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A expioslon coourved in the Dillew Srove Hos 10 als of

the Hmma foal Congemy oy Hefls, Blehland Towsbip, Delmod
Loy, thiog of aboud ILe00 mane, Horeh 18, 1860 Joventywbvo men
wore Lilled e o result of 4his oxploslan, of whiloh ousber 08 wore
Hlled sutrighd by burns md viclones, 3 wore killed by burns s
efbordasp, 2 wore nephysiated, mel 1 4fod § days later fiow the ofw
foete of carbon mouonlde polsoninge Tme sddiblorm) ven wes sewrely
tarned and Indured by the explogion and Lwe sthors wesw sovsrely

inlured by & rock fall wille esgeged in revowsry wrdk 11 dage after

the explosiane Twenby~two othurs wore sweecons by slonrdiep, roge

gty bebon Yo the murfoes, wd rovived, sl TH windured men swre

Wﬁg?ﬁﬂ’ﬁrilﬁf orisoned s § howrs Isher led bo the sorlase throuph
W eir shalt by rescue partlss. %wo winfured men soseped bo the

cubzide unaldeds A boiml of 176 sen were 1n e nlne ab de bhe

Al

s e b, o 2 E3 i G A, . % TR ORI 3
of e soplonions Phe explosion wee not pewrsl theous

e Vi wine

& 5

Tay s E78 3 35 IV .3 5 PO 1 1 5 Sy
st wwarandl the antize 82 & oty eendliay g e ghard gigbunoe ludy o

and outhy 08 soull an the seln west heslumoe smlrives T lovestipas
tlon dlesloved two powsible polnts of eripln; Lampvor, wlior & Grge
,w} study, e writers bollew Sl Do explofion war coused by ile

i ol & shob oherged with bleck {pellet) powder wesr ths Pass of

Bwpst off 28 south wndieye
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Ho wetler wig usod o this nipe for slleylog the oocal dust
wal the mine was not rosledusted exoopt that some roek dust hed boen
arplisd $o the malin woet banlape sty oulby 22 soubhe

The Turesn of Mluee ab PLUlsbargh e edvised of e explow
sion by the Asssolabod Freos al sbout 2400 peme 42 40 wne Salurdsy
aftornows no employes «f the Snfeby Myvielon wop o dubty. Ihobare of
the Sofelyy Division were roachod sl dWeir hoves by telovhoaw end they
loft Pitisbngrgh aboub 3110 pere by slomtbils, topether with & 4rual
and rosuug equipmmnits Thin erew cawlisted W Meoerss He ¥e Grow,

G e Ponw, S We wlngs, and De Je Pletedd, with Mesarse e Be Dupe

dolaly and Ba La dwrislonsen on (e truols  They arrived st e mine

auodt iU Daoe  Later in Che ewenlng Hessrse Ne De Lolboll and Js e

2 ve

Paro srrlvweds Dearse Je Jo Dorbos and Me Je Atimngr, whe were oo rouls
to Slarigburg, wel Yirpinds, ab the Siow of e explesion, were noble
fMad by belogrem wid prrived at the zdoe abowl D3 pae e Yo Lo
Grigtith, viie gould nob Lo resdhed el Us Sl Yo olior men left,

arvived st e alne leder durlng e evonings

YR TI 1 B -
AL ¥

Lecation mnd Uneretine GUfloliads

The illow Grove Ioe 10 ofsw s Jeoaled on tle Maltisore and
Ghlo and tw thwellng snd leke Urle dallroede et Helfs, Delmont Condy,
Chlep, wd 1o vwmed Yy W Jcothsastorn lonl Domprayre Tho udiw Az opore
sbod Wer losee Ly thw leeowm Sonl Uogary of (hlos The of ficisls of

the comgesy sroe ae followss
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Providend Re Le Irelend, Jrs 1800 loader Bullding,
Gonerel Mepeger Re Ve Clay Ebe Cladreville, ohio
Chief Tnplower  Jolm %cﬁay &ty Clalreville, (il
Superintendent  Je Je Zicherds {Devessed )
Gafoly Bophwwr Johin Davie - BYe Clalreville, Ohio
e Poreann Ca Lo Curpoll {oevased )

Employecs snd Produstion

The mire oporates threo Pwehour shifis per duy, § daye per
wosk, snd bas e Yotal of 711 employwes, including & "flonting® shifts
The rogular employment iz ae folliowse

Undergrovnd " pay shift 216 mon per shift
Undergrownd - Afborvoon shift 164 zen por salif%

 Underground Bight aLift 144 wen poy ehil%
Suriaceo Vay whils 87 men oy sbift

Surface sfternoon shift 4 wan por shiflt
Surisce Pigkt eshift &4 mon popr ghil%

ihe tipple opwrales B heurs per day eud the wlne bes s

Celly produgtion of sbout 4,300 tonge

Tie sive 1s opersd by e drilft setrios and Yhews oponings
are supplenented by two alr shalts. The old wventllating shalt low
cabod ot the fece of 10 noridh entrics 18 oub of seprvice bub serves
w8 s upeast glrawys The now eoptilation and secepowmy: shald, lo-
sated an the L0 porth entwrise, io s doubleo-spertoest shall, e
sapertonnt serving o en wpeedb, haviug besn provided with sialrs,
#nd the other comprerinend serviss 8 e meir alr inSske Lor the aloe.s
Thie pow sualt, vhich wer put intc service Febwuery 11, 1840, is 138

feet Jdoupe
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Heburg of tho Conl Hed

The Willew Orowo Moe 10 mine ie operetlug in the Plttsburph
Hoe € voal bed, vhich Qipe soullwesd shout 30 feet 4o the niles The
esal bed avereses about O fsob in thiockrees end is ovorlain by from
30 Lo 14 inches of drmw slabe, 1 to 12 imehes of roof ooel, E=1/2 to
6 foct of fire elsy (looully celled “soapetope™), and 10 to 40 fook
of lwstonme The drew slete is teken dewn during nomsl cporaticus,
ad av pleses whore G roof oesl falls wid expopes the Cirs olay it
readily disintesrates and baglne o falle The roof oonditions in the
Wallaw Crove Zios IO sdue are extderely bad and sre CAfioult o oonw
trols The floor iz & heed, smooth Clreslegs

fiens fove sapples of coul were eolleoted during e luoves=

Vipnbm, e eaalppes of Wi ore s in tablo le

e
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Thase enelyees of the Plitalurgh Nos 6 coed et the Willow
Grove nine shor the volstile meblor Yo sverspe 3B.2 peroect and s
aversge fimed corbon 18 48.8 soreombs  The volatile sorbustidle retie
of thie coml, which i op dndex of e mmmﬂy@ o Uie tesl dugh,
in ghoem by the Dovumlsg

Talabile matter
Ly b %Y g AR TR Sy y qleers . g -, oy i ¥
Volabile Peblo ¥ UL RITor ¥ Ciaed carpon © dedd

Daperlants have shown hel ooel dust heving e volatile
esdtastibly rolio Lo smoose of G12 Mo euplosive. The explosidbilily
of cond duet inerossos a8 Uhw vwwlstile conbustible ratlc fnorossem.
It ip thersiuvre doviowe el Ue ecel dust In Ue Willow Growe Hoe

10 ndoe i hWighly oxplosivos

TPy EaTan e s
(YRR

FRRURIE . TUIL S SRIAY, S S 1
coaethed of ndnine le uso

e . NPT
LA DENEI T OSenae

guly the entry »illars ave roecvereds 7The meln onbriss convlied

e enbries deivee o U weosleard on e butls

erally of o gob of

-

W AR ysnge X T
of the conl froo o

P,

N e Hew eSsgwelt  fabz - X " W N §i- % oy o
o sen turned e omain fooe apbries Yo the north

sl sovddh ol fnter ) feete  iresent dewlopmmat of

ki feos onbyios

Leweovar, pove oot snbriaes pros=
viously dewologed hewe Leon opoied by sels of Wree enbrizse  Dubt
o doeplopmeat enlries ero drdven in polrs froo the wedn Daoe oubriss
wh Intervels of sbout (00 Jeob to Gl oeet sl wond Dren ihe mein

= ady

feoe midries, md rocss e turned ab b sords of G0% Iron both aue

rlen of veoh pelde of boblss The roums ars Criven shoul 58 feob wide

T TS W o g g v sy v o B D i e o . . )
o GOwioot senters, leevily o oo piller of sboud § Soet. The roos
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areg driven eboub 300 Deet doey sed are nob eut through to roocus of
sdjooomt bult entrioss 4 semierotrest gystem of mining i used in
whigh the bt epnbelos are barped and dowloped froo e vein face
otrios as Uy advencs, But the bubt entelies are driven o thele

ilmite befers aig vocew sre Luriod. :Mz; butt enbrles roach thelr

1heite, rocms ore farned o blocks of I3, slertd

of the bubl abrics, &d sre ooormsd Lo Woole of 12 ae poudeds. &
fowfont pillar is lelt bhetwosn @sm block of 8lz roowme The &m?m,
o entries s buown e “pearvew wrl” ad Uw delvlne of roow I8
wnown o8 “wido woek”

e cosl i oo

hesred with (lrerd
srowell mintse o ' inee, oxsest Wb G Soodne ghorbwell mining
mechdne Lo fn uwse. Drililse of seed de dowe Dy msass of 20 eleotric
s driile ere used gltos The sosl wad drew slade

pomer dpilles 8 roel

is losded moobenically by mews of Irere~dhalsy Hoe ¥ iulosed conl

Loadll

o osehiines dndo Delon carg. Mpebdys efews working Ly enleles
aopsint of € men sash e are Bnowm 88 “pmavow oreowm®,  Poacking srowe
woridng &n romes oonsiob of 17 mon eadh aod sre oo st “wide crese®e

Hooh orew properes e Daeey oube o showre e conl, drills, blests,

. # N - v Yoo s & B s g B o, Fngpl o $1 Foog 4
londs, spd Sellivers & st side trealts In oentrise Yie conl

12 wndoreut oot Bhwoared o e Bide, ewoond in ¥ ool § west off 82

soutls wwre the coad S underevd ondye Tha onley erowr sbert romg

4

nooke of repuler fnborvsie as the ontrleos sdveeaws LN Yoo W augl

y

Lo wderoud apd sheaped in the embors I 81} insvapons Ww 3ultle

outiing nl shoerdng s sbout Gel/D oot doepe
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Due Lo e extrensly tander yoof, extensive thdering is
rocossary in entrice and roomps I enletes, suppariing oomslots of
GOw and Shepound ttpel rolls used us orossbars, gonsrslly set at sbout

oot sepbers i teodor reof bul st wrying conbers la ordinery roofe

These arotrbere are supportod in pome inetaowes by weoden posio oF
legs not recossed I,h:z e ribse In otler luosiencet Lo oroecbers are
punported by wouden sonle oo otwe end spd Iy s shord woodon blook o
aosged lo dhe rib on the other onde 10 roons tle rool i supooried
Wy o doublo row of posls an onch Blds of e track, leavisg o cleoprw
B0 m ¢ inches belwmon e oide of the owr spd Cha row of posts o
e 2ide gnd 6 slearance of 14 looboe om Uhe othor aldee The prow of

moets adlnesrd to the Yeack L2 sob on Selnot eantors sad iﬁs’:&'k resis of

sants adlacent to the MM Lo sob on deloot eenbarss The Ll of ri
noste iz 18 ioohwes fron the lhe of drach poste sod ther are seob in

& atagrered ponlilon with roferame S0 the tenel posit. ropared oep

pleces nrp oroelded, bub wedror oo 2 wdereronde

Gibors arn B0l whermver soenuirad Yy wwmsel conditios of Uw rools

A definite Liuberdog syvton le weed in reoos ad LEdoris rules have

boan fermsadntod whidh erg onlaresd etriotlye

Yonblilatlion and Copos

e udee o owenilisled by spere of o e by Gedoct Robinsen

vorbrifugal O delwen by s J00ehorsonoeny mobars 10 L6 of 4ha Doxe
roversible tyme end s opersied an = fores fans The fen ia pleced
aimosl Sireotly ower thn dommosel espprrtoent of a Yeo=oomparioent
odr 2halt abeoul & miles fSros Uw seiu drifd estrevoe to the nine end
s reparted Yo olreulabs a toiel ol OL,000 to 88,000 sublo feet of
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alr por minute et & wmber gepe of sebout 4w1/8 twolese Zmploslon doora
are provided do the fan osting, Wt the fmn 8 not sulflclently of fect
from the alr shelts o resarve powsy fe provided for use in case of
fellure of the repular soures of power and o mugilisry fau hes bosn
lnstelled for uss in cove of demepe o fellure of thoe repuler ventie
leting fane

S e extromaly boestend $lei ell mine faw BU go smmbouste

ol med lnetadled thet U ale owrosnt san readily Lo reversed in oase

s g r g gt wd L T P
of an ewrragy seh sf o b DMre or sxple

doomed, nooescelys I addition wrslosion dosy lo S Do ostling

Lo reloase tle srepiure L onee of wo e

s Pof s 2 PRSP Q. N B i
eifeet frowm the vdro opondng o leset 2D

zh oponinge & resorve

o wnd ladepeaient servies line or

Fid

s esgdlfery nowor walt, dould Do oorovided o uge in cave of falle
we of ihe repuler souros of nowers & Bionel syoben shonld be ine

stalled sbdadh will oive both o ol and andible warnine in oase of

slowing down or ooplebe sboppase of G fene These sipnsls ehould

Wi

Ve suv Inotelled b & plooe or pilseos were sawmone 8 o aliondenoe

A SRR ey B B 418 [P
at all Lines, go et Uie propor ofTicisl moy be nobified

&
o

gropgrh v

i tue fen i wob oporeling norisllye In wddifion %o belng provided

with slenaling devises, o foo thould oloo be oquinped with an ologe
Srlo rolay syetas whildh will nutomebliselly oub wll powsr off {rom e

mine In the ewnd the Do glowe doum oF gt

Tae wmp of tiw mdve, huoluded in the sprendix of thin row
port, thows by srrovn e coursing of ely turowh the nipe wise Lo

0
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the explosione The mmiire weuitllating ourrent le fwoed inte e
pine tirourh the shalt looated on BC north lawe enlrys The alr owre
rank eplits ab e intorsseticn of 3€ morih feve tniry end & mull
8534t of elr is toden inby on e oaln wooh eniries, e 1 ond
1 north fase solwrise, sl relwms o the selv wost henlage end the

iy e T SR S . 27 s S
o9 cerallel sodn worh ondrion.  Thle refurs surrent sdase with the

frtale &Y 21 north feoo enbrye 4 2oedl smount of leshage fron thig

'r"

