an ci'tldr,g ii~

or the ,¡(¡(xh,/1 l¡rattice, no air velocity r¡¡ndinga were taken. $ii't,p1éi

weni tli i.tthe fnce of breasts 41, 40, 51l, 38, i¡ at the fi;ca of

the blin hei-1n just below brest 39, llS indicated in APpendix A.

tabubted in Taola roO. 1, t\d sl¥wn by individiiai report sheets in

Appendix a.

It 1111 be noted tlit the sMlple take at the face of the

ll-foot deep blind head1iig frOl the eat rib of 39 b:l€!.st, 16 feet be-

low the fe.ii 0 f that breast, shoved l'i.e per cent of methlU$, 16.8 pel

~t of oxygG, no CarbOIl!onoXide iu 0.26 p$r cent of carbii dio:dde,

Th safety lamp wall eitil'hh.d whên ølol11y raiied at the i'!",ce of

thiP blind headng. It should be ea14 that the fiice of the heading

was pointed l!oiiwlit towär the rise; ~1l had !lt ::ee iiçuara Uf, ~4'd

it. crose-"ctiona area at the fiice wiiii therefore Very imh 1"lldu.ced.

'Me Illi'tl; täken 1'1; the faile in the li9 breast (54425) ",heed

3.69 per cent of methae, 19.92 ~1' llnt of oxygen, wi 0.?7 par cent

of eiirboi 41o:ltde. The br"tttcè ",t tà1s fMe .a. S~ U' teat "".i~t

of the po1nt of tflUi the lltopl.; the sllple _e taken !it the tcn

ai foremst point of the face; and the brattice was dx feet froii

the fi;e. 1lcalie of thh, thhi iillle wa not in e; iioving -i:r (''1l.-

rent. 1!i-80ver, tli teiitiJ and 1l/l1"lUi at the faoe of the bUne

!iiulne certiorJ.y llved IiII gas out inti 39 breiu,t !1ft.er the test ".t

the face of :;9 brl!ßiit with the safety 11l IUd before the ga 8!\lple

\vlcs taken.
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Tho othor silpl\l$ varhd frOl 0.40 to 0.89 pareenta¡t" of

metha: in the SI;Jpleli incl'~"dí' pr\lgreseively fr~"i that t"lcen ..t

the face of 41 llreMlt to that tek at the fMt! of 38 brE",,,t, tllát

iii, in the direction 0 f the ventilation. Theile nercentages lr~ feat"

tlwt urileee the ventilation il at all tW$!3 kept up to " high ,,1;i;1iL.a:r,

dL'.i;"$ronii ,erceit~ii of iothioe will BUrel~' accuimlate, iid tbit a

high degree of ill,,,*tion end lllltlfVhlon must be ma1ntllin$d in order

to meet thin hazard in this dimerouiii; gauy seotten.

1LUl,AU;¡

The track gre is 4(1 inchee, the rails 40 pittd~ por J f,rj,

An11i:'l haulage is u.sed on the tJ..iiti. rope haulage on the ;: 0- foot

slop0. The elope iii 200 grde.

The cars are of' the ffteel àlld viQd ~id;";ß1itG ty-pe ~\nd y"¡t'agri

&.i" ,¡¡¡$d. Ch the slope there if' ä ~k ewitch. he"din, d!l:l",ile p.:ie

not UBed. 'lherii il no trolley wkG on the "'~''''\l''

'llie me walk ftO the foot of the ~heSt to bhm r \MHking

pl.ac:.ii.

'lliere are.no saJet¡ hooks ontli~ Oar~.

lill" is on inta. iih.

11 (iR1 Dla

J\r gimersl illwnatlon miooI' .am ., ffieiah ''¡S'' pel'h$ilJle

the:it electric cap l!lpii. t'¡1'1ssibh rognet1c:\llS 10.:11"0 'i):ihliil' n_;i

iifet¡ liups 9.1'e uie4 for t &ßtiri by m1øi'f ,,JA (, t'icith. l£ch,,"ir

of certified llnen miV$ one eiill l_p. Mbèd lights are not u~ed.

ieither flood li&ts t¥r incandeiieent lights i-:re 11",1 in thh "ecHoli.
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MAG HllF.RY tnmlRGllOUllJi

The ony pollíH'-drlv-i machinery in the section is the r,u-

permhdblii electric phlli-ar PUl loc..ted at the foot of No. U done.

It works "ßälnet .. head of at le..et US feet an is ß'~ed.

Ji"LOSHEZ. llU,B1'NC ACCEfSORIi£. PJfD BL"PTn;f'~¡-U,C','!CE

In blasting coal the pe:reslble branded explosive Red Be.

L.F. 11 used. For bllUtin rook Atlas 60 per cent Iltr~h gelatin

dYMlih an duPOnt Galax !\ 160 per eem etrenthl, Rre iuaå. 1:'01'

iitarting littørieii Atlas 40 P9l' eem IitreJith .iitr" dynitc í 1W0iiia

d,iite L ii u8è.

All 8hots are tired eUctrieiùly, an wheN single ehoh

are Iòl!ed. !l1! in coal, the AUu :10. 6 electric detonatore h&"riie dx

foot copper legs. iihu.too, arll used.

The dr1..o1' delh..rs the iixplodv\l8 to the min"l.'e chut., ..r.d

hpe on battery for the miner to tl!e the eiiloidvl\ ll;p. PM llir,er pro-

ea~G his exploeive in orib~~oßl twenty-five pod easø£ ~nd the breast

mineNl etore their eiqllosivllS in !l "au' by headÚlg. "fiually on i;he low

111de of the floor but in gan-.ys the ei:losiTas fU'~ iroreA in gl1&.)'

boxes.

lUeet1'11 blaet ing O"P$ äJe procre by the llner frQl th..

Ilpyly ro fl aN! taken tungroud in original cartons, there being

fiftT u.ita in eäC c&rton. Exlosives and electric 111&5t l. caps ~~re

not haled or stored in the s.. vehicle or container.

The llh= clui.rge of the peN1s81ble bria:ied exnloeiva Hed

00. L.F. peniitte4 is 4, ii by 6 inch emr1dgse ",iUoo is iiligXtly

more than two poø. The ""..rae charge 1e three cartridges which i E

- 10 -



øl1ghtly more than it pou.s i one IL by a inh e~rtdiie or the liar-

iassible briied explosive Red HC, 1.11. weights 240 grams J.

