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T - CUAL TAIST LIPLOSION
CROWE COAL COMPANY
UNGALIA COUNTY, W. VA.
H 28, 1920

FoAL

ARNETTSVILIE

4 cosl dust explosion ocourred iu ithe Tuken nive of the
Cooun Conl Uo,, lvsetieville, ©, Vs, sboul 0100 s, Havelh 20, 1900,

in vhiech 12 mep lost their lives. Tae sxplosion was locel 18 axiens,

imvelving only the § Right - 1 mein entry snd workings, slthough soms
pressure was exeried on venilletion doors on the leit of 1 meais enivies,

The szvlosion wee proiably snused vher 2 luvee piiley fall caunsld

L opetountane ol e

cloud of copl dust, verheps togeiher wiith B 59

iive,

e s v o conlae vl 2

be b aves Gver o voble vonl oo

Reek-dust is not used in this mine to reduce the explosinility of tie

soal aﬁ% oy Lo veter useld 2 welling dosn e dusi,

The Buresu of Mimes wes nctified of the explosion tareugh
fssoclated Press atl sboul 7:00 a.m. Two Buresu engineers lerft Pitte-

00 s.m, and srrived st the mine 8f sbout 100100 s.m. .,

ovah 2o sbout B

whers they assisted im the rscovery operatioms. Car 3, which was lo-

gated st svella, Ps., wes ordeved o provesd %o the explosion at 7:40
B4m,, but wae recailed st 12:10 p.m. whon 1§ wes known thet the azplo-
alop vee locel Gn srient pod The alien el ares woull plebly be e
sgovored that é&ay;

Jamonaalie Uomy,

Tukop mine 1s located st Arnetievilie,

Yeai Virginie, sbout midway b

is served By B brench of the Honongeiln leilrosd, vl 68 the shivsing




point 8t lovesville, 7. Va., The mine is owped snd operated by the

rn Cosl Company, a subsidiery of the Imperial Cosl Corcoration,
with gepevel offices 1o Johpstoun, e 3 '

Cilieern:

ey G, &, Umen . P44

Pres, snd Gen. I isom ive,, Hew Vork City

Gemeral Supt, 7. M. Cook 705 Johmston Trust Building,
Jamnatons. a,

smst, Geversl Dunk. 3. L. lvens , i

iaine . B. Hlnis e

Arpeiteviile, 1. Vs,

losders

lmborers inside B

Isborers outeide 27

o2 welve o ﬁf%@@ bunired toms

The daily produst
ol %}QQ%{;’? fons

} tone snd sn gpnusl produciion

Wi o
iz 109,

The mine is opened by & slope 487 feet lomz on about s 357

wey, iniake aivesy end hoisting-way, 4 ver-

piich, which is used se

tisel sheft 158 feet in depih is used sc ihe upsest aireay and
27 SEcayE Way,

Ooal Bed:

The Ceviekley conl bed is beins worked iv this mine. "he coal
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gyvezaces G fsel in thickiess, 2 oF Bliuninous

bright, and has 8 blosky fracture, 'he face cleats have & besring

of B, ao® %., 2nd while well defined, are not 8s pronounced az thoss \

found in the Pitisburgh coal. 7The bult cleatis sre am

. ,  BerTAm-
In mining, about © inches of lsmineted cosl and shale /i&
and air courses but is laken up in hsuls

left down in ro eways,

rolsie toooshen the mine iz 8 hip

The only other impurity that ve

& kniie edee 10 sn ineh in thickesss,

shale porting, varying from
ronis

sbout 3-1/2 feet from the

The fellowing snelvees of the ewickley cosl wed in lonon-

i2 #pd Mavioz Countios 1 from Teshnicel Peper 405, “inslyvses

‘olsiue
Yolatlile

Azb
al v
%e gaﬁ& %o‘

doof:

T el on the uiem i sovsigle bl o ghnlsE Bnd snnls e,

at portion of the nipe is pprarently 2 Tosslliferous

The roof over s gre

teins thin leminscions of coal ip places. fThis

sandy shale which con
cied during this investipgetion,

roof wae found in most of the falls in
The ssnietons, however, was found in the Algher falls,