Ealit emd from the wmiln Wdele returns throwh the uwponst eogpartaent

& e 8 %3, it Py , % vivy - U A s 3 g . .
of the shafte While the maJor sir wrrent Wrevels ooty oo e paln

woet oubries, o pordion of e slr e defles

26 south fooe ardedon apd ln glraudated in
7 wost, cub B wosds i B¢ sould, out 83 southy dn 2T poutl, oot K1

southy In € veet, ot D oseby in 4 esel, oub O cesbs The sir then
¥

Lyrevals oud 21 coulh fote w povih Pese (the beulaco rowd) to

the mein west Intor

with the sedn inbsle elr
currerts The full voluw of odp for tie sloe trewls culby oo e

Dobe 18 soulh snd

saln wost entrles, lnoludine the opln hoalsco g

15 north whore 18 e splite One polit in s contimoues olrowld v

tilater odd Wt entriee and olisr workings 1% 38 nerth sooblon,

%3 k3 e " 4 E ks yu i . WEDE I P R L I L S o
pnd the obber gpdit in o conbimacus sireuii venlllobes all bulh obie

rien and other woeblnge o e 1P south sectiome Cho rotunas Srem

thoas e s0llts sre broupd

gepdn Juet oully 19 norih mod
10 pouth on the rads weot awleoe, sl he snlire refurn of the mive

o mm 4F Ao g By A e Fon B . » ISR R S T el g EIRE R L e
to ooducled tWrewd e maln taadse of Ne adso o the drlit seulds,

wmrp Yo Whe mrlsoe Dros We 19 nosth ssolion

exoent for sow lowd
shrourh the o) sie shelt lecwsed pser Uw owl of U 13 north fuoe
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entieion ad the leomimpo oe hwrelnbolore mntiored Swrowh the uponst
eomporbaerd of he new ghalte

Ventiletlon i controlled by e eysien of doors, whiich nre
instelled slugly ool sre provided with letchioss They sre, hower,

provided wilh bumper bers and meed not be lalehed epen while & Lrip

ig passing theoupghs Tioppluge in e wmeln md fece ondrics sie cove

<

5 P g, Foav T ¥ g e 2 2 3 o f N el e g » oo
shruoted of senerele Llcoke, sivl clopsin e oo bt onleive sre oo

sheoted of woods Ho sbonpiurs ere uped i roos srossoubste
“he maadesn Cistmse boteoon Ureskwtiougis on eoirios i

ero arlwen ot clopore lobervelsds

P T JP s T i1, Lt T g,
320 fooby howewer, wmy breabwthrovshe

[ 3. I o b, T g LI, i gty e B Ly
Slaver Taee w4 vt tobe dro Paesg of eptrios Por the

- ot O I T T e .0 2
marpone of oulenly reovis

o

Bl gaseaobomn g Freeawas 2o oo m
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S a0 AR LB GRLOOE Sk O

Iy reseennded safoly

T e g g gt B 2P Doee wobo s e 5 Bwsom S . Ly
Toolia, vepecially whore basllug ds doe by
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wrolloy Jouos S e S Vi S P
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A%, oY s oo gnud e e asmedenw® gn e B i g B 2 oot 2 Ty . 2\ gy .
S demper of sleolrlesd lgnitisme of molbene, Wb 4 preckily orxpee

S B R BB F e, vl mwem 2 e e g 5 g g e
Gaiboe resoue aud veoowsry oooreliong in e owe

s nlog was

% Sk

3

Wl e lwaod

Bt 8 Ch e BRI e gmnd e o et g
W destlh of § um and ondengored

bomyetes of wontiletian Dor bhe Willaw Srove Nos 10

wlne weuld e %o place all banloge Posds on owe intele ale by proe

widizg priomry epllie of eir fop onoh gobt of main feew enitries md

sooondary splils of eir ﬁ’w sk got of bust exdrless noh o A oeode
we dn the Sllew Orow Hos 10 nlee, hovewor, would rogeire wero saldn
nirwny *ﬁﬁ%i*ﬁ? When calsls ot Liw rescrt Sloes In lieu of the shove
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- methody Lt is strongly wrped that thw senepenent zive cereful cousidors
ation to e proposel %0 plese the main heulage rosd sud ell havlege
roads in mnln fess @trios om pure inbteke slr snd Yo provide separste
and independent gpliis of alr for each set of meln fexo entries, se

5 the return fron oach peb of mein fnee eteios can be condunted

directly Yo e seln returss lesding frorm the mine

»

o effsotively onrry out the suggestion ouwtlived in the forew
colne paragruph, the follewiny stone are demned nopaRssry:

1e Honl off, by weans of strepe fMlregrood shopsings, all
seaessible eulraees to sbandoned ad workodeout aroas to thes rlght

d

ared le¥t along the ralo boddope ardries Dolwoen 19 soutdh ol the

E 5L . 2,
il pwmatiine

Ze  Provide an fuleiet e pe eormesued Yo Ue up
crmperteent of The alr shald ob 26 mordd Daose

Je it sulficlsnd alr ol e waln drll% opeming Lo vele
Lilane 1D north and 10 eouth. Thism glr should bo comlunted theough
She peln bubte woet sl Bprlit ob 18 porth and X8 southe The return
RS0 Cros 30 povth sod 19 scuth should be caplucted direetly to the
upsest ehalt LE.Z“%&‘*?‘ She o eiphbelmnd sorsliiel snbries of Yhe velin
bt wendt sod 23, B8R, mnd 06 nordl Peeo entricbe

e Adudl e belesee of e el Inte Lo mipe torouph ¢

Sovpoast omprrrtrent of e iy glwlte Tondduet the alr to ke naln

3 o pomede & %y A mat ERE e $3y . b pa % g 8 k» 54 e i
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mieo roed and rib dunt, se woll ss the oreotiocss lilely to msgm e
sition of eoml dust day by deys  llie radic o the wolstlle conbustible
matier o & goul dust Lo the totel somboetible is en indew of U oxe
nloaibility of o narblouisr dupty Bl Lisher the welaSile cosbustible
metier, the mere explotive the b

Aralysor of seplos of the Pittsburgh Fos B cond bod eb o
Wiilow Growe nive Indiesie the wiletile retlo to e Ovlde Coal dust

af this ratio requires

ure of spproxisately €0 paroant of income
bustible to provent propapetion of ap esploslons

Soventy=soven saxpler of Just were collsoled in the Willew
Jrows wine during the loweeti: stilom, Lhe analyses of whieh e shown
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A study of the snalyses of these seaplos ahowss

le The incosbustible sontent of the rib snd roof dust ssge
ples sollestod along the main weat mm renges from 687 to 09,2
pereent, with an sverege of 79.4 -pment-. The road-duet semplss renge
Trom 317 Yo 9540 porosat, with an sverepe of 721 perosnt, inoombuete
ible. The incombustible contemt of the dust along the maln west haulw
agewsy folls well within the gquantity necesstry to frevent propagation
of Iisvde

2. The Lawombustible content of rid and roof swnples oolw
lected along the faes entry hsulagewmys ranges {rom 26.6 t0 7340 pere
gant, with an average of 41.8 psroent. The Losorbustible content of
roadedugt samples in feos entrios ranges from 20,0 to 82.1 persant,
with au avewage of 54.1 peroent.

8,  The inoovbustible comtent of rib and roof dust samples
wolleoted along butt enbry haulageways rengos froa 185 %o 5044 pore
cent, with sn everage of 2347 peroent. The road-dust samples range
from 1847 %o B0 poroent, with en sverage of 20,6 poroent, incanbuste
ible. ‘»

4s  The incombustidle content of rib and rocf duet samplos
sollsobed in rooms rengen from M7 to 5340 porcant, with an averege
of 303 percent. The resd-dust senplies colleocted in rooms yenge from
1543 to 46.7 poroent, with an aversge of 31«9 percont, incombustible,

G The incombustible conteut of rib and roof dust swaples
eollected in air-cocurse erdrios renges froz 37.2 to 63.7 percent, with
an average of 48,1 poreent. The rosd-dust samples collocted in elre
gourse sntries range from 29.8 Yo 6548 percent, with an avopage of 40.8

percent, incombustible.
al
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6+ Smmples of rib and roof dust colleoted near face regions
showed & range of inecombustible contant of from 18.7 to £8.8 peroent,
with an average of 26.2 psrcents Road~dust samples rangsd from 18:7 to
£246 peroent, with en aversge of 20.8 percent, incorbustibdles This
shows thet the ooal dust near fros regions comtains but little inacme
bustible und will readily propegate an oxplosions ,

7. The high incombustible sontent of the dust along the
main west haulsgewny snd t0 & lssser extent along 28 south face entw
rﬁa wag probably & large feotor in preventing !.‘xxrﬁ;ﬁer propugntion,
and meterielly redussd the violence of the ux;azaﬂm*

The incombustible sonmtent of all the samples eolleeted is
somawhet higher than would be expected in the averege non-rock-dusted
mire. This may be ascounted for by the faot thet the roof is eomw
stantly somling, which roof rock westhers and mixes with the ooel
dust, therely inecressing the insombustible sontent.

The anslyses indicete that the addition of compapatively
mmell amounts of rock dust will bring the incombustible em%mt up
to that reguired to prevent propagation.

8. Ths size of cosl dust in & mine is & factor governing
the propagation of an exploeiony the finer the dust the mors roeedily
1t will enter into the propegation. Sxperisents have shown that eny
coal dust thet will pess through e 20wmesh screen (400 openinga 4o the
square inch) will enter into an explosiom. Exporiments have also shown
that an explosion oan be propagated with as 1little as Q.08 ounce of
typlonl minewsise dust (sll through 20~mesh and 20 percent through
200wmesh) per cublo foot of spaows This ls a very amll smouct snd
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is squivalemt to 4.8 ousces per linsar foob in an entry 60 squere feeb
in erosg~seotion. IJuch &n smvunt of coal dust distriluted over all
the surfsces vcm:},ci e detscbed only by cereful examivation, snd it s
svident that ﬁ-a oconl mine san bo x0 clean that propegation of & oconle
dust explosion is impossible.

8iging teste of all dust samples were also wade. These
teats show that an average of 73.8 perownt of the rib dust end 70,8
persant of the roed dust iz leas then 20-uegh sise, end that su avere
age of 3040 peremit of the rib dust and 24.0 pereent of the rond dust
is lesy than 200-mssh sizes This indiomtes that 70 o 73 pereoect of
the dust present in this mine is of such size that it will eoter into
the propegation of an explosion, and thnt the relatively high amout
of wery fine dust (Z00-mesh) will greetly add to 1ts explonibility.

FIRST ATD AND MINE HLGCUS

About 10 perosrd of the cwployees have received the Ameriesn
fed Gross cowrse in first-aid treining end there ls ne roguler progran
of retrainings The first-sid training has besn conduoted by the safety
inspector at the mine who is an autherized Ded Smi& flrat-ald ine
atructor. First-aid mterial is kept available in the working seetions

.of the mine and & first-sid drossing station is muinthined on the sur~
faos, with & marge in charge.

There are no self-contained oxygzen breathing apperatus at
the mine or et sny neardy mine, and no ninewrescus teams lave been ore
gonized or tralned at the mine. 7The State of Chio malntaineg several
rosoue trucks, one of which jo siationed in this districtse Two gos
masks are svailable for fire~ighting purposes and theee mBsks are in
gale opsrating conditions
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GAFETY CROAHIZATION

A safety inapector i exployed at the mine. [Ils duties sre
o make inepeciions of the mine for substanderd conditions and prege
tious, oconduot salety edusational aotivitiss, instrust nmen in firste
aid mptiwds, and foster and devslop the general safety arganization
plan,

Threo employess' slety conndtiees have boen organized, ons
for sasch of the working shifts. These comuittees arg composed of ons
manpber fron each crew electod Ly the oruws They are encouraged to rew
port any substendard condition or praoctice that they heve cbuerved o
thet has bewn oalled to thelr attention and to weke recommendations
for the correstion of wmsals cmditiomw and preactices.

A& general safety cormittee oompossd of sll mine offiolels
hes alse been orgenised and holds ite meetings rogularlye

Gsuorsl ssfety meetings of &1l euployves are held quarterly,
gt whioch time prizes are swirded for sutstanding safety records.
About §EEC ench momth is distributed inm the form of safeby prises to
the saployece of the four nines of the company. Duployees mist be
froe {rom aceldents during the month in order 4o partioipste in the
drawinge

A bonus systan oy supervigory mine offioisls is also in
offect wherein the section foreman or other msupervisory official is
awarded 310 for the best safety record for any month, $80 for the best
record covering & Swmonth peried, and $100 for tho best reowrd over a
period of one years To be eligible for the bonus, however, the ssoticn
in ocharge of the forswewn must be up to 2 certain standard with regard

%
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to physiosl eordition as detormined by the company mine lnspector.

It is evidant that the attitudo of the manazement tomard the
general problems of safety has beon exceedingly favorable and probably
as much has been dons to safeguard the employees egainst ordinery mine
scoldente st this nine as at sny other mine in Ghio.

The tmana Coal Compuny has aoctively engaged in safety werk
aince 1927, when the presont safety organisation was instituted, end a
steady lmprovement ln eccidemt reduction has been experienced. The
records ehow that in 1927 thls company experienced 14728 accidents per
1,000 days worked, while in 1937 cnly Os444 eccident por 1,000 days ooe
ourred; in 1927, 2,238 tone of oosl were producod per eccident, while
in 1937, 13,191 tons wore mined per accident; in 1927, 108,186 tons
were produced for emch fatel injury, while inm 1937, 639,770 tons were
produced per fetalitys, In 1927 the rate of premium to the Worlmen's
Compensation Fund wes besed on & 40-peroent penalty, while in 1837,
due to mch better acoident rates, the premium wes based on & Gfwpore
cont credite |

The Chio State Department of Safety end Hyglene condusts s
Stete-wlde safety ocampaign dbased on the acoldent records from each |
mine, Those campaignas mre csonducted on the basis of Gw-nmonth poriocds
of exporience. In 1934 the ¥Willow Grove mine took ninth place for the
first Semonth period and first plase for the second peried; in 1837,
first place for the first period and third place for the second perioedp
in 1988, first plase for the first periocd and fifth plase for the sece
ond periody in 1930, second place for the first pericd and £Ai9th place
for the second periods The above figures are guoted to show that the
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acsldent records at the Wllow drove mine cumpare fovorably with other
zines in the State.

The secoident records for the Willow Grove mine for last year,
1930, are conslderably Lotter than for other mines of the seme ccmpany
and sre oonsideralbly above the average. buring lsst year the %illew
Grove mine produced 1,476,637 tons of sosl with 185,548 man-~days of
lasbory 59 meooidents, of which unly 20 were compenssble, cosurred dure
ing the year,

The following table ocompares the socoidents at the ¥Willow
Growe mine with other nmines of the compeny for 1939,

Tos of Becldents — Tons mined
por 3,000 mnm~iays por scoldent

niuﬂw drove QeS8 48,010

e ,'::& U‘hﬂ ﬁm 19.?01

Piney Fork 5RO 9,286

The acoldent experience of the ¥illow Grove mins from 1934
through 1832 is indiosted by the following tsble.