The holes are about six feet deep. An IIVlil'-i-e of ell!t holee

to Q breast which is ~4 feet wide, in the No.4 vein h used. í'i;ø

cbirges are no allOled iid iie observed exlosives are in god cond,tion

as store Und81'.grow for use.

il of anthracite are u9d for e1emill, Il are tii with

a woden ttlpin bar.

Certified ra:r load the carridg&f which !!re not l!lit Qr

b:ike durin ohrßi, nnd tam an fire ai t1u du.:l the ¡¡hUt.

AI íltfo1' 18 lle to get the iiiner to charge hil e:il3dvQ witblt

breain the wrapper, that 1i, no attem to get ß hig¡ chargin dendty.

'!e uW! routine 11 for the 111ner to test for ß"1' bet':r re-

trGt!ii to fire hi8 llot, to remove the shwt on the legs of the electric

bh.e1ing cßpl immdiately befon connecting to the shot-firing line, ßff

tø tire one iiho lit e. tim. M effort is mooe to get the mine!. 1;0 eo

direc the hole tbit the charge of exploiiiv€ will hay" &0 chace to 1i:roo

the cod without blowing out or producing a wind shot. "'his h $1.-

t1CllM'll necen.i.'1 in the br.tùr.gin shot, where there is but one fre

tl1ci;.

'1 llert in 58 breast used ß 10-hole sohffi.ir bb!lt1ng uit

while the mine" in 39 breast nee a 5-hole oß1le1ty l!iircleii ¡,i~.

'JM firi:i line 1l two separate Untie of Ilo. 10 gauge an

Jl.ciator wire.
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l'h¡¡ rui,," of the mine ¥'eg,¡1'll' iiid'lfis ,a'ô to wait ;lift""ii

mi:nutClll, then invevtlgntion by the mri:t, Mli to 1'QVe by drilling

" hole Bighteen inche~ "vi,,'y. It h stated thi;t ver. ffJ misfiT''' ooc",r,

Dfl"Pimant shotz &.'" not fired iiim-v.HMOO1.,sly M.t FometimGz

two indepenent shots in the lliwll face weh tui two reUev¡¡re or t1&'\

rib holes aI'" fired iiiimi.ltaellotii!ly. It WlE stated th."t occasioniily

slightly windy shoh occurred.

A $ocket ffch !U the l6-ineh øocket ObBGrved in the bee oj'

36 b 1'"\8t is not Wluet"l'

N: official who ht.. been "t thiii mine three ionths stated

tñet M ~.cciò.ants fi'at bliitil' lwd occirred in 19:51 to thE (jpj,o cf

the 'occident her; ra-orted.

EftCJK4.GB Ai;rD TfU\.N'f:?-0:HTJ'!.rroi OF lt~CoL:'Trk'~

1.~&11~a1ll$S at the fdchards rM.ft -~.re (,ll H cleü.roo H:t00\(1 Tne

mEt~:f.\tines etø.d 150 toot tip."irto The exlosivês mizE;.~~_zirLa ls; 450 feat

frar; too hoist "t-oU!;U ar.t r"t lefist 700 re~-t from ;3 pu.plI~ :r,:w!~ ,.. the

En_tJ:~lie hit-tnwø.¡t - øm iF aCZ'i'ìened. from ths highns f;ø' ?u.bet!c;ntia.l

treefl. 'Nie detoriitor atQr.,gli magi,:;¡: h 150 feet f:rom tM ",:iq;iloiiivce

æe;".dna. "'has!! !1l\gfdiineii are not b"-ricaiid.

The probabie mal! CUMt11iy of explQel.ve !!tored in thif rnø,¡;",.

zine at one time iii '1,000 pounllll, ,u; the 1lst vulerable ne,ü' by plMil

is the hobi ho\Us. If thii. _gaú:i el1lù ..irlode while llén tire be-

ir.i trfinsported on the cügé, it is spt to be V6t'Y dis&strousç The

Arr~ric~ Tabla of Diiit(tICeS p~ows t~t in1~bited dwellinge should be

B.t lS\"iit 1610 feet fl.OO 8. mgi.Zc1.:re c(Hit"inin &1' much Rß 7000 potíii

of expl(J~lveG ;:rhi11 indieetBs very deflnH;uly thnt the -l~i8t ho\ts-a

.. U~ ..



iepaci~lly should be protected from the eff~ete of an exploeion of

thh Ilgaz1118, no intter ho r!lte sueh an oCClrence may be con-

Ild"Nd. It iihould be barricaded an the mit1ty of e:i lOi!iVlIl

stored in it kept to not more thi 600 J)s, thll11 cod'o:rll1 to the

~ri~n Table of Distanes for inhbited bqildi~~.

These two storage lll!nu, holteJ, ar 11&11 doe ll!ed, well

conetricted. and lIntàined iii first.clelU corilUtioi.. They ere dry,

....11 v&nt11e.ted, I1ned with wood, no ,,¡¡polld metal on the iiiide (ii

malOr infraot ion in this regard w111 be noted 1at..:I I, ~ lle.r evidence

of very go hoseking. lløth1i other than lI~lodveli are stored

1n the explosives megaa1ne. end nothin othe~ tb3 electrio illasting

e!l'Pe in thlt magriiine. There is " teiliih sMå filled llime litween

the mn tched ¡;'heeUl' lUlbel'. iid iii lInts1r.e withot lel'.uga 0 f !'and.

Exlosives and electrio blasting cape ar~ br~t to the

iidnee by the man\Û"ctrur ,,1' hi!! Jöt in eepø.nte nioto1;vprll11ed

vehicles, the explosivas "r~ takn frOM the ~zina - aboat 3P cßßes

dAlly _ io.,ded on .peoial exploiivas care On á ne"ll liy side tnck used

s~elusively tor this pqrpse.

FrOl li1'e the explosive ii h.lte h1 8. trolley locomtive to

th(¡ IlMft, thence on to "he e~e of tne llft to the shaft lioi;tOlI

hiied by muleii to elope No. l21 b7 l'p$ htuiÙll to the bottQ/ of this

øloi:Ál, WhlUil e:iqilosiveii are trenferr* to ordimr¡ oøeil oarl in \1hich

they ..re hauled by _le 1'10l' the ~a.l, tak out of the cars ar.s

placed iii the chute by the drivel', then len for tli miner who COIS for

the explo$Ive.
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Obviously it ~~ld be better if the special axploeivee car

itself ",,,re taken into the gi"'y. for 1;he covere ce.l' lUe neeed

here as ",ell !HI e18ewhGre to protect the explosi."..

on the front of the door of the electric blasting cap meeaidne

or detoitor llag.idne "'as the eigi "E;plo$iveø - ;ip Off" while on the

door of the eirplosivee rigazine Ye8 nr1nted ~!l""r - iigh E;loailles."