Floor: ,
Lons ﬁ&&a@lﬁﬁg $he Lewleviey aoe) 1o 8 havl Ll rhule




that disintegrates slightly in the presence of moisturs,

has 2 tendeney %o heasve slightly both i» sdvence work and im piller
sechions,

The surfecs plaant comsiste of 2 wooden tipple containing

g Pailliivna :@iggl@ oep, gravity type, rotery dump end O, L. Hiller

haker sgcreens which sepsraie the cosl inte the Tollow-

lump, nut snd slach,

The eon. 18 pie on these sereens epd refuse heuvled o
$he refuse dump by ap slectric lorry,

 The coel 1o hoisted from the nine in trips of frem 4 0 &

sers by e Vulesn, Elsetric, 250 Bebs, 2300 v0lt Boiss., 1his hoist ’
is fitted with sr indicator snd hend opersied brale.

’ The Ten bBoves, mechine shop, oifies, engive houes ol obbey
ouieias %@ilﬁ?ﬁgﬁg gxcept the tipple, mve comatrusied of sonereie block

and present s very pest sypesranes ip sddiftion to belnme firve-prooi.

e m

slope snd i3 sept

sbout 30 7eet inby by s conereds euriain i@aﬁizg bevond that

sntrance
shere iz no separeiion,

en sbout 8 30 degres piteh,

e slone ip shoul 487 fest long
A poorly constructsd and poorly mainseinsd hemd reil is provided siosg
Yhe manwey, but no atspe are provided amd the welkway iz rough, stesep

end soversd with looss msterisl whieh presents s grest nsny hszerds to

Treveline 1%,

- e




et pilley svatan,

the mine has baen developed on the ©

having o meis entry aystens to the lefi of the siops, ssch conaisi-

k ing of 4 perallel entries driven om 30 Teet %;?%%%%E’%g Colez @ %éw shape
of the property. these sntries, with the ezgepilon of Bhe Ziret 5,000
feet of the First Left mains, have been drives qusrtering the face sleste.

Ap szception 1z on Jirst Left mains which bave been drives very nesviy on

the faces. Off thess, butt emtries, driven double and triple, have !

turned 400 feet spurt, sxcsvt beyond 10 Hight where they sre belng

Gr B teal vcenere,., The mining peihnd Bae bien ol

time ne will be notsd op Hhe %ﬁ? ef ithe nine o be found Iy the smpendiz,

The new devolomments spd projections o1l Jor & full

Gonsiderable 4ifficuliy hes been sxperisnced in controllinmg

the roof, and peay of the sniriss snd Beve %’%«g; o resover the

developent lost throush ceving, "sibne” aye dviven pavelilsling

entries or rooms. These skins are dviven with very 1itils teo 3o pillar

Betuene b pad the wool in them L0 peneve 1y

apd e ceved woviion

cun of Limbering.

sound, Tesuiving 1o unusus] ¢

aud piiieis e plllevine bas

aany falls in roo

The sonl is underent with 7 shortsall snd 1 srceall mining msch-
ipes. The eutting is done shove the “sheep skin” whieh is 8 shale pariing
separating the boitem § inches of lanmineted cosl from the rest of the 1ed,

The cutiing equipnen




Type 112 EJ; 2 Goodman, closed type (umepproved); 1 Jeffrey (umapproved )
arcwall type 20-C.
Condition of Uschines:

| Two of the smroved Ly e mechines were a_?%a@rmé in She mine snd
neither of then were in permissible condition, Iz;’%zm ease only two bolts

were holding the controller box 1id, leaving eight bolt holes and about

 1/4 inch gap along the joint, Humerous psarl? maﬁa ﬁgﬁ.iez% were obgerved in
one of the machine csbles., Oms approved type %&%1&@ in good condition was
cbserved in the machine shops . \

Ho junction boxes ave provided, but ali meﬁi&m are eqiippad

with *nippi

i ig‘km of & long pisce of copper wire aitimched
%0 2 weod handle.