Woe 6F GOO1AeNTE Yook mned Tons raned

Year per 1,000 mnedaye por scoident por feta)
1084 0320 14,504 417,338
935 «287 18,9019 Yo fatal
1936 o273 238,81 811,334
issy » 988 28,161 682,972
1989 +356 25,010 401,870

3/ Yeur mizno boonns mechanized.
510,813 tous produced,
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SUFFRVIEION ARD a.mwmm

It ig evident thai the supsrvision of the mine iz both thoprw
ough and vompetents The ocwspeteney of the mdne forsmmn, hie assisteants,
and all section forsmen hes besn eertified to by the Uhio idvieion of
Hines, and personsl conbect with the survivors of the officlal forse
at this mine indlcabes thet they &rs above the everngs in sesentisl
guslifications. That the aupervision hag besn thorough is indioanted
by the fact that not mors then 34 enmplayees some under the supsrvision
of sny oms seotion foreman et axy tines In view of the fapt that the
work ls emeontrated, this mmber ls not exeessive, and it is probable
that sluost continuwous supsrvision s slven to the working forovg.

A vomplete set of sefety rules and regulations do supplement
the mining laws has been adopted by the ocompuny wid 1% is belloved
that, with few oxceptions, these rules have besn earefully obeyed.

FIRV-F ST ING

Ho fire-fighting organization 18 mintainede ¥Flro hydrants
ars looatsd at gonvenlent pointe on the suriwes Mk:! hoge is svallable
for use in omse of fire on the surface. 4 water tank (1,000=zmllon
capacity) mounted on 6 truck and provided with an elooctrrie pump is
provided for use underground in odse of firse Nook dust end portabls
fire extingulshers are provided for fire use at all underground eleo-
trical installabions.

WINE OOMDITIONS JMMEDIATELY PRICR T0 EXPLOGIOH

The mine wes operating normxlly and no wmsus)l omditions
hed been obssrved during the duy of the explosion. The wecthor wes
oloar end sold snd the burometer reedings teken ut St. Clalrsvills,

a
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spde Yo sasurs the lamasdiste service of the 4ate Lepartment
of YWinew, mediesl eid, and &1l the aveilable cutside helps

I was then told that Iichards and Senders, the mipsrintendent
and outside forsman, had sterted Inte the vit southe I wlso
found Steve Dlexs at the office. Qlexe wes the ome whe had
eoms oub on the go-orlled rurasny tripe Upon questioning
hin, fourd that he had left the 19 north and south funetion
st ebout ten ndnutes alter slsven iz & cloud of dunt sod
amoke and started for the cutside, with & lomded trip. Somee
whare clong the mains west haulugewsy ho lost consoliousnoss
and had oome out on the crtelde loop st full spesd, the
trolley pole Mying off the wire on the ocutside but the mow
wentum of the locomotive sarried the trdp beck into the mine
&g Par 58 the lowsr end of the pit mouth pesswey. Thip dige
tanee 1s spproximately 900 feet ook indo tho nmine, e said
thet Moherds and lenders, topether with two othor outside
man, tad gone inte the mine end hed taben hin off the notor,
Blohards and <anders resmingd &t the mine telephons located
8t this point while the twe outaide men drowht Clesm snd the
trlp beok ont the cubside. Olexa's trip wes dbrought buok n
the oubside ot sboub 11130 sese 1 also found in She outside
of'fice two weolmnies who had worked in the 19 north and south
mchine shope These nen stetoed thet they wore the Inat two
o leave the sechine shop and prooweded o the dlgpatohor's
ghenty et the 19 north and scuth Junetion and upon Tinding e
rather digorgmnlzed syoup thers, they hud tobon 1% upon tlome
selves Yo slip by the dispatcher and sturtsd selkdng and pune
ning out of the medns west motor rosds These wen spoke to
Rishards while ko wag telephoning et the botton and hed been
told by him %W o on outsides. They reached the outside at
aprroximstely 11140 aese snd were In exeellant slupe and
&ided In the rescus work st the air ghelt lmmedistely altors

1 went over to the pi% mouth with John invis, sefety
sngineer, to ges if Nlcherds and janders sould be located, at
spproximetely 123170 or 12415 peme The plt mouth was complote-
Iy £illed with dust clowds sud foul alir, making it lmpossible
for snyono to go ioto the »it mouth without resous eyuliment,
7 pounded on the wire poing inte the pibt mouth in hopos that
we might roceive some snewer, Then I left Davie at the pis
mouth with the instructions %o orgenize & reseue crew to go
aftor “ioherds end Sanders.

Before this time, I hnd oalled into the junction
at 15 north and south and 4elied to Jarry Rushl, owr chief
inside eleotricisne I told hinm im detell whet I had fourd
in 22 south and thet they had botbter sbarndon their position
st the dispicher's shanty and return up into 1% north and
gouthe later investigation showed thad Puehl hed remacbered
nething of this cunverssiion sinee the men who were making
the telsphone oulls in the dispatober's shanty wers overcome
with fwwe so rapldly $hal they wore no longer cohorsnt.

41


bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody


John Javin rolwbed lebor thabt he beé organized a
resouy orow ed the pit mowdh and &t sboub 12130 pene e adr
wd cletred sulTiolently so thet without emy other squijment,
other then & salsty lanp, they wepe able o go intoe the pit
wouth &% leest 100 foed or wore %o rosch the budies of iighw
ards and lenderse Ululerds snd danders were brouwht out and
plwen srtifleial respdration and nlmlebors wore used but
they were vot roviveds

I gent & group of aboub slz swe beek up te the air
shedt in my oar bu help Martley get the injured men out of
the alr shafts. I thom organised sll the man svailable on
the subelde and with trueke, filled with atretehors, sus
waeks, trattles bosprds, and other ceberisl end supplios, we
wonh to the alr shaft. The first six mem renched Drom M50
and U entrisg and the breattice may wore cutaide and out
of dsnpor ehoul noone :

Upon rouching Berbley at the Bottom of the alr
shalt, we Fount thet he lmd Folosy all rewdy to come up the
hnfte Dartley had slresd; balen steps to opem the alr loak
doors betwson 24 north alr inteke entry and 23 north, the
roturs lr se 85 Yo Insws frowh adr down o the malng woet,
fartloy and sysell domned gos sashs and orgonized sll the
svalileble men Yo carry mrattice mebterial down the 23 north
reburn sily oourse to whish Junetion point is &% the mains
wosts

s Bhes prosesded with sasis ol galety laxps o
gt dosm bhe msulns wesh ewd try o get into the 28 soulhs e
wore only sable to penotrate to & point slighily sbove the
third brosiethrough on 28 seuth before meeting sush large
quantities of sfbordaup. ¢ thon returned to the bobbom of
the alr shwdt and ofter consultstion smong vwrsolves, dow
vldud that, if sayone wors &live in 22 south, thay would
ke an attonpt Yo resch the eir shall through the intake
air entrics, So 1t weas desided %o oxplore thess entries o
for up inko 24 south a8 possidble.

4o were sble o reach 4 point in 24 south approxe
Imetely the wew dleteunee ns we hud by soine frbo 22 south
before encowstering afferdusp spain mnd found no wen or uo
trooes of nuyone having attenpted to come throwh the alr
courste o fowmd thut the oversest across the 23 north eiy
courge had heen slizhily deamped end proeeedod to sxtend
this dammge to the roof of the overeast, allewing more fyesh
air to blow out an the muing west ontry.

About this tise, Uharles Meff, mian electrician,

and Domenle Stenochini, nine foremsn, arrived. With the age
glstanoe of these two wen and the cutside nmam who wors aynile
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atle, we sterted to brattice off the 2& south entries. These
men informed wme s Hre Clay was conding down the alr sheft
and wented to goo moe Nre Slay, after having beon advised
of the conditions wo hnd Pound end that we belisved no one
wne alive in 22 southewshille some TO 04d weon were stlll live
ing in 18 north and south entries with 20 odd men attenmpting
te go out on the notor rosde-guve me authority to talke oharge
of the resoue work abd proeseded to sesl off 2& south until
such tize thwi the men had been resocued from the vther srues
and the dletrict nmire inspector, Riduard Melee, should ape
rive on the soeune, Hrs Clay inforved 2 st this time that
e hoad been macceseiful in contuoting the deputy mine inspegw
bor and that he wae on his way to the soene,

Hith the arrival of four wore of swr section bosees
and & gronp of inside workers, I left John lartley in cherpe
of the 28 south area snd bratbice work st this points I took
Stenehind snd Je G, lukaghko on down Lhe meins wost 1in an ate
tonpt to eontect the mem at 16 nerth wnd souths Upon resoh=
ing the first door seross the pains west entry, whioh wae
still lubsot, wo lelt Jo G Lukesko atb this point and proe
cosded down the smine west, sarplving et the Junetion. Ve
sontacked the ren who wore in 18 corth and found thwd they
hed adeguate alr supply wnd instructed then that we wers po=
ing to semd more frosh &ir up to then by closing the door
aoross the maine west motor road inby 19 north sud souths

Aftor defiultely sstablighing thisz new sir virculew
tion amd having 1t confimed by telephone by the men in 19
north, we started up to meet theme Thoge 8D non wors ose
corted by thelr foremem down 17 sorth end up the meing west
motor road end oub the uir shadt, arriving ot the top of the
eir ehaft at ebout 310D pene After establishing Yeleghone
sormaridoation to ire Irelend on the outside of the wmine and
udviging him of the work thet had besn done, wo formuluted e
plan at that tine. Az soon zs adoquate men arrived on the
goonm, we siurted a searching party out on the waing west
motor road and & searching perty up 19 southe. Before sny
partios wore organized, we recelved ¢ cell &t the hmotion
from throe mon whe wore working ot 1P north 17 and 18 wegks
These men had no koowledze of eny explesion and were in
frogh alr snd had eturtod out of 17 and 1€ west towerd 11
wapt from which point they hed telephoned the jfunstion, 4%
being approaimetely their guitting time.

I instructod them to procsed down the Junstion and
they arrived there without sny assistencs, Two of theso men
wero sent on up o the air shelt and arrived on the outside
st Bi00 peme At this tiwe, Helos arrived on the cutside.
After advising him of the information we hed pottep from the
men who wore takin out of 19 north, it wag thought the best
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policy to start & soarching party out of the mains west and
to thoroughly soaroh 19 south in cese the informetion re-
cnived from the 19 north group was noi absolutely corrects
Thie plen was sdoptod bestuse it wae of the opinion of all
that if any attespt wee made to air 22 south, the remaining
men who wore alive on the motor road would be in dapngers
Hotwsts party srrived at 19U north sxnd south Junction at ape
roximetely 3316 pente

The perty, organiged to go oub the motor road,
conslobed of Tom Gettings, ¥Wine Safety fAppliances Lompany,
end Csrl Clipp, seotion foresens These two men procoeded on
foot, testing the eir, DJehind them, snother orew of {ive
man with ocars wes sont %o plek any bodiss foumd along the
motor roeds At Bild peme I reeeived word from Carl “1lpp
over the tslephone that this yerty hsd resched the bottom
telephone wnd had found 23 wen, all of whom were down tub
bresthings This party of ressus workers resched the oulside
8% 5120 peme Twenty-three men were found bebtween 12 north
and 8 north, s distenos of sbout 3,000 Pfest along the medn
haulogeweys The man closest to the outside wes approximetely
4,600 feot from the pit moutde

The etory of Domenic Stanchind is as followss

The first thing I ddd, I eans %o the ndne about
oue o'eloek end I went over to the plt wouth and lfound out
thet they wore working on John Michards as he had passed out
feon fuwe snd thet thore wes uo way of gotting inte the mine
from this ende 1 gob ny lemp exd zot into my cer end wenb to
the ghafts I net ¥rs Clsy at the top of the shaft aod he
told ueo whed had heppeneds e enld thet ¥elller snd Hartley
had entared ths mine shead of the men. iire. Jlay also gald,
"whan you get down there, get in touch with Maillgr and tell
Bim I want to talk with hime" I went to the bottom of the
shaft snd froo there I went down to 28 norths I nmot Valller
and Jartley. A timber hed besn blown out at L3 north overe
oast snd they were trying to puk the timber beek In to re-
egtabligh the venbilation. I explained to thom thet it wes
not necessary Lo rebulld the overcust ss all the alr would
go down the wain entry wwy. They told me thet the overcsst
from 22 gouth was &ll rizhte Fe proceedsd {vom ibls polint
on down the meing weadt to whers 22 gouth burns off the meing
 wosts Fhen we reached the junction of 22 south, 52 nesr as
1 ssn reseibor, we were joined by & group of other sestion
foremsn tud we deolided Yo close 22 sonth offe

After 22 south bad bosn é'la\osed off we gontinuod

going down the msin entrys Upon rewching 10 south wad north
Junobion, we got in commmicstion by telephone with Steve
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Hobart, ssotion boss, in 19 northe e told hin to stand by
ag we were joing to closs the door el the jJunetion in order
to put 81l fresh air in 10 northe After we had olosed the
door, we told thes %o stend by as we would omme out where
they wores before they wstarted out. Then after we got there,
¥aillor and I sterted into 19 north and we met Steve lHobapd
in b sast on 19 northe Upon reaching Steve, I aaled hin 49
ho had 81l the rnorth men with him. He sedd he hade Then I
asked him 1€ he hed «ll the south men with hin. i sald he
didntt. They hmd sll but 27. I acsked Stove how the south
men got ints the north. He sald he had onlled the scuth men
by telephone snd told them o po into the north. I asked
him 4f he hed the south ssobion boss there and he sald he
dide I mshod him i all the men were sascounted for and he
soid he didn't think so, 4wt some of them went out the
motor rosds I explained to the men that they wers ull ready
to go outside, for them not to be afraid but walk slowly and
that the air hed been ree-estublished and thet they were gafes

1 took the lsad sl led the sen down the meing
west Junotions Then after that group of men wers oub, we
deolded to explore 19 south as wo 4id not inow how many oen
were left in the south. Upon resching 12 noprth Junotion at
the mains west, 1 expleined to lHobart thet they were %o go
out the new alr sheft at 23 north and for hin to take ell
his men cub that ways

Bafore starting into 18 south, some Seil & ilver
men hed oope and we hed & proup of nine mens Just an we
starded into 1% soutk, we met three wen comisy ouk of 10
south and they told us that they had bean working in 17 snd
18 west, 10 south, snd that they didn't kpow anything hed
happened only that there wes ng pover on the line snd timt
thore was no man-Lrip running. @ asied tham if they inew
of any other men working in 19 soubths Thay did nol know of
waye Ve seked them if they would be able to go beeck and two
of them sald thay would be plad 2w o bBuok Lo ses 1L any '
sors men wore left in there, but us one of these men didn't
iook so good, we decided to loave tham go out sxnd telks one
fellow beok with ug.