At the vGry top of the gabll in front of the Cirploii vas mai:ine wi is

sip "Exlosives - Keep Off~. The firet two of these eigne I!re not

1\1l well pb.oed t.' they might be for they orhr en älluril' tll:tg$t uiå

neb d¡nUI shoud thuii preit'i1rl'bly be pl..ced !it the entr,;i,ce to thê "rll

a. 110 poiiUonecl that a li11et nneøing throu ther 11111 not hit eit~

iigad.ne. The e1¡¡ IIt the very toii of the srploeiveø roagiiine bèCauìHl

of 11:11 great helsùt h not considered i. l!oie.

A few of the boxe.. in the erplodves li"giZ1nØ wer-", ¡;lMed

iibovEl the vantlla1ill ven in the floor. Soie of the boxei¡ weN ple.tied

ag1no the ìldee of the _gi~1ne. :3eih:r ventilation wol1d bø given

thue boxes if they ..ne kept, H~. I; inches from the 1nfid" of thè

llgiul,inø. This ca e"ell: be aßOOl\Unhed with certid..ty if :!!lhe in-

iide walls of vi¡nic"l "trips be iila.çed four to six 1nohElll horn tlW

\Vll.

The detOMto~ 1l4ßldne becwS9 it was Mt very high l!

piled with boxeii 01' ehctric blast 1ng capa a.lmst to thê rof. In

one pla.e " long Mil had extended throl1¡; the rof into the m~~1n,

pIl!enting n hazard for if t' box shiu.1d be fi;reed .igdr,st the end of

thh nal it lli¡;t pentrih the box thro ti caron and into the

capsule 0 f M elootr1c bi.."t1ng cap. If .this _s 00, it l;oold be
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likdy to CaiS'i ,,11 of' the electric blastin ""pa to eiq:ùode. Thh

protruing nill ehoild ìie relove4 or clipped. prefQr.,bly rlMvoo.

.ifo:Fa let'.ving this lIubJ.. the wdter dedi"~ to emh¡

she tho very favorable impresìiion that these maiiMs -.e apon hiil

with reøpee to their design, oonst~c~ion, an w~intenß.ce.

FIB,E;¡AID1! Mn.?21'Ctr-i. A:§ S.AJi':ãY CHtiA~I"'~A';.';I,Jš

The !'~ue! Collieries COpsi _inta1ns iit the Mar b)"

Scott Colliery. Ii milee eWRl, e rescue station ecaipped with 5 Mc~~

2-bour $elf-Olnta1iid mir.e-r.."cu bN&thina apparatus, a ..espirator,

and "Manory eauipit. Th Scott Coll1ei "'''il not V hUed by the

wrltére

The comy recently placed li supervisor in cMrge of th61r

aoc1dent-preYention imd compooii"i ion dellri-t. "Id thi e it! Vl17 taw r-

ably iitoo by the writer.

coirriois :LEDIATEI.l-! ?'EIOR TO THE AOCtDEN

'lhe eection was working N;¡arly aid "" 1aw.l, 8¥d iiiiic..

!i",)' 29 .... the biit wrlll 6£,y 0 f tlw iwnth, it 11 iit ur.lik",iy thiit

the m1neri were bending ine't'¡ e1'oTt to get otit "G _ch cOal on thh

day'" ponS-ble. 'l wrihr ..all reliably inormed tlit the two Ilne.

in lireaet 3& an the two lIinèl' in bl"t 39 h..d lIxeli in~1'atio

llthiCl tbit Iltnin to the efreç. thit there _e ß! in _h pllUll.

Info=ation if to the effect thit the fire boa.. SIl
spheffte.l, had ma4!i tli preahUt ins;iøotiòn of the 11orld.n¡¡ pl&ttlii in

thhi II ect ion. !I4Él the fo I'on iniipll ion. fond in addi tion hid lHlm,

thê:t iirn. wlire thll flÙl -l later dhllOVSre, iu ha fO\ ltMt
lilceked.

The fourtee men in thR i!iie4ate IIRCUOlt wlie thR q,loijion
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QCClli "" iUstril:ntoo a¡, fOllQWl when \h'l explosion Qceurrei

fou me _ the three ¡;.¡ idnarii wid tme loadll!' - "'"rii on the

g~l, not Ilore than tWlInt;v feøt ouhy 38 ch,h. "eiHng their lÚd-

lIay hUlen, or othørwhe eiiag. Th 4r1'nr - Kish - Md " loader

_ j!le~ki _ l!ii;i loadng co!!l rl' the chute into the 130.11 on the n;lj

way at 56 chute. It is noiisll:le \11&\ Kish w~s aòJUlit1n " ohUte

board. 'le two. 41 bre",ii, iilnerB were in thilr worldng pla.oe. '1~

tli, 40 breast, iiin:r "erE In their 'irldr,g pliiee. one drilling '"

hole neii the rueii, on the Id't Iliele, _ly, )'rallUilIJ.. while thQ

óther miner, Rimteney, _II tlirl1 feet bin the fa.e, lll'ovel1n co",l

onto the "hart iron ilid~.. 'the two, Zil ll~-i, mnare "rE :returng

to their l1:rking plMIGj ",ft6r l\l, on the ~1, aM ..,.N oot fiu,

fro 40 chute in 40 br;t. The twe l!nen in 58 lil'M.8t ~ore p;rô.¡,llY

in the t (Ill head 1i botweim sa 1111 :;9 llreiiih.

'lhe oxpløs1011 oeeured ..b~t l2120 p.m.. i- it h not

eloi. why the !!inen frOl is b:ieaiit ha~ not c_ t6 t.be gal'"\e.y tor

their liich &inc. their liich buckets \VlI:r6 tMn. 'lii nllöß tM

(¡l.eiit1im all to whether or not U lD no be 'Pøsibl. that they wv.tii

to fire some .hOts \)eføre 1'\ eo that the _kG eocl olenr oat ",hile

they "ere ...Un¡ iueh. Oil ¡llIlbly, Wè1e 8liOls to llliiiit &.i tionl

co..i 10 thot lwieh \!.... of lIeo~r¡ conøldel"Uon.

It waii reported thlt no .hote were not" eii hfJlng been

fired in 38 breast for "maime prev10ie to the u1lodon.

A Ri~ in the nell III .Qot1on - welJ r.orth Up ~ai.