Yater is pot used on the cutber bars of minine machines while
they are undercutting the cosl, nor iz sny atfempt mede io wel down the

“bug-dust” or machinme cutbings,

Lope hendled Tlat shovels weve cbaserved in severel places ior

removing the onuttlngs from the kerf but this practice is apperently not

@ﬁﬁ%&iw

The explosive used in this mime is Hercoal ¢, 1=1/4" x &7

detonated with Veastern Ho. 6 eleetric detonniors anl dry-cell batteries.
 The Testern eleetric detonators are unique in that each deton-

ator corme fitted in s peeteboard shell sround whieck the leps are Light-

1y wrapped, keepingz the detonators well proltected fros contacl with each




other. 7The legs are shori-circuited by being teisied a: their ends,
fo shot-Tivers are empioved, the minmsre 1] Fiving their owsn shoie

with dry sell batteries at suy time during the working shift. Shots

4 with fine eosl 1o 208t cases, although clay wes obesrved

ine iww pleeees

> eculpment consints of

n deffrey salp live brolley type io

5 esble resl trollsy "elossd-i

mz,}w %@Miﬁ%@ and ;‘% @k@e@é k

Treviet

The {rech op the slope cousists of an empiy and loaded frack

i s o of sroaatiine,

which overlsp eash other end sre placed on
gffeet aboutl § inehes. The

The cepter linss of ihese two travks are

iopded trec: 1p squipped wilh syring-leiel dersils 6 sech Tall 1o

from & point sboul belf wey up the slope to the porisl, The emiy
tracl bes e develling devices, 'Be derails on the londed irsck are

sed in working comdition,

o0t being maintel

nlins 10 dope v i e

The treck op mmin satries where hs

ton loscmotive 1s laid with 40 pounds per yerd reils, exespt op

,g’% whieh is used ss the crossover from 1 mein to £ main whers

P vl ave vEed. PUYh enviel sl el v b Wé per

20 pousd per yard vails ave used i youms, cir courses
%ﬁé ?%ilwﬁw
out the mine is fairly good,

The %%éi%ﬁ% of e irepk thiroug

-9 .




al*maag% the pails used ave oo 1ight, except in B Butt Right off 1 main,
for the work ithey ave intended 5o do,

The track wae very dirty throughout the mine and adequa%%e clearance
slongside the track was epparently given mno @@ﬂ%i&@r@ﬁi@a when the tracks
were laid. ‘

Trolley snd Poser Lines:

The power lines @a‘ﬁs@r the mine through the vertieal shaft in iﬁ%ﬁlﬁ‘hﬁé
gables, This shaft 1s the return airgey for the emtire mine,

The %rolisy limes throughout the mine have been installed with little,

if sny, thousht bo %fé‘@yy Ppolley hengers ars Yoo far spart in many places:

%oo rmch sag is allowed in the wive between hengers, snd the troiley linea do

not follow the contour of the traeks. Jection cut-out switches are wovided 8t

esach bust entry. The handles on %hese cut-outb switehes iz some cases are
placed on the "elose side” making it necessary %6 reach or pags under the

he wive 8t cub-oul sviscaee %l”ﬁ e well

Three phase, 220-volt, 4.C. power lines have been installed on
. %he clesrance side of the haulsge road ifrom the slope botbor 4o the sump maﬂs*
5 right butt. Thie lime is s thres conductor cabis In pleces bt rost of 1% \