The men that were tsken buck told us thet on the
wey down they saw that the 11 west door wag left apene. %e
deoided that belore we explored the south, we had betber po
down snd cloge the 11 west door to reestablish the sir in
+that part of the minse dJe¢ Co Luknshko went down by hiraelf
40 11 west with the instructions to close the door and siesy
on the fresh air side of the door albur he had closed it and
weit there for at least b minutes on thet gide of the door
and then oume out with his safely lexp and smke a dest of
the aiy on the return st 19 south and he wes to report to us
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47 it wes olear enough for us to come to hime Affer thet
wng done, he called ue by telephons and told us thet overye
thing was 0.%e up to that point.

Then I took the proup of men that hed Jjolnsd us ad
that time and went to 11 wost in the souths After recohing
11 wost and mwetling wp with Luimels, again we organized
groups to sxplore 28 weet, 19 east, 10 and 16 east, 11 and
12 woet, and 1 apd 2 easte I Gold Lulmake that he would
have charge of thet group of men for thet inspection as I
was returning to the Junstion to sse what was happening to
tho non that were on the motor rodde

Upon returning to the jumotion, I wes inforswd by
Hudller that a group of men had gone by him going towards
the outside to rescus anyone who was on the motor roade Af'w
tor wo had reseived a complete report by tslephone {rom the
explaring orewe in 19 south, they all returned bask to the
jmotion until we hed & report from the cutside that all nen
on the notor road were ouls

Afber we wers susurod thet all the men had sterted
out on the nmotor road were outside and when the exploring
porty came baak from 1% south, the pewer from the cutside to
the Juaction was shut off on the outside. Aleng with Diok
Boles and Jeprone ‘ateon, whoe had Joined the party et thet
tine, we cloped the door et 1P south Junotion and went baek
up the muine west townrds 22 scuthe ©hon we reached 2
gouth junotion, we decided to bulld temporary stoppings and
put the full foree of the alr into the 22 south eres.

Ao sttompt was mede to pestore ventilation in the affected
 aron through 23 and 24 scuth air course, which ws extresmely diffiocult
dus Lo extensive falls and dangerous roof conditions; howsver, the
work was carried on until 4t wee no lenper poseibls to sdvance with
the. amount of alir awmilables

The entire 22 south section sonteinsd extonsive and numerous
falls wnder whioh approximstely 50 of the 89 men who wers killed Wy
the explosion in this secbion wore turled,

After the ventilation had been chamged to permit clesctrieal
squipemnt to be operated on inteke uir on 28 south, ¢ loading machine

was put in opersition clemnlng up fwlls on thls entry. Alber the falls
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had boon olomed to the Junetion of O eust, €hw § and 4 esst entrics
wore wentilated sod enxploreds The work of ventilading and exploring
b and 6 onst ad roous off § eact, the 21, 282, 25, end 26 south {sow
ortrice, and 7 and § woetl opdries vwae copdtinucusly cerried on until
parpleted about 200 Deite, Herd: Zle In the meentine, we tho oleone
ing of folls propressed, sdditliopel loading smobines were pud An opw
ereblon on the J cest and € ot D eart snd § oent, 22 south, snd 7
md & weste Thiz wark wnd ovotlnued to Mersh 28, vhen the lasi body
wes roocyarods |

The porsemenel of thy Durcsu of Mirge, uwslor ihe directias
of Je s Forbos, supervisise eongloosr of the Ssfoty E}iﬁwim, i3 g 1% T
oirebed in the recovery spwreilose wilh o or wore wen sotively on
oty anderground from Bull paiie, Hparch 16, o TelU peue, Mureh 88,
vhen the lest Lody wes resovercd. The Durosu of lines' perticipetiom
in the recovery work owslisted of coppulisbions it e nenersient
end ingpectors of Ww Slvisiow of Mines, Chio Depsrivent of Jodustrisl
Belstions, recarding proper spd sele prooedure) oupoevislon snd 44000
tiom of the worklng foreen 1o the revatilatlion of the nlves @l nyrow
oobion of the brattlos orews, lsbor srows, am loading=aahioe oprown
seninst pelsonoug gas, mof [elle, sod olher haserds ipoidental te re-
sovery oporabionss Thw olosest possible sooparation exlsted bobween
o Thic Dbvisien of Mioes, offielnls of the nlnlng cwpeny, ol the
Pureas of Uines durlng the rooovery opersiiongs The rucovery Wk was
eroanised into $liree Tehour shifts, eod ob loast two Duromn rowobar
tatives wwe sssirned to ensh 8:30%s
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lowostizators are of e oplndas thet the exploslon was luliisted ab
s bluck (peliet) powdor storajy box loeated on ¥4 south Letwoen 7 mnd
8 westy howewsy, iu the opinion of %he Duresw of Hince imvestigebors
the évi‘;ﬁama e 8 ot canvinelnga

ividanee upon shich opinion is Lesed thaed the axplosion ople
cinnbed of the foce of & woet Lo as Dollowss

1e  Froo the condfition of dhe {sce wd the loostion of e

bodies, % is indlopted timf & shob wes flred in the left rib in slarte

ey

lng & roow necl, wowr (Lo fece of § woet, Lewdiately prise 40 the oxe
slosions  This s indicated Uy dhe feot thab the shote{iring cable was
shyrury Drom the faoe oulby @ boesuse the body of the shot Lirer wes
Found as S outin and o8 e ghobteliring ceblos

B¢ Anedpews of o sersoine s In this rib sed boelew and slgo
fron the rodk shod bole of the fsce of § wosbk, wede by e ixploslvee
geetion of the Iurosy of Wuss, show definltely thet hlask powder wes
shot o Shose holeSs |

3e¢ Iwidonve dlontes thabl sn oxceselve momant ol blask pouw
ier was used fur (o Weeden to be brourht dowm, aod thel e coal was
throws, due Yo the angle of the shob, speinst the feoe and ricoabeled
erningt the #ight vibe This violent Visellry eud wowewernd of Ho cosl,
1 adoition Lo the Ybug dust® stewdng In the hole, dowblvse twrow
sempiderable ooal Guwt late W alr, and this dwet, topetler wilth dust
raisad By the nreseding rook shob, probebly forred s el lelextly domge
elovd of dust Lo bo igdted by the floee of the bleek Dlasting powders

o The shsexce of viclonoo ab the fmees of T and  weet Is

pdditional evideves tiel the exmicelion wriginaied ol this point. In

A
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hdrods of oxplosion teets st Hw Duroen's oxoeripentsl nlns 1% is

found thet vzmm;

no, *aim‘me is mnﬂimsmﬁ st the peint of eripin

\/’\

o

of mcrlmimw, ; m aﬁnﬁwé Y Dlemeout shots of blaok

blanting powderg thie Jeet Lo foribor Sorms oub by rescral chaotves
Llove followlisy mumorous explosions lnvestlionbod by Duress esgloearg.

s

The three men found nosr Uw

’511

mee of § owest weew not severely indured
g gericusly bunwd and wore probebly Billed by csrben menonide. Al
oller men In Yo oxplosion sree were killed alsest instently by viow
lonos or burns, or bethy this Dwriher indloates the laak of viclence
&% the fecor of 7 snd © wert and plwee pround for fhe cumoiusion thet
the igpltion of dust (poseibly imeluding soms paB} coourred beros

Do  There wes plouiy of evidamers of lnlense Leat ioby the
Tagt oven eroegout of T woul, W shown by heevy depesition of colw of
ellversgrey oclor on ribe, rool, and tiebers. This lwevy ookluy lends
e lowestloators to bollove thel e soowpmdstion of a8 was nrosest
with relatively slow Dugning of thls rage  The nvesonse of pag In 7

S - sﬂ L Fwwg, Argn  Boe E§ NPLNTIT I S, & ; R 5 S T engdo 5. 4
weot may hovwe besn dus Lo Lhe 1iberailion of pae by lle shobs which

wors fived In tils oniry a shord tloe Lofore the explosions Thw aooue
ruleblion may heve rosulied fron e derengement of wentilation aough

o Goor of doors hovidy boen lelt onen, therdby "ehoriing” the slr fros

9, P 4 A T Ao ad oL
e fuoeg of T snd O wonle 34

calt was wosent ln olither ¥ or § wost
or bolhy even o smell porocntuocos (Frow 0.8 tu 8.0 poroont), iV would
sdd rmtardally to the eoploeslbllity of o coal duste iinne oo hes
Voo found ab both 7 snd 8 %‘%ﬁ:ﬁfﬁéﬁ% ginoe tue explosion, i is rowse
ablo to belleve thet cae wne beisg liboreied prios to the enplosion.
“his o Purtler mubstenbisted by fMindice an explociye mizture of pos

3
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iIn the faoe of 7 weat Lolors wonbiletlon wes rostored mnd by sunlysis
of ssnples gollooted after ventilebion was reslored, whieh showed 035
pargent of methene ab e face of & woet mnd 2446 poroent in 7 wests
et was slee dedectod by flasw selety luy several tiwes after veptie
lstion wat restorods It Le therefors strongly susposted thet nethane
ms war & Taotor in indtisting the exploelone

G« 1% iz bellioved by luress lowesticoators thet, eftor the
Imnltion of cvel dust at the fooe of € west, the cxploslon wue HroDo
suted outhy ‘%y the sonl dust which e relsed frfo tiw el by the
piomeer Hretture Wave ﬁ.ﬁzaﬁ preceded the flmw of U oxploglon. Iy
e Lime the explosion rosshed the Juveblon of ¥ sl £ weoel with lhe
suuth feeo culriee, 1% we epporently trawling eb o Ligh rabe of
gmot end had devolopod comsidereble prosmarns It io slso belioved
el the powder Low, vhigh wne slnosh direeily in e path of e oxe
olosion, wae whiolenily mowed Ly tho advence oressure wave snd the
neador was igplted by the follewling {lame

COROE

ot IHLneT

s Ua Hardesty, corompr, Telmont Counby, te Clalrsvilles,
Chio, sdvices that wo spscial inguiry wee hold on the illow Grove
mire disastor othor Then that be o Bis sbeff offivially sausingd all
of the bedles thab wore resoversd from e Willow Grow mise and took
teetimory Tros 18 porsont et the zine during thw recovery of Ttwte
botilote Il stobed st be besod hls eonclusiony $het the deatl of
68 man in the affeoted reglom wes ceured by durn o the Jaeb fhed
11l bodles chowtd evidonse of third-dogres bures axd tleb sl the tlue
o hls lmwerti-ablion the cauee of Ww exloslon in the ¥illow Orove
afng, shich soourred ob Hersh 16, 1840, e unnoe

&8
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o (EI0

SOT eeant

The follewing o o pross relcess issuwed oo April 12, 1040,
by the Director, Departuent of Imdustrisl delatlons of Ohie, on the
Willow Grove sius disesiers

aeer a sareful and extansive {nwwebigstion of

the mine explogion whioh sovwrred 3“‘%@4; 1¢ ab Willow Crove
ming in Deloort Cownty whilck lgeluded the olyeicnl szanie
natlion of the mize hwwdistely folluwing the resovel of the
lost body, md the a.;.“?mg ol mwwm af compRy officlale,
powder experds, one sosber ui' e Pederad furecen of MWoes,
m‘mﬁm, represopbatives of de Unived Hlue Norkers Unlon,
wxl of Stote nlre lnspeoiors, the following csmslusions e
wades

is Tho oesbt of the emplotion wes sonlioed within
tho 1idite of 7 amd § wost entriss snd thal srtlon of 24
soulh botvwen the Junctian of T end & west.s

Ge The geverity sod wide exbent of Uw enplosion
wars e roemald of & ey § ;

Lod dust exnloslion.

Se  Whe ewildeunso o
sune of pog ap Lhe ,L..sz“mmﬁ.,.‘.w wmz:m

\.Qi. J:wnfv & w”‘ﬁ-% LGy

de 4L the feoe of § west ; :
hore pwy hove DuOn g ovg m:m\;ﬁf’ ehot fired wivieh would
haye hoon oageble of canslng & euplosicie

Be AV e Janotdon of T omnd 8 wost with 24 south
n destroyred etesl powder mesnsive vwiileh wue loosied on 84
south %twm T and 8 weel pave evidenos that & tersifie
exrlosian hed coowrsed n’s‘" g polnt whieh wos cgpeble of
arooecating & duel 0losion.

oy mmim fror She ore :n«,}m. raced of evidence
plogos the poab of the uxv“*}.wmn o 24 south bebween the
jxxmt,{s‘m of ¥ end 6§ woet, and the srobelble cpuse of 4he
arioayy explogion wae th 53« ouplesion of the sowier sapesine,
the amuse of whilsh 5 wedowems

AN
‘U ’&vu'/-t e .nu'.'s.é; TR et

e

- X

After caralully conelidering oboorveilone mde during rooove
ary socretiong, evidenoe and informalion oblained Wwourhout tho inw
4

veghisation, the resclls of amlyses of dust snd alr smwwles eolleoted
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in the miop, end the sarefuld welighing of twelinmy presented during
heorings conducted By the Depertrent of Industriel felations of Chdo,
the Durcan fopvestipabors are of the opinion that Ghiis explosion oriw
ghoabed In the fwee of § weet snlry off £ seuthy thel the explosion
was cmused by the Cirlng of o ehef of Bleok poliet rowier ebormed with
"oug dust® whieh ignlted & olouwd of wowl dust, in wileh ges By of Y
nob hawe boen prosenty ond Uhet the evapleslon wme Jrgpaiabed Lot

out Yhe affroted arcn Yy oosl dust which wae releed in susponsion by

tho Initiel oxplonicne

P EuE e
A

I the opinden of tle writers, thers sre eix cubstandivg lose
pona lesrped fras this esploeion, ws folloss:

1s Tho we of Blaesk Llesting powdor is e hasard s sy cosld
ndnge "hile thove in o diiferenss of opinior ek to Lhe poipt of wrigin
of tils explesian, the lovestigators are in spreewut that blask bleste
g powder inidieisd the explosions The fest thet blaok %.:\meﬁmg po g
dory in cither gremuler or cellet farw, sen be eseily Lmited Wy Clave,
and the fact that it sroducos s lomg, ot fleme wien fired, rexders it
el more hesnrdour Yo luedle end to wse Lhum persdesible solosives,
vy oxplosione end W lose of usy lundveds of lives have reswlted
from the use of blaok sowdor. Tecpuge of the danger in the use o
Wlesh nowmlor, cow (labes orohliblt 1te we in wy conl wine and ragyy
Hetes prodbit ite wee fo prepy ooeld mivee, md e Sureew of Yines »
sinso shortly aflor ite orgesuisation, hef rocowended the uwse of pere
phoeible explosives (with emelusion of dynemite wl bleck blesting
purtor) for blasting ournoscs in conl nincge

o7
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This cuxplesion is ong of four vory bad dlsasters wiieh hewve
pomurred In the last 4 years o blbwsinous nines io the Unlited fﬁt}g‘%‘:m
in oonnoetlion with Blesting in seochanized mivess Dnguestlonably blastw
iy An mechanically operated mdnos requires el more safepuerding than
1t now heg. |

fe This explosicm forelbly dwnmwnsirabes the heserd of heule
apswnye bolng weod as roturs elrwnyss Uad thw wselsn west haumlage been
oo inbeke sir, ab leset thrve lives would have beon sewved, the oen who
sncaped tho viclenco of the exnlosion could bave left the misw imwedie
abely In salely, aid retone aid recovery oparations would not have heen
deloyede Additional rescons for vlsclng the hmulerewsye on Ldels slr
sre sondsinsd in (he body of thie reports

dge 1D dhis mlew hed beon groverly rock-dusled, 1t i sluest
o corbelnty thet wly o fow lives would hewe been 10wt rother fhan 78

4o snother leeson les Loen deweloped o e resulb ol munlye
eis of sl alr sarples. Thoes chow thet ab lessb 50,000 oubile ot
of wrilene per dey i bolng Mboreteds hle uine bas boen cenuidered
Lo Yo nonensay and has boen opurated on thet basis end, wille the
seount of wiluee 18 0ot as lecpe o Oor now popsy minge, 1t doss
serve av s warnlsg el o deppores comililon wd bt resdlily be enooufie
torede Horeuwor, beceuse of the fsct tiat develspment in conmeobion
with ueohanios) operebion s progressing et o rapld rete, and Giet the
mine 18 repidly solng Delow drelnsro end conmecuently wore cover, it
ls ronponeble $o expect thet more pas will be spocuntered in the Dubure
thax there hes boun dn She pasts  In {seb, thiz cxpleosion in & compulled
noncessy mdne 16 werely a ropetiticn of the faot whiek s boen pwowven
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by soores of oxplosions that mo wine een be cousidered nongessy Af
explesive gas osn Do found dn 40 et wlle Hoet of the vory destrusiive
conlwatne exglosions in the Upited Slates haww soourersd in ihe Sow
selled nongaory nines whioh plee off & 1ittle gee or possibly in nines
vhich are tormed elipghtly cesaye
Ge There woe congiderable 4iffloulty in Wentif'ying the

Dodies resovored Decsuss of the cheokingeineand~out sysbe: which wae
bolng wede Thiv sycten wne dased on cheok mubars placsed on the babe
teriee of the ﬁlﬁﬁaﬁric ooy leopes  In 2oue lnebenoen 1b wee found thed
e vietize hed cliomged lmepe end comsosueptly oheck nebers, &nd in
chher lnplenves the balteries wore Sorm fros the men Wy tie foree of
tw exploslone It 1o Believed et o systes velng two chechs, omp of
whioh is always on tho bady of the ven end & duplicste thereef placed
on 6 thent lLoard vhen o anters the g end telben off wien he lenvos
the wine, would afford s more relisble sothod of dentidicetion aud
eleking in end ot of e nlee

G The lesk of knowledgs of dw mroporties wnd plysiclepiesl
effects of mime peses eand the lack of mrover equipsent snd tralzod sen
mrobakly resulied in e loss of the livee of She twp wen who were
Eilled a short dlstenes inside the =ine nortels fulfieient orotestive
o detective equimmnt should o orovided ond zen trained in ibe use
and In wothode of resove wl regovery ooorsbione, o thet b end
Bquiprent may o evallsble Lo such ewrgencies.

CUIBEEBARIE &

The Daxne Coad Company of thic hew inetltuted many commygie
able eeloly proetioes st ite Willew Growe mine, sow of whileh areg

ue
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e Hizh tpe of supsrvieory officlele and the practies of
slucing o foruumn owor o foell soohlion, whleh porsdte freguend fnspeos
tlone of gush working plugee

Ze Tho paot poud seoldont resord of the nlne reflvets the
abbituwde of the compeuy hoverd spfoty, end thet zood conpsratlon Lew
tuoen workers sod of flelals e oltaloeds

ds  The ealoly arpmulestion and salety comlbtlou getbeup of
workers las, withoub doubd, boss g lerpe fector in malntsining o pood
safoty recerds It 18 understoed thet the Willow Orove mine hed e
lowest oopensstlon rale of all nines I U Slalos

4s The sedery ssd procresedve methode wsed In the winlug,
trendpordaiion, wd Wrwelennt of ool areée comandables Thls has
oauged the Hillow Growe nine o be inowps oo e "nedel sdune.

Be The poidicetion of the "Dmane Yews™ Iin awinted form in
which 1L s lesuwd 1o wnlque i cond mining, snd sereds o kot clopor
aeoperabion botuwssn men and sensrorente

s Thep uwse of versnissible eleetrie cep lemne spd peraiee
aivle PMleme sefoly lampe I besting for gas snd the wee of enfeby
hate, safety popples, sod sefvdy shoos are conpmmdeble pracifosss

T+ Tho setablistewsl of Uw pow elr ghelt i & decldedly
exoxndale proosdure, piving se 10 does & much beobior opporiunity to
et ilebe the fmos replons end aleo providing saother escopowsys Ile

Cworthadiileness wes saply proven for both purposes during the recsnt

dhenstbore
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BOATTUSS

The following recomwndations ere sude with the belief mb
heir sduptian will muterially lossen the ohwwor of an oxploSion 00w

currinog in this nine in e Jubuwrt.

Youbilation wd Das

1o In view of the faot that the smine liberates wa spprew
cisble guanbtity of metbane el boossuse of the noasibility tial lerger
quanbitiss mey be erooumbered, it ie rosorpwunded that this nine be
cperated ob & goassy~uizs basise

| {m} Pire bosses should be employed to wake preshift

+

axaninabions and mal

y & rocord of thelr DModiges
(b} feotiom fovemen showld wmie fremuwnt bevts for pos
throughovd the shlita
(o) Hining meshine and loeddny meohine orews shoudd
also male freguent teste for pose

¢  The wentllisting fen abonld be of & rovereible Yyoe,
ghauld Do offsol ot Ioest 20 foel from thw odpe opening, snd should
be provided wilh adeguis exploslon doorta

Be  an saxilicry sourse of power should be provided in tie
geent of fallure e:if e resuisr sourse of DOWET.

4 & wnining deview Gud will give both visusl sl sudible
warping snd o reolay switeh to oot «If the slectric power frow the aine
in the seent of shopplng or slowing dowm of the fan should e provided
o the fene

O The wetileting syetee sbould orovide an edeguabe saount

R

of fresh sir in feoo mgzim@ o dilute @l rendor hernless sy oxploe

Y
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plve or noxlous gesos formeed or libersied, and 1% showld be arrauged
2o a5 to put &3] heulepews;s on inbeke airs

'ﬁt The wentilabing eiroult should be spllt ¢o that nob mee
than ome sol of fect entrive will be oo ote enlit of &ir in socordenos
with surreviions made in the Wwddy of thin reporbe

Te Drosvetlronhs should e nede wrogtly snd &8 & distenos

urt bo oxgond £0 Jond.

8« Falles shovld Lo resoved oF lsveled, sad eporcachss Yo
ovorcasts should be graded to Rdaln grenter ventileding efficienoy
snd an inerensed gquantlty of alre

Os  The ups of doors shonld be slinimsted se far ne possible
by the use of oweroests, but vwhere 1% Lo nesossary to wee doors Lhey
should e instelled ln paire to fers sz alr locke

e Latebes should net be instelled en doors %o hold then
opon, epd deors should Lo lawye Lo sueh penner es o lwgurs positive
gollwaioninge

1le A1) stoprlmgs shanld Yo sopubrusted of lssorbusiible
witerial.

134 The use of blower faus in hde nlne should be 4ipsane
Llowed snd Yime curialae veed lnstesd to foree Orord abr fros Uk
braaisthrouhe o the Taooss

L5 tbendoned or workedecut sectiont of e sdne thet oanw
nob he thoreughly vendllaied wnd lnspected should be sealed with Lkt

fnsaebustible stopoinges
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1s Tho uso of blesk blesting poeder in suy forsn should be
disvontinued, and oily peruisaible explosives wied in & porniesidle
prier should Lo wsede
£+ The sonditions of use of sush esplogsives {6 comply with
permissibility ares
(a) That not pore thep 1=3/% pounds be ueed in eny o
holes
(b That slneteie detonsbors of nod loss {han Fos &
gtronpth be ukeds
{6} That holes aheall mot Be drilled om the =013l o
it the swd hove 6 burdis o hesvy b 13 is 1ikely te bl
by
(4} that the explesive Lo tanped with lnsadustibie
sbeealng $o the collur of the holes
(o) That the shots bw fired wibth n permissible battery
or obhor perslesible firisy deviaes
{£) That nobt more then oo shob i fired of o time wnd
that ne shet e fired jun e presenes of & demporous perooniaps
of ocaplosive et
Ss  Sumpetent slwl flrers should be eeployed to do all dhoote
ing of posl and rocky, sed they should seke tegte for ges belore and
siter Jiring each shole
%2  Ho move sxplosives should Lo taban ints the oloe op
ghored in ey wnderprsund dletribubing meesine or box then is nese

ebrary fof o depte opernticis
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%,

Gs OQowplderstion ghould be given the use of shesihed pore
miesible explovives, & now type of extrae~scfe permissible explosive
for use in coal pdnone

Atleyine Ceal Dust

le Wator should be uked oo mindyy machines, loading vaw
shirss, befers arnd altey Lilaeblng, end o londsd and supty oars Lo
slley coal dusts

o A1) werking plnoes sheuld bo thoroughly wetbed in the
faoe replone for ub lewst 40 feob book fro the looes

1. fpouwrmlotlons of leooss soal v gonl dusd ehould Yw
slowed up red loaded oub propersiuory to rockedustings

Ze ook fusl should Lo apolled te ihe surfaop of all opene
e, slrwge, enbries, bhaclogoweys, Poomg, sad srossouts o within
et losat 60 fect of Sthe wriling fpeee in swificiet swount as thet
the ipecuibuatible senbert will Lo a% losst 80 percmmbe

Ss I pos i presmdt ln the alr ewrspt, the Leobustidle
sontent ehould be inersesod abowt 1 pereaxd fur every 1/10 percent of
gk prosenbe

4  Owoples ol rook dust should be sollvoted frecusntly in
?&wimé plases throwhout he rine end, Wt analysos of sucsh ssmplos
disslose that thore in Joes Llun §8 peroont luosowbuntible grosent in
myy portlon of the mine, rodusting sbould Be dove Luwdlately zo the

required nommt or nove of Iueasdaietible will be prosont sl all thuose
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Cloetriolty

1. A1l oloetriesl ogipment used at or oeer Ww face of
workings should be of the pormissible type and shonld be nefubeinsd
in & peralegible ounnere

Ze Trolley or csbleercsl locopotives should not be opers
ated exsopt on yure inteke eir {eonbelning not less then 20 poreent
6? oxygon wid nob over Cell peroent of inflmwable gas), snd in no
evopt should they be operated bayond the lest open breakethiroughs

Be Trolley axd bare power linss should be sdequutely juerd-
od whorever thoy are lesn than Ow3/f foub ebove tie raile

Himosl lrnpous

le A uore positive cheokein end ~oub gyvienm should Do e
sloyed, s segeestod ia the body of this ruporle

” f. Yo sueldns af ooohore’ seiicles should Lo pormiiled in
sho mine, sud & Syvhonalic soerch should be made el frequent intervels
Lo assure that smolors?' articles o mabehes are not belng talmw uwnderw
roundt By eoploywets

3s 4 miveerescee sbebion copbeining et least 10 sets of
mxygen broathing apperatus, ges mals, w@d ;%ﬁiamt;mg devices should
e provided abt the mire or e readily svellsble for coorpenio) vEes

de & mmﬁw af poeleched waployves should be given s oourse
of imstruetions in the wso sod eere of oxypen breathing spraratus and
in rosoue snd rocovery opersilme. Ieployess trsired in tide work

ghould be given sdditionml tralping poricdlcellye
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6-139 UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

Test NO. oo G—COAL-ANALYSIS REPORT Lab. No. .B=50893 ...
Sample of High Volatile A Bituminous Coel (57+=145)~CF, _ Can No. W=04
dpera,tor _Henna _Cosl Company Mine __Willow Grove

State Ohio County _. Belmont Bed ___Pittsburgh

Town _____._ Neffs

Liocation in mine _300'_inby mein West butts on C north Face

Method of sampling ... Standard Gross weight, Ibs. 78488 __ Net weight, grams 1046.0Q
Date of sampling 3/29/40 Date of Lab. sampling __3/ 31/40 Date of analysis -
B. of M. or U. S. G. S. section _Bs _of Mo Collector Je We Pero
Am-prY Los3 1.3 (Aizq g;iléd) (As roeggf'ved) (Mois(ggrAeL free) (Moisturg gﬁé’ ash free)

-5. Moisture _ ‘ 1.9 3.2
s
£ | Volatile matter. 39.2 3847 40,0 44,7
-]
1 -
E Fixed carbon_ 48.6 ] 47.9 49,5 5543
=]
&

Ash _ 103 1062 .. 105 e

100.0 100.0 100.0 100.0

Hydrogen
2 { Carbon
=
[
& | Nitrogen -
[
=
£ || Oxygen 5 I A
B

Sl]lphl]l' 5.6 5.6 " 3.7 401

Ash . S N . I
British thermal units 12960 12780 13210 14760
Softening temperature of ash °F.
Date April 3, 1940 A (Signed) .. Ha M. Cooper ...

Chemast.