No. 4 nin, No. 1:1 dope - Willi lI\llllleted of llv1g 1i1lli lIAteriah

!l "'as ..."rc4. mi discharged the morn or *3 llll.
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REf CUE A1 i,,:CoVERT O?ElIOJl

'Ibe Ilxploiioii occurred about 12120 p.m., :Fid"y, Miy

29. 1931.

The fall or 1l1~ng off of coal which bloeked the V$l-

t1i.Uon probably C31U¡ed th e.eØUe.t1on of 6&8 in the ieoti. Gt.

bAt it 1e po'dble tiit tlie ti1l d.id. iuiit O-i unil the tUi of
or øhorUi anu the enloriion. In an event the åtel" i.in

in the l'ect1on uin th1i fiùl waii rGtove4. Ilme 1iun later, Md it

l.ed the recovery work greatl7. i:e uploD1cm calHllè Il t1~ in

the section.

'lli tore' of th txlo8ion db~re the venUl",ticm b;y

Q.lliitroyi oOllid8hble brattioe, an blew ou the iiopp1n in

38 fæid 3\1 chute.. CUiOllY, pre.1icaUy no poh Qr propii itHl blown

Mlt. 'le COI! in lie ohiie ..". releaed f!d fell ùio the ~""y.

The fou _ who ~ J\Ut Mltb1 58 cmte Ilpri;d thu alii

an røew.e Nnd recovory operations stared p~pt11.

Tbe fätiùly inJured _ - loleld - Wàii firet found, ¡¡ven

lMd1eiù iiten1011 1iernound, reo.e4 to the Shk1n state Ro lip 1tiÜ ,

where he dUd abot 12 hourli later.

A check up s1vft folU s.ddi1ioiil lltl \lcow!ld for - thr-ee

lI1ne"" an " blur - tw liB br.ou iierø. on 40 bl'ut m1er. ai
the driver (Kiehl.

'!e air stoppin in 38 chute w... foud blown 0i10. The two

_ill li1tllE1 to the tar ,,11 38 llut. "eN lUu. lit fO\\d t..rned
eMtward.

Kbh'l! body ",.1 foun aftei " l!earo liok of Ii leg of a

- 17 -



timber nt, not bo, but killed by violence.

Ca'lU for restoring veiitlliit ion 1iUi then eent for t.nd. in-

ç-pootion of v,'Orklng l!tiied. "Xcelling up 38 breast thß iiftertia¡

w¡¡s too etren; ,,\)ye the t1re t hElir.g to prOee; retreated to gi,r.g.

Way! the forcè 0 f ma /Jtiued to reetore ventil..t ion with ciu:vae he-

ginnini at !! (lhute.

Proceeed on git:;: to 41 chutoi Up to fac$ of 4l -Ol'uhst ¡

here ever¡th1 .l1'l ¡¡¡((iept iiiim.ll cap of gal! ~.t f..oe. No evidiin;;HI

of' afhrd htiNI thrU8 tirii l:rel1l1t heading ino 40 brentt ",..O:

fo\t !lyidenee of afhrdilll. but ii gaiii retreated to ßt'f'gw~,;n othen

Joined tho nenn rm:nd to 4,0 breast via 41 ~"ti ,,'I fint hti-

ine into 40 bN&l!tl "till roun Mterdem but ¡,-ut far &tIugh to Ii...

tact ß"A1 retime4 to breal't heMing ror conirlt",tion and decIded to

iu.. thø ,fc() l'-hoiu: :rc'ßC\ê iip?ar"tuß which Md te pro"io;,sl~' sent

tori fQ1U men thui equlp;d rtlcovered in a !;llOrl t:!e th.s body pf tao

"äraginiiki, foUl JUlt below the f¡~ce of 40 br,,,,,t (Appen(Hx A\,

'! proteet.$d rosoo8ri thenpl"oee.idad into ¡¡$I ÍJl'0"st .¡,il

nNver$l. first, the body of i-is J3gdQn on th-i eiwt $ids of $9

l:róli;.rl. aboye the lil1i hes.ng. im n'l%t the body of ,.nul PrbiUe.

in 39 bret at tl lower comer of the top hea1ng to 58 ii"ast, Le.,

01' the ,"st iitle of 39 bl'~t. Thee. rescuer¥! then :returnoo to the

~~.
1'eviouily othe:N Md lJ_ diriotoo to inslwt thø retul,'!

at split on eiuit ~a:, fhaft levlll. and :rrted that they foi
the d:ra: partiii11 blooked, f!bout half blocked.

All bodle. werø on the gl'lfl ltrore 6 p.m. aril to th~

- 1ll -



iifae b",tore ., pol.

~ f..11 d the iipUt w. cileaied up the niØit of Mi 2';,

1951, all i- wtthi to the ~ at liS \lte, im the reston.
'UOi1 of vrmUll\Uol\ 'l l!en bi'Uoe beeu. 'l'h1ñF-l4t b~e.$t

we cleM' of 6811 by 6 a.Il.. JI 51. 1h1e 1iii NlltOrt vantllflti 011

1'1.', of llll (OBl I WM fQ\ aheM of the woJ'.
'l ftOWh øoilled of 0 ff1c1al. of 1i1' RicbrdG im

othe cøllieriøi of th ~ ~ im l"at¡¡ Mi :tmi~re
QuBle, an l!Nl.

otob.i. of the colUei¡ pn tm.e .taU mie wpGCtOl

ere1i 'Or 1nra~bi. ser1ce..

Spll1u røeOle operations WlOre h1iiere by the ii¡:1i

to the yentUaUor, inddU1cm to tM uil het. iii'¡¡I', ga$

¡mil &ist.

im Cav1'Itl A.'Gl!i 1.$ $XlYLUnOO

'lhe torce of tM eXplOlll?1l Wal du-ied oiiwlMcl frci 38

chll. the 61'14"'0 Ming tlt JlFOl! i. Prbl1h Wire bloim out of

th h-l1q tl 3e toWM 39 tiai. i. oii of thll - Jlélon -
o.oc MJ''. :W~. '1y ",re killed o\ltrl&lt '01 Tlolcili an
n... '1 blan wu a180 thrU& the top heain i-1l $9 ~t to

40 bna. wMre the lJla't bl., l'uld. -le he wa UUl1n l.
bolo 1n tM -l rill of 4i liirast. aanst the db. k1llt. hil Ol1t-

right bT T101-i. 'J tar. wu Ulmee out 5& an ll9 cMtee b¡to

th _aw~, whUe at 38 Ghte 1t Idlle4 l!1ib. ouU1.fJ Nld ri.tflly

1i :iieeld. \ith bi v1olence.