is thres ssparste, insulsted wires, Only srmored cable shounld be instelled \

on the sclesrsnce gide,

% heavy cable Tesder line ies cerried on the trolley side of the

This eable is about a 250,000 eirculer mil cable and was

Teolley guards sve Tew and far between in this mine; only one gaard

was noticed on 1 main, and two or three on 2 main entries. Dozens of placas

were obsexrved throughout the mine where i‘ﬁ?ﬁ% negessary for men to pass unﬁaz*

g . i L
K ,“




bare trolley wire which was less than 6-1/2 feet

avove the vaill, 1o %wizéy JusTis ave wiovided = sny oF e ven-

$ila ingz doors, where 1% 12 pecessayy Tor nen (o resch under the

e on both aides 224 orose bonded ot frecuent intervels, Futt eniry

trecke sre bonded on o1 side only. Uhe wonde i U Aignt olf 1 main

Pyed closely sod severel biolen bonis vave f&m& Shie vouid

Tere 0

biver o

intreduee & high resictenes ip the elecirie civeuit of los

Lachires vperallne 1 bls entry md vresen 2 Tive Baserd in vane o

short-eirsult of the trollsy line,

5 ﬁ,g § f%ag i&&

The ventiletion is induced by a Hobinson ’
by & 7%. Tes vorking exhausting., The Tsn is loeated ai the edge of

the 158 foet giveular shatt ond ie sculpred with sxplosion and Tovers-

s & 40 B, P., EE0O volf,

ing doors. The Tap is driven By 8 bslt
e C, motor, and 8% the Sime of ihie lnvestigeiion, wae cireulating
zbout ©5,.000 cuble feet of alr ver minuis spaivet 1.0 inches of waler,

Yo suriliayy drive 1e provided Tor the fsx, however, s duplicate

srovided in the fsn house whiech gan be used io repleos the lan drive

motor ia the event it nesds to be Tepaired,

A recordine pressure gepe s provided st the fen, but Giers

i no signe]l device o zive werning If the fen siops or slows down,

A% e bine of the soviozion Ui sl Bes condusied Hhao
$he mine in two primery svilts. The full voluwse of sir entered the

wf e




elope end traveled imby on the haulage rosd of 1 scuth mein o
5 Hight whers it split; part pessing slomg © Right o Toniilnte
the sovii v %@@w right of £ South naine, e proaler novtion

following nlong 1 Jouth meln heulsnge rosd 10 the Inby ond whesre

it split o the right and lsft, The right splil eventiiated e

sorkives to Uie vight of 1 main ivoe 12 Buil Beek 0 8 LUt W

perociaiion; the left split ventileted the entire leit slde of 1

W e 2

mein vorkines snd returned the upcsst shal

back of the slove,

o, 2 split, or what part of the air enlering Zad Sould

ins by 5 Right off 1 main, followsd ¢ road of 2 main te

i vl i, e 1% gg@% v a. L

_mains, This air them ventilated all of the Pight butts off Zad

. where it joipsd

4 o the foot of ¢

#ains end 7oty = dpgasi al

s the leth of . o vEig,

duvisge e wenriign o vere

ae ol e

Tl return - Bl Lo

¥ollowing the szplosios snd before the mine wee permiiied

soeraitions e ventilatiing syeic mped e Tollowss

A nertly sownleted overesst ot § Hight, 11

-



and pus into operstion. (his overesst sarries the return alr from

those workires lving between 1 naip and 2 mein., The effect of ifhis

ah consicied 12 making mwﬁémﬁ* splits of 204 maln split, end

asinz the Right sscondary split from 1 maip and the lsft sscondary
split izop & main To vepilliste the room snd piller workises lying
belseen these o mains,

ilr e pente tuban b the wrlier folliow

gere nn Tolloen:

Tull sevirn - 2% tenl of uptee sha

v split - st 4 Dight 2 main 15,370

%né main - Right secons

let mais - Left secomdsry split - near fan shaft

Esturs 2t overces: (ssiled Fvd svlit by ofticsieis)

Toiavlee 13 vaol oo

gasey by the Test Virginie lopeviment

of Mires, Yo opes llghis, metohes, or

skere’ sriicles ars vermitis

fn vbhe i, Closed lighie eve und for Sl v ion sl Jev-lonkel

flese satety lompe are pmed fov tesiing ond in

Fire bosses are suplioved o exepine ihe nine in e mowming
belore e dev ol 2 2l

dir w

samyies wiil W foud 12 e npw

diln, ke Tellwwmive tebuleiion o

vEmiile ¢ these maalvess dp Brisll

=11 =




Bouivalent in Ou. Fie
gl Bioe bwen o n oy
Bxplosive :

{n)