This report is in a public file in the Bureau of Mines and it is not_to be used, in full or in part, for advertising or sales promotion purposes without
permisgion of the Director of the Bureau of Mines . 8. GOVERNMENT PRINTING OPFICE 68404
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Form 6—138 UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

Can No. _.____. W=04 F—SAMPLING REPORT Lab. No. B=50893_
(1) State ._.._Ohio (2) County _._Belmont (3) Town ... Neffs @) Mine Willow
(Post office) . Grove
(5) Sample oinEh Vol A Bit Coal = (6) Analysis desired Proxe 2 Se, B oLeuls
(57.=145)=CF

(Describe if other than standard)

(8) Location in mine ..300! _inby main West butts on C 'north face

(Distance and direction from opening. Locate with respect

_______________________________________________ o . (9 Date..3/29/40 ,10.
to rib, room, pillar, aircourse, entry, etc.) (Of sampling)
(10) Cosl,dry ormoist ... DXy (11) Gross wt., Ibs. ____.78+88 (12) Net wt., Ibs. ... 9_1DSe
¢ . (Sample cut) (8ample mailed)
(18) Sample from fresh or weathered coal Fresh . ...
(14) Roof Soapstone _
i (Xind and quality)
(15) Draw slate or roof coal
(Description and thickness)
(16) Floor ... Gray_slate, hard, smooth .
- (Kind, soft or hard, smooth or rough)
(17) Vertical depth from surface to point of sampling, feet __ 180 . e
No. SECTION OF BED . F1. INs., No. SECTION OF BED Fr1. INs.
x1 |Bone .. 2. ... 10 |.Coal . : .4
2 Cogl 2 2 x1 | .Slaty coal SN S N : B
x3 |Sulfur. e 1 12 |
4 [Cosl 2 18 |
x5 |Bone 4 14 -
6 [Comd e I 1 .8 15 |
x7 iSlate _and bone. ,' - 2 16 |
8 |Coa e 4 Total thickness of bed 5 10
x9 |Slate end bone . LS MR S 2. Thickness in sample.________........ ... S S 8 .
(18) Excluded from sample, marked X, section Nos. _l,_..3.,-,5.,__2.,___9_,__&1'16. 11
(19) Send analysis to Ja.Ja. Forbes _ (20) Collector ..___dJ.« We _Pero (21) Office .Pittsburgh, Pa.
Above information copied from B card by FEH ' on ... April 3, 1940 , 19

" S.GOVERNMENT PRINTING OFFICE 6—8098
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6-139 UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

Test NOw oo eeeeeeeeeeeen G—COAL-ANALYSIS REPORT Lab. No. B=80894
Sample of . High Volatile A Bituminous Coal (58.-144)=CG. _ Can No. M=25________
Operator ___Hanna Coal Compeny Mine ___Willow Grove

~ State Ohio County Belmont Bed Pittsburgh

Town Neffs

Location in mine .7 West, 60! inby last chute == 19 South face entry

Method of sampling ... Standard Gross weight, Ibs. 10293 Net weight, grams 1017.0
Date of sampling 3/2 9,/_ 40 Date of Lab. sampling 3/31/4%0 Date of analysis 4/
B. of M. or U. S. G. S. section _Bs__0f Ma_____: Collector J. W. Pero
Am-DRY Loss 1.7 (Ai.S dried) (As r(}egeA'fired) (Mois(ggr%free) (Moisturg and ash free)
'ﬁ Moisture _ 2.0 346
% Volatile matter_ 3841 3745 38,9 43,7
l§ Fixed carbon_ 4942 48,53 50,1 56,3
. Ash _ 1067 ... 10.6 - 11.0 . .. ioae
100.0 100,0 100.0 100.0

Hydrogen
2 | Carbon
=
% Nitrogen._.___
.g Oxygen -
B

Sulphur BB ' 343 34k 348

Ash - . - -
éritish thermal units 12910 12690 13170 14790
Softening temperature of ash °F.
Date ... April 5, 1940 (Signed) ... Ha Mo CoOPEr

Chemdst.

This report is in a public file in the Bureau of Mines and it is not_to be used, in full or in part, for advertising or sales promotion purposes without
permission of the Director of the Bureau of Mines U. 8. GOVERNMBNT PRINTING OFFICK 6—8404
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Form. 6—138 UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

Can No. _M:25_ ___________ F—SAMPLING REPORT Lab. No. B=50894
(1) State __.___. Ohio .. .. (2) County Belmont (8) Town Neffs (4) Mine Willow. ..
o (Post office) : Grove

(5) Sample of _Higb__Y_Ql__é__ﬁ'%%g?g%iéf:aé“__ (6) Analysis desired . ProXe,.Sae, and Ba.teu.

(7) Method of sampling __Standard e

(Distance and direétion from opening. Locate with respect

e 9) Date ......3/29/40 ____ 19. ..

to rib, room, pillar, aircourse, entry, etc.) (Of sampling)

(10) Coal, dry or moist Dry (11) Gross wt., lbs. .. 10293 (12) Net wt., lbs. 3_1bs.
: (Sample cut) (Sample mailed)

(18) Sample from fresh or weathered coal __Fresh N

(14) Roof ... Weak sospstone

(Xind and quslity)

(15) Draw slate or roof coal

(Description and thickness)

(16) Floor Har&, smooth gray slate

(Kind, soft or hard, smooth or rough)

(17) Vertical depth from surface to point of sampling, feet 80 _

Oy
No. SECTION OF BED | P Ins. No. SECTION oF BED Fr. INs.
1oCoal o 2 | . Q. 10 e
x2 | Sulfur - _trace e 11 O N D
%3 |..Bone 4 12 | . -
4 | Coal 10 || 13 .
x5 [_Sulfur . 2 14 -
6 |..Coal O e N O 15
7 |- - S X T O RS RO
8 SRR NS S Total thickness of bed B Q
L T R NSV (SO Thickness in sample_...____..........______ - U T 6. .

(18) Excluded from sample, marked X, section Nos. 2,3, and B

(19) Send analysis to ___Jae_Ja Forbes (20) Collector _____ Joe. Y. Paro (21) Office Pittshurgh, Pa.

Above information copied from B card by FEH on ... April 3, 1940 ., 19

U.S. GOVERNMENT PRINTING OFFICE 6—6098
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6-139 UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES
L G—COAL-ANALYSIS REPORT Lab. No. B=50817 ..
Sample of High Volatile A Bituminous Coal (57.-145)=CG. . Can No. _R=264. ______.

Mine ___Willow Grove

Operator __Henna Cosl Company

State Ohio County _Belmont . Bed .- Pittshurgh

Location in mine _Face_ of room 4, 1. norih face

Method of sampling _____Channel Gross weight, Ibs. .60 _____ Net weight, grams 1094.0

Date of sampling 3/27/40 Date of Lab. sampling __..3/31/40 Date of analysis ___4/1/40_ ______

B. of M. or U. S. G. S. section ___ B« _0of }e

Collector ...__Ce We Owings

Am-pRY Loss 1.4 (Msgﬁfiad) (As lgeg:;ir\‘?ed) (Mois%gr%ﬁee) (Moisturec gﬁé‘ ash free)
'§ Moisture 1.9 3.3
‘s
< | Volatile matter. 39.0 38.5 39.8 43.7
i
g Fixed carbon._ 5044 4946 51.3 56.3
&
Ash _ 8s7 8.6 N 8e9 |
100.0 100.0 100,0 100,0
Hydrogen
2 | Carb
i arbon
[
2 | Nitrogen -
8
o
£ | Oxygen -
)
Sulphur 304 33 3.4 27
Ash . - . s .
British thermal units........___| . 13210 . 13030 13470 14790
Softening temperature of ash °F.
Date ... April 3,.0940 . (Signed) _________ He Mo . Cooper ... ..
Chemgst.

This report ig in a public file in the Bureau of Mines and it is not_to be used, in full or in part, for advertising or sales promotion purposes without
insi e Director of the Bureau of Mines

U. 8. GOVERNMENT PRINTING OFFICE 6—8404
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Form 6—138 UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

Can No. R=264 F—SAMPLING REPORT Lab. No. B=B0817
(1) State Ohio (2) County _Belmont (3) Town Neffs (4) Mine Willow . ..
(Post office) Grove
(5) Sample of High Vol A Bit Coa) = . (6) Analysis desired ... Proxe, Se, and Bebtewa
(57.-145)-CG.

(7) Method of sampling _.Chaxnel .

(Describe if other than standard)

(8) Location in mine _____. Face of room 4, I north face

(Distance and direction from opening. Locate with respect

(9) Date /27440 19,

to rib, room, pillar, aircourse, entry, etc.) (Of sartipling)
(10) Coal, dry or moist ___. DXY (11) Gross wt., 1bs. 60 _____ -(12) Net wt., lbs.
. (Sample cut) ) (Sample mailed)
(13) Sample from fresh or weathered coal Bre s
(14) Roof Coal
(Xind and quslity)
(15) Draw slate or roof coal Sof t, J2_in.
(Description and thickness)
(16) Floor .......] Hard, smooth slate
(Kind, soft or hard, smooth or rough)
(17) Vertical depth from surface to point of sampling, feet Lo [« L
No. SECTION OF BED v Fr. INs. No. SECTION OF BED F1. INs.

x1 |Bony cosal A=1/2. 0 10 | Cosl S NN ¢ R

2 |Conl 1d=r/2 ) 1 |
x3 |Sulfur streak S 12 SN S

4 |Coal . ____1:1/2__ 13 ' S T
x5 |Bearing in band 1/ 20| O -

6 |Coal - 2 15 .
X7 |Bearing in bend . . o IS - B R—— 16 | S P I

8 (ol 1|6 . Total thickness of bed - S - T 2 .
x9 [Sulfur band || ) R Thickness in sample_..___________.._.__._______|.__ 4 1.9 ...
(18) Excluded from sample, marked X, section Nos. J, 8, .5, ,.and 9
(19) Send analysisto __Ja_Ja Forbes (20) Collector . Ce Wo Qwings. . (21) Office .Pitisburgh, Pa.

Above information copied from B card by FEHE on ____ April 3, 1940 , 19

t.S. GOVERNMENT PRINTING OFFICE 6—6098
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APPERDIX B
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6-213
UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No. w0 _ Laboratory No. _-_fm
Sample of nine alr after Wﬂ i e
Mine .. ¥illoe Grove Ha. !‘? ________________ Operator Heate Uoel Go. 000 -
State ___ &de .. County __??W - S
Town ___g@gg_s __________________________________ Name ofvcoal bed . viveowurgh (¥o, 8
Location in mine Fagw of Woouth 00000000 - -
Method of sampling ik Date sampled _M _____ H _“’a__"“'___
Velocity air ________ S35l e Area . Quantity N -
Pressureonseal . __________ Barometer: Inside ._._ ”"'f ________________ Outside ... ..
Temperature: Wet bulb _______________________ °F. Drybulb °F. Humidity -
Mailed ..o - .Received ___________ *'_'_3"’9&_____ ______________________
Collector e W OMABEE
(Name and title)

Laboratory No. 68492 Ethane (C;Hg).—__.
Bottle No. %1
Carbon dioxzide (COy)-.. 0.08 | Hydrogen sulphide (H,S)..
Oxygen (0y) | #0.87 Unegturated hydrocarbons oo
Hydrogen (Hj) Sulphur dioxide (SO;)
Carbon monoxide (CO). ... Sa08 ‘ e
Methane (CH,) Q.08 | -
Nitrogen (N9) oo - 7908

Totolrroroo 200,50
Remarks:
Date oo Rl (Signed) _____ Ha 8. Sedureiie

6—8409 U.$. GOVERNMENT PRINTING OFFICE

Chemist.
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6-213
UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No. Laboratory No. ...
Sample of oo
- #illow Oyove Ko. 10 Hauna ou) O,
MINe —o e Operator _ —
State ... i County Badmemt @@
Histtn Fintaburgh (Ho. 0}

DO e Name of coal bed LI

Location in mine

Method of sampling ______ _?;‘_w__' __________________ Date sampled ______ ﬁ”w Hour ?Qﬁﬁ!ﬁm
Velocity air _” m S . Ares ... Quantity ... ..
Pressure onseal __._______________________ Barometer: Inside _____-______; _____________ Outside ...
Temperature: Wet bulb _______________ C°F. Drybulb . °F. Humidity ..o
Mailed ..o o Received _"f_}'% ____________________ e .
Collector Gy ¥ Owings - e
{(Name and title)
Laboratory No. et Ethane (C;Hy)
Bottle No. 0@
Carbon diozide (CO,).-- Guid Hydrogen sulphide (HaS)..
Oxygen (0) 25,78 Unsaturated hydrooarbons
Hydrogen (Hj) Sulphur dioxide (SO;)
Carbon monoxide (CO)_ 0,08
" Methane (CH.,) 9,58
 Nitrogen (Nz) wecoeeee--.. o
Total m'w
Remarks:
Date o] el (Signed) __. B Bo Gobpenk.s 0

Chemist.

6—8409 U.S. GOVERNMENT PRINTING OFFICE
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6-213
UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No. ‘ ‘E‘___ - Laboratory No. _____
Sample of nine eir e
Mine _.. rillow (yove Yo. - Operator Hansta Coal _’10. e
State Shio County ... &!_E__E_I.II__.I ______________________
Town _______m: . .. Name of coal bed Pit Eiil.ﬁi___fﬁ#; 8
Location in mine ___ Toes o 7 W'ﬁ ﬁ"-.‘fm is yoor — R R
i T T 15
Method of sampling ___.____. vele Date sampled _________ &7 Hour %B!Wi-l:__
Velocity air __- ﬁ’ﬁm _____ Ares .o Quantity ______ I
Pressureonseal ... __. Barometer: Inside __________________________ Qutside o
Temperature: Wet bulb _______._______________ °F. Drybulb .. °F. Humidity -
Mailed e Received —_........._. ot . S
Collector By ¥a Mﬁ@? ____________________________________________________________________
(Name and title)
Laboratory No. a5 Ethane (C.Hs)
Bottle No. 708
Carbon dioxide (COy)_.. __ SeoBB Hydrogen sulphide (H,S)..
Oxygen (0,) : #0.18 » Unsaturated hydrocarbons
(C,H,, ete.).
Hydrogen (H,) Sulphur dioxide (S0,)
Carbon monoxide (CO). 80
o oR 5
Methane (CHy) doil , . 3ot Epwi .. -
- G TP e Ve Y
Nitrogen (Ng) —coeeecneeee - W‘!"‘_ .............................. N S SR ﬂ@ﬁ_.-_&\f_._w.a"ﬁ S
T RN ol W R
CLovt Q S0 40}
Total e ooooeoee 180,00 GO pare® et
\.15)' o ' " 1-“_
“ Jbo'f o oV
Remarks: SRS t.e.i.%.-:%"‘z‘.’.o__- e e e
R Y vt
AT
< 2
Date ..o oo R - (Signed) _________ He B Soheende,
Chemast

6—8409 U.S. GOVERNMENT PRINTING OFFICE
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6-213
UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No. ___ 04 Laboratory No. _____ W _______________
Sample of . aine alr e
Mine ___ uiilew Grove No. 10 Operator 3"“_';‘" tosl Co. e
State ... i County ... A W‘ _______________________________________
Town .. _vetrs _ Namo of coal bed .. 'itestrgh (Moo @)

Location in mine T ¥e6t D feet inby 56 south. Ratura of A2 seuth neation.