'f bratUC.8 ~ tli top hladln towa~ the tiiCElll ot aï.
- 19 -



39t iu 40 braaBte. ¡,er" lubøtmtia.ly d~, thou¡¡ this 11~i¡

WQ~ iillly to the board 9 and not to 1ihe posts.

As observed, th"re WlirG no posh in an €If the top h;mdinge.

Th wrter 1\M credibly inroi'ed thät there .lÕl: two or three ¡lOet~ iii

the top heading betwee 38 iu 39 bra$$t before the ~logion, At one

placet sixty filet below the race of 40 orllest a euctioh of ~heÐt iron

81ide w~e moved eastward an de~bled over.

Ju.st below WMr6 llßdI1's lid¥ ...e fou a Schffhr io.holii

bllUt1ii unit ""'8 foun. It had been d-ge øeverelt by viohl'ce. It

WI\ in ",11 probability proJeoted frl: the top heeiUn.t. It 1e the

writer'. opinion that it could r.ot have bèen th1i pm Jiioted un1eiili in

the hlls of llon beeiwu of 1tii gl:!lt weisb pur wt volum;:, lie",'

this Sohafflar blut1ii unit w". A llereuien llid¡¡t hlallin unit, not

d_"gO by Viohince. InqUir, developed that the Bel'w.lei Midge was

ueed by the miners in 59 bnßlit while the Sehafnør blal"ting unit wms

owned and \1sed by tM m.i!l%' in 36 breaiit.

BGfore lId after the explosion thor!! wør two full open !i5-

¡i caJiQe of ilhe pei'1ødblit braed itxiollve aM 00. L.ll. They

were not exploded or burnlJ '0)' the explodon but wore ehi tte4 tlD "'I'

3' briiaøt. sn one CAiie wa un~. the òther was lllled ¡ipart,

but the oontents "ltre not Ø0aUe1' aboat. Jltween the boxee there

",ere Ii few illlltrio blastill cape lll$e Md !'t in a "arton "i; foiu

after the exploeion.

After th-i QJ 10 91 on a fall of coal. whiCh re~trictøQ the

ventilation, 11..2 rour.d in the ,,11" Mie at the tol" ¡¡f :3:3 breast.

- 20 -



'le 'l'h,d¡ perøheilile l'¡¡eticl\l1j-lockll ..lootric ClI

l..pi wet' foun fin in êOod conditIon utter 1111" 'óplodon. e:i..:ient

tM.t ;rm Pi! ilg'don. ..hich .."s b&dly d!lged by viollMe, a.il .s¡,

condition I_diii:iiily prior to the ,"xploslon ciid iit, theriifore.

be dllHimiieå with oert..nty.

The nl!e safety 1m)) "sed by th(¡ iid.llt's in 3e linuiiit we,ti

fo1U on thê st¡;tlll of tM _ay tU'teen test belo1l tM race of the

llr&l\st In an un_ged coMition and. with th miud ldol 1/4 inch

below the top or the bUrner. It is k: to be extr_ely difficult,

if not 1i1l1ble, tor roUD wiel n_ .arety liipll dth suitable
tll in cuiet air to li if tho .1olt Ie more tbN l/S of "n inoh

b'iow the top ot the buer, and thiii seems to fImhh Olditional

mllÌ 1i1rcuiitAAtiiil llidiice that the wick il have Ìioo turned down

13 burnin in infl_bh €alí.

At the ;t.-iie of 36 bre.ist one hole ll!d beèl fired - " broo-

ing in hole - so ))odt!oiu,d that it lia4 l! opprtunity to blii$t the

coii properly, Md the llottll oftM bole 1I!l in the tori of t'. llQe!il.

16 !nMe deep. The miterilÙ arou thiii ftf'_ inches of the hole

w;,. &!ithred for one to two inches, iiiloatliig that too ;j:iq:iloøty,,¡¡ in

thh pnrt1on of the holl had detouat9l piiperl;y. 'lhh $oot ""ii at

leat .. windy iihot ei4 .'1 i:e cl\lhd a blo..ut thot. It 11 nie.lled

t!it no shoh 'leN heard to h..ve been fired in 38 iireiiiiii:o%' to the

upoBion, and it h probl'bla that thh shot wap 1'11'00 diilt"r¡oiiil

with the explosion. If 1'. the ga mß'I have been ign1te; by ths sbot

Which tll.obably consisted of fou If¡ by 8 inch onrtridges (If thJ l'e1t

mlu.iòlo brt\l1ded ",x"lo61,1$ noo ii, L.W. ~.ititl I'W ut two TlUJ

- n-



in wiiight, or 0)' the c1.riwt ".ad for firin the chirge. Th.. cAArge

'i'" certAinl)' fired ..1 th the ~'ciuffl&r blas1tine unit 0 f lO-oo1e C('1"'''''

,city. It 10 kno that the currwt 1."00 tor firing Wl1l iilii to ignitE!

the gaii shoud" tloatil'-€ .hDrt &:id,llt liefore or ,iii the chär¡¡ 16 tired,

or should" BOO rt circuit be produced by the bli-iit.

'lhere "... no direct evid-ic& foun afti'l' the shot that either

of the two miners in S8 brea 1/9re l!k1ng at the t~ of the iixplo$ion,

neither hAd tbey lIer been under llipicion M having ..irked in the mine,

A bore hole Il'P1e of the laona mahri..l arood the 80Gket of

t)le hole at the face of 36 òreiit .". tok8 by)¡. l'n l1,Mr tlMl

writer'a dlrQCt10n !l tests of thb BI'i;lli Made in the J!Pioiiivas Chii

ical iiibontory or the ~s&\l of Mine.. - Mr. J. E. Crawsha - showe

that the e:aloaive usl! in the holê lmd cerbtny d..toiitiió. :md notli.
SUly OF ¡¡IDliCg AS '10 THE C,\lX£ A1i'I; ORIGIN OF TEE üPi,O!;IOIí

Th writer ßlIlOllpiuied by Meinn. C. ll. ;;eli, tu¡i"rviiir

of Safet.r end Cu~!!"tioiir Gir/Ø R. Cl8ßvlI. Gener",1 im;1do ,1'01'_1

R. O. ~, M.1n J¡'orEiM. Richds COllhry: ..nd c. E. MIlman. !ii

dde l'l'-ian of th(¡ S\guuehi collhriel\ ~. im Jeiiie llemon.