Bottls location of Wine

e

Al i G R AR R

34 Tull returs a8 Ten

TH.08 254,000

an., P, B oy

8%h left 2nd meins

i

2 e owek. v Ten v

Pod ame. veb. Borhs nl

M08 Srd split yeb. at overcest

B "0

4,800 .4

let mplit meb. 10 ™

les collegted by Gu

[n) ¢
' by Y. P Yook,

), Murshell end W




It will be meen from thess mnalyses that this mime is lib-
srating about 220,000 cibic feet of methans every Z4 hours, Thas le
snough methane to completely f£ill asbout 7 miles of mine sniry with

eximum explosive point, or about 14 miles

ap explosive mizturs 20 148 B
ar @mw with a mizture of 266 At 1% lover ezplosive linii,

Dusts

el dusb in the Tukon mine is very sxpiosive, being

gimiler o the dust of the Pigisbursh cosl bed,
sirweys and working plecss visited, with few szceptions were dr

dusty, Thers sve = feow pleces in the mine whore there sre weler so-

letione bul these sre lmsignificant scspared wilh the dry and
dusty sress.

He attermpt 1z made to mininize the dust esused by e minine

eperations by the use of water on ihe sulber bar of mining machines,

for wetting down the working pleces, or sprimkling the loaded cars,

There i evidence that at some time s ravt of 1 South main

e vosd wes glven & coet of rock-dust. This, witheout similer

geways, eirways, Tot

hout the mine, ineluding he

pillare snd oiher epen paris of the mine fo within 40 fest of the work-
ing ﬁ*m@%% ofters Z&i%‘%&% if eny. protection.

Duat Semoless

Gonsidering the sbove circumstances, it wes felt thet & ¢

plete sempling of the dust ip the entire mine wal Unndoessarys Cempies

yor, wore teken snd the somple e

of dust from four polnis, B

of these eight smmples (four rib snd roof snd four read) will be found

in the asppendiz of this report. The fellowing tubuiablon glves e




these analyses iun brief:

detaile of

=14 =



11 & 12 ws. Pl

Te.td

54.4

8.8

T
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T2
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2t 2.0

48.8 8.0

4108 440

e test

6 in Strip
B . strip
R Lt nirip
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12 #ill be peen from this tebie thet the duss 1ls fips,
thet there is & lot of 1%, and thet i% is explosive,

Teshnisel Paper 464, "Goal Dust Explosibility Foetors
Indicated by Experimental Mine Investigstions 1911 to 198", states
"Ezperience has shown that! every biiumincus cosl mine hes saouzh
. 2oal dust prosent in its workings snd entries 16 propagsis = ex-

@z deserited herelnn tor are

woe the sreveniive pesay

e followed,” Yip tesbe dn bbe Hoosvimeniel vane np 10010

sulverized coal dust ver cuble [uob or 4,8 cunses

esplosion when dis-

per lineel Toot of exiry hae propsgstel 8 sirone
' tributed op erose snd side shelves, [ush on mrount of con ﬁ@@%

sher 4 ntvilniel ay

ound the perviseter of the entyy i3 barely digcern-

ibls o the wve.”

5% of cosl dust vequired psr cuble foot of entry,

35t ol fupl thet Ban BB placid on 8

J<08 ounse, ie aboul thai a»
&i;@g auarier dolle .

The saplosion cecurred st about 2:06 sum. whils the night

e Tes vep

shifS wes ot york, Conditions in the mine were nor
in operation end the grester port of the men in the mine were finish-

ing uy their work prepsvailory io golag home.

sted as sayisg that

The day forsmen 12 © Eight 1 nals 18 vu
ey ware pr@%%g %60 "mpke 8 T211Y ip Wo. 17 piller © Hight | main.