Method of sampling ___ . ¥8%e Date sampled ____. Bl Hour }'ﬁ‘”;‘_‘!‘!ﬂ
Velocity sair ... .. S Area k. Quantity ____3"_‘!_1_"‘? ____________
Pressure onseal ... Barometer: Inside ___ ... ____ Qutside oo
Temperature: Wet bulb _______________ . °F., Drybulb .. °F. Humidity -
Mailed oo Received .. Swk-40
Collector Cs_ %o fwings e
(Name and title)
Laboratory No. 45404 i Ethane (C,Hg)
Bottle No. "wa
Carbon dioxide (CO,)-.. 0,08 Hydrogen sulphide (H,S)..
Oxygén (07 J. ---.&!g! Unsaturated hydrocarbons
. (C2H4, etc.).
Hydrogen (H;) Sulphur dioxide (SOy)
Carbon monoxide (CO)_ Q.00 NRNEEs <) o ,
—».’\Ori '\50% x, &—«‘ Oﬁ\ \}53(—
Methane (CH,) 0. 04 — 23e T . 63,.@\, o wo W
A L LA
Nitrogen (Ng) —ceeeemccece —ooe MWAR . TS ¢ ruﬁ& - LNy
. A% RS b BT
A \"6‘90 SN w oo 40
T - 100,00 LTI SO - O
2 - 0> or =
O: L4 @ we? .r’(ﬁoﬁ °
Remarks: _ > 2 %ﬁ-g&-ﬁﬂ ---------------------------------------------------------------
) . . ‘9 - -
Date oo doflell (Signed) He H. fohrenk,

Chemist.

6—8409 U.S.GOVERNMENRT PRINTING OFFICE


bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody


6-213
UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No. ... ™ - O .

Laboratory No. . m e
Sample of ... B Ay
Mine ____ FAliow Grove No. w Operator _ Bope Coal Coa
State s .. County _.____. W __________________________________________
Town W - _ Name of coal bed Fitusburgh L
Location in mine ___ ”g'éﬁ “‘f‘k Faoe “w mm_ Laby @‘f’t slat's, noss of nine
_____ e B B ] i
Method of sampling .____. Ya#s . Date sampled M ________ Hour . #160 Bum.
Velocity air ______ __“’;5 . Area . ________ “ __________________ Quantity ... ;' gtm ______________
Pressure on seal . . Barometer: Inside ... _______________________ Qutside ... -
Temperature: Wet bulb _iﬁ;?fl_@ __________ °F. Drybulb ________. ﬁ:_. __________ °F. H}umidity _________________________
Mailed oo Received . ‘S~i~#0 .
Collector o Wo OMBBEE

(Name and title)

Bn4s 56494 Ethane (C;Hy)

Laboratory No.

Bottle No. 0 m
Carbon dioxide (COj). 0.08 ¢.00 Hydrogen sulphide (HS)..
Oxygen (Oy) 2005 80,08 Un(sgt&ratid)hydrocarbons
odl s, €TC. ).
Hydrogen (Hj) Sulphur dioxide (802)-..-.... ...
Carbon monoxide (CO). 0.00 .08
Methane (CH4) &!ﬁ, e‘“ . rkuf\( %
. S
. A
Nitrogen (Na} coeooceeeee oo "oz o Y L e?_?x O s
. nv\ c,'\,?-c‘“"k o Ao ® i
Total 200,00 100 a0 C BPRCS C e e
S Ago v
AT pe v aue®
Remarks: oo - _%.é_-eq:_l’? _________________________________________________________________
Date oo .o T (Signed) ... Ha_ He_ Sohrenk, o

Chemist.

68400 U.S. GOYERNMENT PRINTING OFFICE
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6-213
UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No. e Laboratory No. .. auayy
Sample of __. m ——
Mine wiilow Srovs Ho. 30 Operator Yuns Yoal Co. 3
State o County Geluent
Town ... #E8 . Namo of coal bed Pitesburgh tMo. &)

Fouo % voon 25, 7 eanst, 29 xoush

Location in mine ___

. 4 h M“Q g . o
Method of sampling vas. Date sampled 3"'__ - Hour ___:‘E?S-_‘_@_E‘_‘;”_?
Velocity air »til Area Quantity ... -
Pressure on seal - Barometer: Inside ____. ... Outside ...
Temperature: Wet bulb _______________________ °f. Drybulb °F. Humidity
Mailed ; Received Lottt S
Collector Co Ha w ________________________ _ _
. (Name and title)
Laboratory No. 68407 Ethane (C;Hjg)
Bottle No. A
Carbon dioxide (COj).-- D20 Hydrogen sulphide (H,S).. &
- <>
Oxygen (Oy) 20,89 Unsaturated hydrocarbons ’\Q"b 52 4
(C:H,, ete.). Q@b\’ & &
Hydrogen (Hy) Sulphur dioxide (SO5) o SR el
- 0,00 & T
Carbon monoxide (CO). * & wr\,_Q X9
, . S\Q:\' C;\/O‘ %o KI\‘O
Methane (CH,) .08 RIS Yy
SRR
’ ,*Q‘$ ,.O\) © Q
Nitrogen (Nj) w‘% ................... PR S
X, v»@“ @v\w Sl
) < Q O
Q7 &N @
Total oo 1000 s I
2o P o o
R G’\’Q\ AR S
Remarks Q ORI SEPRS —
SO
S RIRCAE
oon Ot
06% .
Date ._____ WREIOE T W (Signed) oo - A
At +- M- tishronks g

6—8409

U.5. GOYERNMENT PRINTING OFFICE
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6-213

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

GAS ANALYSIS REPORT

757 - W08 m.
Bottle No. Laboratory No. _._._.____.
S 364 ) [ 3 R
. Elllow Urove Ne, 10 Humna Coal fo,

Mine _._. Operator - — -
fkio fielmong

State County S i
Hetts P stoburgh (de. ©

Town . Name of coal bed kit  (He. &) —

Location in mine

18 r. fndy drift moush. Pars of full nine returs

Method of sampling . Date sampled .. Hour -_uf:g&; ________
Velocity air Area Quantity 8.m0
Pressure on seal . Barometer: Inside — Outside —
R .
Temperature; Wet bulb ____________.________. °F. Drybulb °F. Humidity
Mailed Received e -
T« Fabmi s
Collector - -
(Name and title)
Laboratory No. Ethane (C;Hg)
0wy w9
Bottle No.
0.8 8.2Y
Carbon diozide (COs).-- Hydrogen sulphide (H,S)..
16.97 18.98 &
Oxygen (O,) Unsaturated hydrocarbons NN
. (C;H,, ete.). RSN
«3%\) &
Hydrogen (Hz) Sulphur dioxide (80,) = < 5 O®@ \@ei o
0400 0.00 SO 0 g
Carbon monoxide (CO). o = < «;.e \\U& O;\/ Kt
. ) . N ¥
P87 3 G . @Q/ o> o . o%
Methane (CHy) * i \@,\9@‘_ c,Qe' & @’e; o 2o
X "y . S) > \)’\) & > o>
. 80,58 80,851 " S S 000 o © -{.,Qx'
Nitrogen (N3) O N Sy 3 S
] ro ,\g% 9% X
600 Yoo - RS
Totﬁl v : .m k e {A\‘\(’ k R. &\{\ \)'(' e
,«\ Q’\) O‘: K;:\' > .
et g
Remarks: _ D Ay O e
i '»\' Q’{
A of
________ o
_______ a8
Date ... 4= Be4D (Signed) ... B Ha Sehvenk,
Chemdist.

U.S. GOVERNNENT PRleING OFFICE
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6-261 - UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

TPest No DUST-ANALYS!S REPORT Leb. NoB=50818
Sample oftill dust (through 20-mesh screen). _ Csn No.2%¢
Qperator. Hanns Coel 4o, Mine . ¥illow Urove
State. Wil CountP2lzont Bed Pittaburgh
Town _Heffs
Location in mine 8 _¥eat 10 ft, inby last chute 22 5ol
Method of sampling__t&nderd Gross weight, Ibs........__.___.. Net weight, gms{?:!.'.} ________
Date of sampling__. 3/ 26/ 4% Date of Lab. sampling. /3748 Date of analysis____.__________
For B. of M. section_.._ Kine scoldent Collector® s ¥ « SWings
. AmoerLows @ ' (AL ey (As rsobtved) (Moisiare tres) (Molsture sad ash free)
A | Moisture 1 d 7 . 2. 5
2| Voltitomater .| 1942 19,0 19,5 27,1 _ O
i | Fixed carbon 51&5 51&1 5%0‘ 72-9
Ash Ié?.é} 2?0& = 2‘& nl
100.0 i00.0 100,46 100,0
Hydrogen
4 | Carbon GHAKD PERCRNY
2| Niwogell® 2 Omsinaly 25,8 29,9
é oxygelBEOUGR 201kesh £33 1.0
Suphuc@tal wt. ¢f sample 859.1 100.0
Ash
Clrie [cﬂoﬁe. Kot _rook dusted,
determined British thermal unita_
v Cumulative
per cent.
Screen test, through 20 mesh 100
through 48 mesh
through 100 mesh
through 200 mesh
Area from which sample was taken (sq. ft.)
DateAPril 2, 1940  (Signed) He ¥, Cooper , Chemist.

@ This figure is the ratio of volatile combustible to total combustible.
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6-261 UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

DUST-ANALYSI1S REPORT

Test No Lab. No.B=S0R81%
Sample of _ 084 dust (through 20-mesh screen). Can No.. 185
Operator__..Hanna Coal Lo. Mine ... Eiilow Grove
State ghio County .. Belment Bed oo Pistaburgh
e R L+ o S S
Location in mine+& £%. isby iagt shule £ waat, 22 50.
Method of sampling shandard Gross weight, 1bS.eeeeeeccceeaee Net weight, gms._ 1£84 ¢ &
Date of sampling. ... 3/26/40_ Date of Lab. samplingh/ L AC ... Date of analysis._._____________
For B. of M. section.._ iine iseidesnt. Collector{ . i 4 e ing®. -
Amos Loss LL (Alr drind) (As redaived) (Molstars tres (Motsturs sad seh tree)
3 | Moisture. v 1.5 Dok i »
3 | Votasto mattr i 3 11,9 36,80
B | pixed carbon 4iab 481 50,3 61.2
| san 17,5 1 oo B 3
b ¥ -0 ¢ NN S 00,0 1860 100.0
Hydrogen
4 | Carbon GRams. FERGENT
2 | Nitrogon 020184 61.0 | . 337
J | oxvem _Through 2o-sesh A2 | $602
Sulphur Total wY. of sample 181.2 L.GeB
Ash
C;:': {c,,lo,ie, Hot rook dumbted,
determined | pitish thermsl unit. :
o
Screen test, through 20 mesh 100
through 48 mesh , : S6vb
through 100 mesh 347
through 200 mesh 22.2
Ares from which sample was taken (sq. ft.)
Date, ..hgrdl 2, 1540 (Signed) - ihv-GoODOR , Chemist.

o This figure is the ratio of volatile combustible to total combustible.
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6-261 UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

DUST-ANALYSI8 REPORT

Test No. Lab. No 3=30820
Sample of B4l ooeeeeeeoeoo. dust (through 20-mesh screen). Can No.. 131
Operator. Btnne Coal Uo, Mine ¥illow Grove
State__.._ B0 County Belmont Bed Pittaburgh
Town .. _Heffe -
Location in mine.] £#8%, 22 fouth, 50 Ft. outby facs,
Method of sampling ggagaara Gross weight, Ibs.._.......__.. Net weight, gms_?.é_'}_ ______
Date of sampling 3/ 25}/ 49 Date of Lab. sampling‘!“*/ : / 4 ~ Date of analysis_... . ______
For B. of M. section Bine sgeident Collector__. CoH ‘%imﬁ_'
Amozy Loss ] & (AS ey (As rontrad) (Motstare tree) (Molsture aad ash tree)
i Moisture 1.6 3. i
3| Votusito mater . 25,8 25.5 26,3 36,2
ﬁ Fixed ontbon 45.6 Ll o8 46,3 63.8
Ash 270G 2b.6 27 ok
1CG.0 100,08 100.0 1000
Hydrogen
4 | Carbon URAME FERCENT
3| Nitrogen .. 0B_20ligah 21.7 38.8
g oxygen ___ TBIOUEH| 20-Nissh Hand £1s2
Sulphur Totel wp. of sample 6.0 160.0
Ash
Clrikc [ ‘ ot rgok dusted.
valne Caloriea
detormined British thermal units.
Cumulative
per cent.
Screen test, through 20 mesh 100
through 48 mesh
through 100 mesh
through 200 mesh
Area from which sample was taken (sq. ft.)
Date, April 2, 1940 (Signed) He ¥, Qooper , Chemist,

¢ This figure is the ratio of volatile combustible to total combustible,
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6-261 UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

Pest No - DUST-ANALYSIS REPORT Leb. No B-S0821
o of ) 179
Zti :o : G U6l diﬁugo gthrqugh 20-mesh scre;:i)n e wiuv“(}anmléq‘
this Beimont ) Pittedurg
State. o Bed i 0‘%@&
Tta.te Hetti County e
D

7 Wes¥, 22 Houth, 50% cutby faoe.

Location in mine

Method of sampling T3 Gross weight, IbS.—emoceeeeen Net weight, gms._.__._ 151.9
Date of sampling ¥ /w Date of Lab. sa.mp]ing.--------_;‘t/:!:l.{ﬁ'g- Date of analysis________.......
For B. of M. section Hine Aceident Collector €, ¥, Owings
Am-DRY Lo8S L. F (Aicr%ArII'ad) (As focetred) (Molstate tree) (Moisturygn% ash free)
'a Moisture | 1.b i 3.° -
3 Volatile matter ... 33.6 33’ i - 34'1 ‘eﬁ? ©
E Fixed carbon 49.0 4.2 . 49.8 59.3
| Aeh 15.9 157 16,3
100.0 100.0 | 100.0 100.0
Hydrogen
% Corbon.—— g1 Gmg 11133
= | Nirogn —Phrougin 2CemEEh y 43 7% S BV Y 4
é Oxygen M+$v—3;-mh -------- L3 Y S 1060
Sulphur__. - .
Ash
“]'.e ‘Cslorieu ........
detormined British thermal Unita. | oo ocoeommemec e ee N T
Cumulative
per cent.
Screen test, through 20 mesh .. : 100
through 48 mesh 57 ”
through 100 mesh 3‘ .1
24.6

through 200 mesh

Ares from which sample was taken (sq. ft.) ;