J'11ei Miner, \1. e. Jieau of ¥i8S, inveeti;tGd the exploll00 i;n

Jw:ø 4, 19\\. S\bee.untly the wrihr intervillàd Mngn. Cl$lvet' ii

Pt .
'lhe folloWÙlg it_I! llpii"'l' to the ..riter to need sp&Ciàl

liphae1s1

A. iiifl_li111 ~s (01l) MCllle.ted in 38 breast ar.d iJIS"

",bere, pftbs.bl;y dae to ii f6'll on the Eaet Nort Dip lJlfAY. ¡OMit

- 22 -



leyel. .ih1ch Ulocked, in part, the M\U froithe d'feati ioectlòø..

1l. The minlU"ß in 58 Ml 39 breasts, DOt only knew their

pliico. were cor""iãlirad go..s1, lit iire reported to Mve GXQ~"e.1 in

fo_Uon the lOmin of );'& 2ll that ii"ch pl!ie hoo g&ti in it.

C. The 58 braMt minen probably find li w1i or blQwnout

iihot i_..diâtely ÌletoN, "lA nlii; Id.ll!ulh.nOOUl with the Øi1; eXplo.

IIQn. liidene IlpprUn¡ this il ('" 1 that no shot 'Ml! 00&1' in thiø

br-.d by ii\Uvivors :prior to the 'lXPlosiQnl (ll) the l¡;inch iiocket¡

(0) the proJeettQn of thø schafner iihot-í'irin61Uit evidently ftOl

th top head 1n betwen 38 !md 59 Ìlrest s, s.d p:rbabl¡ in the !mIle

of llgdot. lld (d) the poit1on of tha ?is bre!\st ianerli in, or 'fer)'

_1', tha top head1i. the plAce of tirin, when thil e2lol!ioll 00-

llNd. contraiotory evdene iii the f1ndin, of the Koher safety

li fifteen feet below the tao8 of 58 breaøt ot \hø -lwi;;y.

1), The shet or a pemløaible bl'ed eiiloiive 1r " !'li-

n-m 11 Ili ble '1"'1 i..! by firi~ 1n " dßerou in1x~ur$¡ !; t fil'ed~. pi L

in .,aian of lÌ i;dli IC 1 probably tiwp$! with "ni;1irii1te et_in

im !d! by t1r1ll in '" hole so poeit1on~ or plac$d tJiat it obviously

wiU l1iib1i to blowout.

E. The firlng of " shot wHh l! nopermlerlble "hot-tiring

im1t. .hich prdlells on elictric curc tl1'le tii ignite nre.

'I wdhr, b7 teet. hal! iented fi~ (8 per cent i:tuirl gas ""ni
92 per eet air) with !I ldent1cfÙ ehot-f1r1newi1t.

,. There it m. direct llvid.enee GOwn to the mtè1' ivhit'J1 caiits

_pieton on th!; :iS òreaet minli1'l1 Ilkin cir Iltr1Jg a llätch,

'Ilw direction Of the f'o1'ee /Ui1 the bum. to ¡¡gden Mil .l'rohill"
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only, iid t~ violence to all vict1m. place. the IQllrce of the force

Ml an axplo,ion in $8 :ni';;iiñ.

1'1i ignition ",as p:iobalily t\ or nec.r the race of 38 bre",iit,

neer the Mot, tliou6h it l. lJØuible toot the current fr1l th41 shot-

f'rùi unit lliiy have ignited tl(j gii any¡Mi- alon the shot-firin¿

line, i.e., fro the top hlädin b4lWêefi :iS a. 39 bne.iiti to the soot.

?R.lWn.: OAUSii OF Tll EXl'UlSlOi

"Ihe prlmaf7 Cäuii of the iixplotion _8 thl ..eewilUon of

f'l'iip in the ""cHon, ripoif1oa1l7 in 38 brEMt, ¡:rcbabl¡ due to

4eran vlQUl..Uon cauud b1 & ffÙl of COIÙ in the pzii'3 abOYè I't

tli t li of 33 brerl.

The isnt10n probAbly ooouNd li1itaeou. with th.. nrin

ot II shot of a panni.sibia brned øapio.iv8 used in ii n~pere$$iblo

~r, fired with" lIon-pembeible øho-ftrill unt.

'lhe igi1fion miy have been c..ud eithù:r by the flai of th$

iixplodon or by ir lire or Eparli fro the curoit of thó !!hot-thin

_it,
It is l-tel1 pon1ìle tht tbe isnt10n YI&$ C$Uøe4 b;r in

ciud..cent emki ii&ter1ils Ilh äl .. rit(; or c1gaHte.

Rl~.i!1'()r.
The tollowin l'1I-ia1;OI' 111" nbl1t1ied in th$ ~&t1Oii

thd a rèptit1on of thil type of diuøter will not OCOi

l. Tht all wo~ place8 be ad-a_hly Vll1t1lated by a

J't¡lnr coursin of thl s.r ii tiut all air courteø be proteced ~1nst

l'G 1'.118 as lBy impell the venilation.
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2. 'ibøt tl\:pervie ion md inepèoUo!l be adØ'U!h to in~;r

tJi.t no "hoh be filted in dtAerOU3 pe:renta; 01' n red_I"

3. 'it shots be 80 pl!M';M tlJt th€l will l't blowou,

01: prodce windy Moh. ...i tiO tllUt they wUl hal''' ., t'dr CMtlC$ to

llr1ll tM QOii.

4. Tlit pßmiullile bi"e6 .iqùodY.lJ 116 contiied in uiit

~ uied in a permissible mar.
6. '!t idngle iih.otl gl:i.4 all llè f1N4 with s. i;eri$llblø

ø1nle-øht blut1ii imt.
OOel! s.il until !\ !!.tHpie ehol bltuit1ng IUt h d..

'thed which win fire electric iiliut1t1 Cii:¡itl with ¡; ourret wl'J.eh

nIl not ignite gaB dngle shoh only ehould be fire in tOOIlEi "$e-

t10lU of iatnto 1ŠløJ are ci!ll!8Od IJß 6"&'$1'

6. '!e methoå or ~"-"rcl1r for 1i~ehe8 and I!!d ilP¡i1it.ll

imfled l. ith oomnens h 'Icr;1 co-läble -.å i.!tottld 00 i:ønt1ied.
ACltO;UZDGll!