Date, April 3, 1940. (Signed) B. ¥, Cosper , Chemist,
a This figure is the ratio of volatile combustible to total combustible.
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6-261 UNITED STATES
DEPARTMENT OF THE INTERIOR
' BUREAU OF MINES
Test No DUST-ANALYS18 REPORT Lab. No a‘“s“u
Sample of Rib & ROOL gust (through 20-mesh screen). o Can No 160
Operator..... B8Rna _Coal Gompany Mine __ ¥illew Grove
State Ohle County __Belzont Bed yiﬁ“bﬁr;ﬁh
Town x‘“ B e m——————— ———
Location in mine.. . HOOR 23 &t 3 east, 22 Suuth. ,
Method of sampling v Standard Gross weight, 1bSe.onoaeceeeeee Net weight, gms.-----------ég 0
Date of sampling 3/ 26/40 Date of Lab. sa.mpling-----_;‘l!/.'.!:{!!.e; ..... Date of analysis_._.. ...
For B. of M. section..._ M ine Acecident Collector €. % W_’Aﬁ‘
Amosy Loss b (Al aried) (A8 rocsived) (Moistate tree) (Moistu:eC:nA(Il‘uhkee)
i Moisture 1 '1 2.3
2| Votacto mater . 25.1 25.0 | 25,6 .0 _©
E Fixed carbon ‘ava ‘gté 49 .5 éécﬁ
| Ash 2h ok 24,3 24.9
160.0 100.€ 100.0 100.0
Hydrogen ‘ .-
-4 | Carbon W
E Nitrogen 1614 20+mesh 2&.# Sy ot
g . Throfigh 20-nesh 50.0 &85.4
Sulpht‘n' '.I?Gﬁal wt., of M?h 7&9‘ 10e.0
Ash
KOT HOUZ DUBTED.
i [c,l;,ﬁe,
deternined British thermal Wnita_ | - oo ceoccrmcmemmnme| o e me s oe
Cumulative
cent.
Screen test, through 20 mesh . 100
through 48 mesh
through 100 mesh BO.BIZE
through 200 mesh
Area from which sample was taken (sq. ft.)
Date, April 3, 1940, (Signed) B, ¥, Coopera , Chemist.

o This figure is the ratio of volatile combustible to total combustible.
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6-261 UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

DUST-ANALYSIS REPORT

Test No Lab. No.......R=5Q823
Sample of . EQ&E ... ... dust (through 20-mesh screen). Can No 168
OperatorHauna. Casl G2, Mine #illow Orove
Statéitidm County .Belmemt Bed oooeoern. rFittsburgh
Town . Heffs B
Location in mine.. o 258 8% 3 _Xagt 22 Louth
Method of sampling._..___: Standard Gross weight, lbs...____________ Net weight, gms. 2489
Date of sampling.. 3/28/40_ Date of Lab. sampling. . 41 & . Date of analysis_______________.
For B. of M. section Kine seeidsnt Collector. & e+ QwWings
Amony Loss 2 | (AL dried) (As recsived) (Molstate free) (Molstura snd ash res)
1 | soisture 1eh 2,0
3; Volatile matter - 33,0 32.8 13,5 a3
E Fized carbon 46.9 467 AZ.6 58,7
Ash 18,7 18,5 SRR B
106.0 10G.0 168.0 106G.0
Hydrogen
4 | Carbon GRAME SEROERT
2 | Niteogon .0m_20=i0gk 83.6 36.0
§ oxygm _TRTOUGH 20-tlesh kB8 | [T]
Sulphur_ T O%@1 Wty of semnle 232.5 150.0
Ash
%f‘ Calories ...o.—oeeeemcfomeee Hob._ roek Adatad.
determined British thermal unita_ _
Cumulative
Screen test, through 20 mesh 100
through 48 mesh 5949
‘through 100 mesh ' 372,
through 200 mesh ' RIS
Area from which sample was taken (sq. ft.)
Date, ..Aprlil 2, 1840 (Signed) _.ii,.- io.-Goasper. , Chemist,

@ This figure is the ratio of volatile combustible to total combustible.
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6-261 UNITED STATES

DEPARTMENT OF THE INTERIOR

BUREAU OF MINES

DUST-ANALYS1S REPORT

Test No : _ Leb. N&=50824
_Sample of iib & Roof dust (through 20-mesh screen). Can No 189
OperatorH8a0a Goal Co. Mine 7illow Grove
ki ] s 4 e f v
Stat Shie Countyﬂumem- Bed rittaburgh
'1‘ Heffls
own -
Location in mine  HOTth fade et room 4
Method of sampling ftﬁn%rd' Gross weight? 1 /s ................ Net weight, gtab:’_g_'.ﬁ ________
Date of sampling 327 l.? Date of Lab. samplingi’ 1/46 Date of analysis________________
For B. of M. section Hine Aceident Collector Sy i}mﬁﬁﬁ_t
Amony Losdh o ‘(Ag%r,fod) (As Se%:l"nd) (Motstare tree) (uomfgn‘i'aan free)
| 4 | Moisture 2e1 3 o
%l Volatile matter . 33 X4 33 .2 o2 b2, g ®
E Fixed carbon bl s g if‘ » 3 55 2 B 57 )
100.9 100.% 100.0 300,0
Hydrogen
1 | Carbon | ﬁii&ééi} VERDGENT
35 N.mﬁén 20-~Hesh 79.5 37.8
1 n -
3 o Through 20¢kesh 130.6 62,2
) xygen .
Supme 20U81 Wt |Of sample 210,31 106.0
Ash
Calorie { Ol Kot [rock dusted.
valse ories
detornized British thermal unita.
Cumulative
. cent.
Screen test, through 20 mesh 100
through 48 mesh 58,0
through 100 mesh g"” 5
through 200 mesh 3.1
Area from which sample was taken (sq. ft.)
Date, Adpril 2, 1940 (Signed) He o Q@Eﬂr , Chemist,

o Thia figure is the ratio of volatile combustible to total combustible.
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6-261 UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

DUST-ANALYSIS REPORT

Test No Lab. No. B=50825
- Sampleof Head .. .. dust (through 20-mesh screen). Can No._._ 18% .
Operator fanna . Coal CC. Mine ... ¥illow Grove
State_ Ghie County _Beimont Bed ..._______. Pitisburgh .
Town ........ BRI -
Location in minel,. HoFth--£806y--ad--roum-4
Method of sampling_ . Skanderd Gross weight, Ibs.............._. Net weight, gms._ 32GC___
Date of sampling-----.},i’ﬁ.?./..{,@_-_- Date of Lab. sampling---l,jlj&ﬁ ........ Date of analysis_.._____________
For B. of M. section Mine Acecidant Collector__ii & Jwings
Am-DRY Loss ’ (Ag%‘xli‘od) (As Se%:l!'vod) (nom free) (Moi.sturec ad ash tree)
4 | Moisture 2.1
j; Volatile matter _ | k KW A 2.1 L3 i ©
E Fixed carbon PN F . 5?:6&
Ash 238 L 2ok ...
________ 106.8 106.0 100.0
Hydrogen
4§ | Carbon GHAME PERUIENT .
3; Nitrogen -4} weah ’ 66,5 ) 35.7
g Oxygen _Thromgh R20-Nesh 1288, Shel
suphwr__TO%8) wi, of ssmple 186,58 106.0
Ash
ot _rook duated,
C::v:e Calories
detersined | i tish thermal WHte | - ———r-——ooooorrrrcoomeeeoeoeemeeeeeeeere e
Cumulative
Screen test, through 20 mesh . S - 1656‘.
through 48 mesh e -52.7
through 100 mesh _____.. R 251
through 200 mesh YN )
Area from which sample was taken (sq. ft.)
Date, -4 ppdd--25-2 b0 (Signed) - Rx--Gnoper , Chemist,

o This figure is the ratio of volatile combustible to total combustible.
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6-261 UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

DUST-ANALYSIS REPORT

Test No, Lab. Ng._ijm;é.--_..-_
Sample of 1l &--KoQL - dust (through 20-mesh screen). Can No... 348 -
Operatorganne -Soul--Lo. Mine ... Eillow Srove
Staten Ao oaeeeeee CountyRelmond.oeeeeee Bed . Pittsburgh .
Town ... 0,
Location in mine___¥ Nopth Faos st room 2
Method of sampling. .4 s dmysd---------c------- Gross weight, Ibs.._.......__ Net weight, gmsp 3y .4
~ Date of sampling. 3 /2% /46— Date of Lab. sampling 4 /3 £4G - Date of analysis_.______________
For B. of M. section_ ¥ine iasident. Collector___ s EaCWibgs
Am®-DEY L°‘93 & (Ag%‘:xiod) ' (As Se%:ix'vod) (notftﬁﬂ' free) (Moi.st:urec and ash free)
8 | Moisture ... 2vk 5%
. . v a
2; Volatile matter . 30..7 9.6 Ile FYAN 3 ®
i Fixed carbon 3?_,3 3&353 Bﬁ"ﬁ 35,2
Ash 2 5;;3';:1,:?_ ---------- 2&-1{2— --------------------- m:—?— ------------
ST W R - 100 410G 100 e
2
Ca'::fc Calories -
determived | B itish thermal WIte. | e - oo —orerommoereoroeoeeoocoeereere e
] Cumulative
per cent.
Screen test, through 20 mesh _. e : 100
through 48 mesh .. . L
through 100 mesh _..._...___...__. v . -Lb8 '
through 200 mesh 2943
Area from which sample was taken (sq. ft.)
Date, —..April-2, 1940 (Signed) Hy--5y--LOOPOT- ; Chemist,

& This figure is the ratio of volatile combustible to total combustible.
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6-261 UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES
Test No DUST-ANALYSIS REPORT Lab. No 50827
Sample of Aoed dust (through 20-mesh screen). Can No 164
0pera,f,or ﬁ&m fﬁ@ﬁl ﬁi‘?u Mine . ¥ 111@% ‘k‘}?@’fﬂ
State....ufife County Selmont Bed Pivsaburgl
. NHeffa ’
own e aercmmmmmmmmeee—mmmemmmma——mmmseemmeem—seee—————— e
Location in mine i Nerth face 8t room 2
Method of sampllng-_f--i{%'ﬁgﬁﬁﬁ._@_ .............. Gross weight, Ibs..ooemmeeneeees Net weight, gms.__}::l.’é}.!}__--
Date of ssmpling.. 3/ 27/A0. . Date of Lab. sampling. 4/3/4% ... Date of analysis...........-
For B. of M. section Wine ioeident Collector Yelle §§Wiﬁ$!_
Amoey Loss @ (Ag%rxfod)  (As ?o%::‘nd) (Hokctgg‘ tree) (Moisturec sad ash free)
'a Moisture _ 1.2 2«1
% Volatile matter . 23.8 23,6 hed 43.0 *)
E Fized carbon 3005 3.1 3.8 5740
| Ash A5 Wled hd o3
106,08 106.0 100.0 10C.0
Hydrogen
3 | Carbon SGRANS PEROERY
3| witrogon _---__ﬁn_zgzztgm 601 | 35,3
é Ozygem Tarough 2W~Hesh 11G.3 b7
Sulpbur Potel wt. of ssppis 17044 1.0
. T KOO UOUUN S PP PPPPPPT S EEEPET
(Ialo"l:':: Calories sot roak dusbted.
determized British thermal units.
Cumulative
per cent.
Screen test, through 20 mesh .. 100
through 48 mesh .. 51.9
through 100 mesh 3.2
through 200 mesh 19.4
Area from which sample was taken (sq. ft.)
Date, Apeil 2, 1940 (Signed) H. ¥, Cooper , Chemist.

o This figure is the ratio of volatile combustible to total combustible.
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6-261 UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

Pest No. DUST-ANALYSIS REPORT Lab. No._B=$0828
Sample of Road dust (through 20-mesh screen), . Can No.------_,..,‘l?a. .....
Operator.---m.-g;m--gﬁﬁﬂﬂ Mine .. ¥illow Growe S
State Ohio County . Belmomt Bed ------fiﬁ;ﬁﬁkm-----_-j .........................
Town Helfs e
Location in mine-_-KQLE;-.?.’QE.@.-_.Qﬁiiﬁ-_ﬁiﬂlﬂ&%-;%t--gé.-ﬁi--fﬁﬁﬁ. .......................................
Method of sampling ___Btandard - Gross weight, Ibs,..._.________ Net weight, gms.____&12.0
Date of samphng?./gzlé.@.-- Date of Lab. sampling--------.&l&lf&;@.-- Date of analysis_____________ -
For B. of M. section..__Miine Asuidens Collector.--.ﬁ;--ﬁ.a--%lf ....................
AmoRY Loss g (AL driady (A rodeirad) (Moistoms tree) I (Motstars s ash tree)

Moisture . R i 7

Volatile matter _ S

Proximate Analysis

Hydrogen -
g Carbon __ e RAESE O
3| Nitogen . OB_20-mgs T3 S 17.9 .
]| orveen _Through [20-neun 420 | 82,1
Suphur___ TOtEl wt, of aample | 12 1% S — 1 R
R e e B R
9oked pertisiss presemt:| Traos, o
Cie { ol ROT ROCK DUaTED ﬁ&rwwf?mmam KITED,
deter Dritieh thermal wnite oo | -
Cumulative
Screen test, through 20 mesh e . ”16’6"' .‘
through48mesh..._ . . 22k
through 100 mesh - - 9.2
through 200 mesh ' . Ted
Area from which sample was taken (sq. ft.)
Date, _________ April 3, 1940, (Signed) ._....__ E;.--.H,--ﬁwm, .............. , Chemist,

@ This figure is the ratio of volatile combustible to total combustible,
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6-261 UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

DUST-ANALYSIS REPORT

Test No.........—._ S-Orosabar Lab. No.. B=50829
"Sample of Rib,Boof,  dust (through 20-mesh screen). Can No.._ 187 .. '
Operator.. 28H&_Coel Co, Mine - oo willow Grawe
State_ 2049 County Belmont . Bed Pittabures
Town Ketfa 3
Location in mine N0s 2 ¥ale weat st 26 N, ¥eee,
Method of sampling stendard Gross weight, Ibs..coeo .. Net weight, gms. 74,6
Date of sampling 3/27/40 Date of Lab. sa.mpling-!&li?:[.@g ........... Date of analysis___..__._______.
For B. of M. section Bine ioolident Collector.... > e VWinES,
Am-orY Loss, § ‘ (Al drid) s Feumtred) (Moistare free) (Moistare sad ash free)
| | Moisture Jed 3.6
3; Volatile matter - a6, a 26, 7 S S 27.7 éﬁ 21 ©
E Fixed carban 27,9 27.7 28,7 50,9
\ Ash . b2ed 4206 | £3.6..
3068 406G 3G+ 10046
Hydrogen
4 | Carbon arass PYLORET
3; Nitrogen W 53_&U=lie 32,3 | 29,0
g Oxygen THEOULE Z{~:esh L2 B Y
Sulphur Totel wt. |l pample 11l.3 10048
Ashooo e
Kot rook dusted,
c"'",;f‘ Calories ﬁa&aﬁ_m}.x{ﬁmx&&@m ----- SEHRE
determined British thermal unita_
Cumulative
Screen test, through 20 mesh 1666"
through 48 mesh .. £9,4
through 100 mesh L8,.9
through 200 mesh 34.2
Area from which sample was taken (sq. ft.) |
Date, . 2FF3d 2, 1940 (Signed) .__H.. H.. Soaper

, Chemist,

6 This figure is the ratio of volatile combustible to total combustible.
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