'!e ucellant oooperiiUon g1"(ll the ,,:tter of tb:l! r~ri

by );1', C, A. Q1bboris. .triù i,¡iiuv.ger, :!. W1Ul!l '?atkins w11l$.am.

dlñriet flyør1ntiinlÙt, fhøk1n D1ihioni tb. Gezoge E. ci.eiiv~r,

£'eri iniide fOfilUl li. a. E. ~. ll ro~. Rich:rii
ColUet¡1 ;A. C. I. llJ'flhi, npmsoJ' of eafety t! c-iiin."t io, l;r.

K. Go ~, diyiBloii llUlflr. &1l t)iill 1l8fOCtitlòll of the f!UllUo

~ C1111el'iu coi;y 11 t;GgUy !\prøolat&4. Md ~1tod t~

eeclii of 4..1:" on whil! tli1i report h 001100.

?P;);;i;Ii~'~..
fc-~..J .,. p, R¡HEL1. rf

Explod ns Enin'Ø.ii:.
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t!wh 1,. ~n sa ,leaet CertU'l\1 :nuer

1'au Pr bUùi do. li Q
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40 :sø.ri
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FàW17 úilUll III violene
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DEPARTMENT OF COMMERCE
8UFE.4U OF liJ j NES

GAS AN/\..LYSIS REPORT

Bottle N ü.
IWli Laboratm,vN o. ~

Sam pIe of _
~Ill:i

J"iIne __
'.¡ii¡l.~ 04~lí Operator _ ~~li~~ '~Jiírt~i; ,:;t

State _
¡''i

Com-,t~-,: ~ti'\' Township _

TO\v!l (distance iind direc(,ion fì"1Pi i1Tìd railroad) _
~..~~l

Name of eoal bed _ -. 4 (ldlUfl ~) Sec. . nmnm' T. m.mmm_' R.

.,~ ~t U..l-l t\llh ~u._ I-t~ ~ lWi;t wlll 4t ~ ~~LoeatIon in iniTIo

:Method of sam pIing _

~.. iíi fl. ~ (.. of It ~..
~.."tl-_ft-.Jm!l ..~. ))1f'

Ví..
Date sam pied f¡/4/fi Hour

Velocity ~ Area Quantit.y _

BaronieLer: Inside _ Outsiòo _

Conc.cted tn se5. level: Inside_ Out;:;ide _

Bulbs: Wet nm . .mm~~:f.Nt~H i-

;¡\m~
Dry _ IIunudity --t:ó

Colledor _ lvfuiled f,/fhi--- --.--.--------- Rer~p,i-vcd
".lki

_"_ ____________1l~_1f~_.~_~.~___

Carbon dioxide (CO~) ____

~l~m
n m.#!)

ELha;,£: (C~HG)_Laboratory No.

Hydrogen sulpbid,~ (fí"Sì__

Oxygen (OJ _ nlLlln UnSE-1urp.ted hydrocarbons
((\1-4, etc.).

Hydrogen (H2)__

Nitrogen (N1)_ AU n______ n~~:~:~)~:~,:~:~'" ~'~~~,~,2,~,\\~\ ",,:-',0,\1,', -,,0')' t)rou~-
_________ _uü-\/--05- ______

" 0.l,?.CO-

- -- - -~'.") ~_D_ r~-~j: ~-'-'D-i--
-~ ' lì\'(OCt(;l

\, ,::.g) \_~::-9_ç_;;'p\O":~~~

~:i:rbOIl monoxiùe (CO)_ l.lO u Si.dphur (;ioxidc (SO;) _
'T1-,I',' rf~-f;V;--\.-~C'
.' _, pí1

't.-,t\Methane (Cn~) uad
.'~:;:::':--~~---

TotaL i..u
Rcrrwrks:

Df~te _ __nnmml/. (Signed) _
",,, 4 ,,~~ '" "'~~--'+-&-"~--+ft--~!.\.£-

Chemi"t.
FOl'm 21;~ 1l---SFGiJ



DEPARTMENT OF COMMERCE
BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No.
!;l

Laboratory No
~

Sample of .
l.-i Ùi-

Mine ..
R1~ !;.iut1!

State u.
1"$1.

County.

Operator.~~ti~ G~U:l"'rhHi ('0.
Town (distance and direction from, and railroad).

Townslup _~~
Name of coal bed n...

li. 4 (UtU_ ~ld
Sec. __ ____________, T. 'IR.

Location in mine unu.n~lInlfJ\lh..~.~f;l.~~~jL~ul~ugi9~.f)it.~..ifin

.lIl~llt.~LWa\Q
Method of sampling . m'f~..... Date sampled 0000 . .W4/ IIourjj

Velocity n.. Ârea .____ Quantity.

Barometer: Inside Outside

Corrected to sea level: Inside _ Outside.

Bulbs: Wet .... n.$f;1"~iu
Collector nnum"... . .~.~~lI

Dry .. Humidity m ummuununmnu on %

Mailed nnt,~,w. Received nmnnm....'lt.fl..

Carbon dioxíde (COz)

nll.
""nn..

Ethane (C2Hij)_Laboratory No.

Hydrogen sulphide (H2S)_

Oxygen (Oz) ____ i..n Unsaturated hydrocarbons
(C2H4, etc.).

Hydrogen (H2).__

':iibon monoxide (CO)_ . 00.0 . Sulphur dioxide (802)

'':

-O-'(J'~ ..t-:.,?~~f"

, ruft

------------~.-i~tj-
, Cj\):'-'

,r'iÌ'1 0'0. -c c-,t
''; ,'- __'=";_Lt;'_Ç:-?~____

\.\~'. ~_, ~?\o\~,,;v

Methane (CH~)__ ~.n
n"~.n

--- --------______ _,,-'~c~.;'.

~\Ct~l' .
CO-t;.- 0,,,:;'''-''-''

~ ::~_~': ù~~ t..Nitrogen (N2)_
'0 ~

\ r-y ,\1~~: ",Y

.___---:-'-'-"~-~~~___ __TotaL. i&GI

l-teinarks:

Date mmm~ (Signed) .l\Uibiff,,'f~r
Chemist.Fonn 2i3 1i.--sOO



DEPARTMENT OF COMMERCE
BUREAU OF MINES

GAS,ANALYSIS REPORT----._----
Bottle No, , ,

0'15 ~'1 '1
Laboratory N Q.

~":i4~
Sample of .

U1 $.D

Mine
Rl~d. eo1.)1

Operator _
"~u'b.~ia r'OU1\\n,~ii e""

State _
X~el.

County _
~~1Ul

Townshi p _

Town (distance and direction frOln, and railroad) _ ì&. Oal

N aine of coa.l bed ___
11. 4 (I."1. ~4kì

Sec. ------J T. iR.

Location in mine_
ir.. of i!4i .~*t. $iis1l ~~, Uo. HI &1. oft ~Î1itf't liiyøl.
5. Up" __ ;pU01

Method of sampling- _
TaO.

Date sampled
f/!l/' tf.~

Hour _

Veloeity _ Area ___ Quautity .

BaromcLer: Inside Outside _

Corrected to sea level: Inside _ Outside.

Bulbs: Wet_ Dry,__

Mailed mmnn._ fl~!~'l

Humidity _S.?~ l.
Collector __ um _nnmn_ ~ltlln~ Received m(Jl-'El;i

Laboratory No. nM4Jln
S'1

n.un
l'~4:m'I
m_tU

Ethane (C2Hfi) _

Carbon dioxide (C02) TIydrogen sulphide (HiS)__

Oxygen (02) ___ m.in ii.l1-- Unsaturated hydrocarbons
(C2H-i1 etc.).

Hydrogen (IIz)__

Carbon monoxide (CO)_ mu.. n* ,..-;;.

Siilphur ùim:îde (S02) ___:__1:'¡Ù_'=_1'~')"-

r:--,t:,

-----:-----ür~l-Ç~ -.::,tL c\

~ibc= ~n
'"

OCtl~. ,

,,':__0': -----.c:r3,1LQ~
,1-9

,"\\0 '-'',1'Methane (CII4) _" mu..u ----~èa- __ __'-.~c_

Nitrogen (N2)_ ".ì"'..'"
,;\'

_,.,.f ~)~~ 0-:
.~.

,_\,u
,\,0 c' 0~.i ..,ruG"'.-'--~ TnotaLc=mc-~_i~QOu~UC\C,løoOO-~n n_.c.--uC"'l'-',,~_

Remarks:

Date ____ mm-l/l (Signed) ____dil1111l1_2. _.Y:it.
Cilemisi.i"arm 21a ll-M')()

fiQn"""','--nw-'",Ofi-e:co



DEPARTMENT OF COMMERCE
BUREAU OF MINES

GAS ANALYSIS REPORT

Botte N 0_ __
m; Laboratory No. 5W~

Sample of ~ ¡¡"l all''' iir llw~ W rlili

State __

l*hhliri C'4lln
lib

Operator __ _tRmh$~ C'$i$_#"i~:u (':~..Mine __

County _ ~~~~it!l_
TO"\VlShi p _

Town (distance and direction from, and railroad) _ li. (~1

Name of coal bed m__ lf 4 (:ri ttlA !w)
Sec. _ ____¡T. ---------------J R._

IJocation in mine_ ~ Qt .ll: ~1løi. ;tii-l ~l ií. U i4~. .ff l1l\ft i~i
N. 41p ì?11lh iso

Method of sampling _ T!.
Date sampled

s/.; Hour'l.1!n

V c1ocit.y ____ Area _ Quant.ity

Barometer: Inside _ Outside _

Corrected to sea level: Inside _ Outside_

Bulbs: Wet Dry _ Humidity _

S._:t.~ Ii
n_~=--=:ll'~.. - ~_ i,1-,~~ed_~n __~/'j:;rJ. Received _~~n_~Collect.or _

Laboratory No. ---M--
./W

Carbon dioxide (C02J-_ - --------

Ethane (C2H6) _

Ilydrogcn sulphide (H28)__

Oxygen (0,) _ --m.Sn Unsaturated hydrocarbons
(C~H4' ctc.).-

Carbon monoxide (CO)_ m~n Sulphur (Iioxich~ (802)
\2

vr:\,\J----t",,---
()\-L , r 0\

c~,0

'~~~~,::;~~~V\~V?=

~ ,-'

Hydrogen (H2)__

Methane (CII4) ------..--

Nitrogen (N2) ____ ~c=c "..'- ~'f_
();, ,;.c\'.

TotaL cc--,---_--~cc:.c__==
,

______-~--u:__ ,~~=_--~::-~;i~~~'-

Remarks:

Date --mnmmnnmnmn-l/J1;-----
Form 213 11--38YO

(Signed) - . ----lfUl_biii-l?--lít-.--
Chem'ÎÛ.

Gu"r.,;,.",~JuT¡i"OFm.



DEPARTMENT OF COMMERCE
BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No. ~.. Laboratory No. . ~
Sample of nmmm .mn..~l~nlff¡~

Mine ill~ll !1"'-______________________.________c.__.._c______._c.~_..~~~!l___ Operator .mmn;;~~$; (j~lu:g~$ (;~.

State _._ ¡;.~ County. ~~~~bná Township .

Town (distance and direction froin, and railroad) _ ~t. ',~.1

Name of coal bed n.mn~L4n4~1.n~kL Sec. _____¡T. __________,R.

Location in ni-ine ~tlltL~4Jti)"Aøtl~n~,.. ti.. l;lnat. ~ttnl'h"'!tnli¡i";ili
J!~ n~iiit.. .lí~n

Method of sampling mnn~. Date sampled. . llI-WJ;i.n Hour. "...~

V eloeity Area _ Quantity

Barometer; Inside _ Outside

Corrected to sea level: Inside _ Outside

~~: Wet Drymmmmn n ¡¡..?~..;i~u ..

Colledor mmnmm mmn..~é4n~""11 Mailed n mnm.Gl'f.

Humidity ------------ ---(;¿¡

Received _ tiMi

Laboratory No. _ m~
fU..m.Bn

Ethane (C2H6) _

C~'abon dioxide (C02)__ Hydrogen sulphide (H2S)__

Oxygen (02) _ n lO.f.. Unsaturated hydrocarbons

(C2H4, etc.)."
Hydrogen (H2)__

Nitrogen (N2) n.,li.n

'¡r/\'
""iP.~t-, 'n"

-------.-'1-e:ßN-~---- --...-Lç~(:-=.:'
r~nt''0' ,.§~'nO"L' ,. --

~~~~"l\O~' ~t' .........-..-" 'Ç'.'.("'",,"
------'-~---B_ü--~n-~.--, '1 ..- ~ '-'-".DO ...; 1."

'i'",,¡;\"

ni
Carbon monoxide (COL ------ .00--- Sulphur dioxide (802)

Methane (CH~L__ umn riu

Total._ ------. _--iAA~~.: _______u__---
Remarks: __

Date. .mmmu&/UGln (Signed).. .. .~n'P"lW..u
Chemist.Form 213 11-38~O

""V1m"""T....""Ooor,ca