diately prior o the s~

= 8l dndioatione thie tall cspiesd

plosien., 2 siz-ton closed typs {unspproved) cable resl 1o
%ﬁaga% polled & losded and s peritly losded cer out of 1V piller,




presumably %c prevent their beins csught under the fell, This lose-
W about

motive hed “sut off” fyom the sars and bad procesded outby

15 roem. The logomotive was under powsr st the time of the %ﬁ@iﬁﬁiﬁ%e

?&a sontrollier was "on", the breke wsz "ol end the opereting swiieh

the gabie,

Fron %%@ evidense 2t hend 1% is vrebable the heavy Tall in
17 piller reised 8 cloud of Zine soal duss, §@f&a@a alsa liberated
some ezplosive gms, emd that thils cloud of dust {pnd gas) wes ig@ﬁ%@é
by are from the sable reel locomotive, 'he lovomotive sebie ig souipmsd
with 2 "nipping” hook on the positive lead, 7This hook comsisis of =
piese of sopper trelley wire sbout 18 inches lomg which is used instesd

seive Svan oo voon o BRe ey

ng the losc

&7 the wroliley wole vher T
o the Buth entrias. he pvidense sieny iy shoved thel Hile levniiva
wee ip opersiion by thies meihod Bt the %ime of the syplosion,

The explcsion developed 1liitle violense o neesunt of the wide
oner orvltory 8t The volnt on oripiy and the 0w velooi o uly sur e
yentilating this pection, Jvideses of directed forces wor lacking for
the moet pert, although evidencs of pressure wae Tound at all ven 1~

f @@iﬁg doore 3%2§%mﬁﬁﬁﬁg the aifecied sren,

Thers were twolve men in the sffectsd sres, including the

night foreman, and sll of them were killed,

nelion of he wveiilvee

A Tive-boss hed Just completed his sx
% the left of 2nd main ecjoining the aves whers the explosion oogurrsd

- and he Toltl the vibration of the expioeion on his ser-drume, 4 fou




miputes laler he encountersd smoke, snd fesving & mive fire, he com-
pleted his inspection belore coming out of the mine,

4 mechine man coming out of 2nd mein after finiehing his shich

had resched $he junetion of 5 Right 1 main when the door flew open behind

He is reported to have closed the door and continued %o the sutsids,
& dlstence of over 1000 feet, bringing the first report of the sxplosion.

Hine officisls and state mine inspectors wers notified and

~eovery operations wers gotiten under way prompbly.
The far wen not imferrupled in ite opersbion elthoush g ghary

"laoan® was vecovded op the preseure gauge chart,

Ventiletion of the affected sves wae Te-ssibblished by 8 oup

of about 20 men, conslisting of nine officials and state mine inspeclors,

8 safety snginesy of an adjoining mine and Yukon mins suployees.

Ythout dke 3l o g%‘%@;&%% spoaratus the alectiad aror was

located and brous

recovered by this group and thes twelve bodies $e

, %&y‘a

$he autaide by B

00 pe.n. of Sthe

bay of experisnced rescue crews, with squipment, were be-

sompanies in ¥he distriect.

A gas explosior oosurred in this mine in 1988, shorily after

the mine wes opened &nd beiore the slope was & ‘This expiosion 18

s saloty

reported Lo have oscurred when & stable nan @%EZ a T

spert o light 1% with s match after sbarting up s booster fan.

The sovoner's jury comeluded that "the following men -

- 18 o




d. H, Livingaton Bight bores
B. B, Unsteal Yotornan
Chas, Jsoobs Brakeman ‘'t ¢
Blese lravsco Trocknes
lenry iilile Loadey
Wa. Thooeon do
Le U darvey i
Andy Emith dg
lrenk Lavicue do
Adem Culd a5
Tid, Groves 40
 Hillerd Kelson do

lost their lives when an explogion ocourred in the Yakon mine of

Joal Coampeny, Arpetisville, W. Va,, on Hareh 26, 1530,

The origin of the explosion was undetermined.”

endationss

_ The following recommendations are made in the intersss

sater safety end with 2 view %o preveniing s recurrence ol &

disester such ss this in the Tubop mine. It i feli that these

sopomwendations zan be sarried out without ecomowic loss snc they

will, if earried out, meke this uine s safer g}l&g@ ip nhieh b owork,
| it iz recommendec et

1. More vositive oontrol be oblsined over the ventilsltion,
which is apperently asdequste iz volume, by efficient splitiing, sours-
$ng und repulating of the availsble sir supplied %3; the Tan.

{e! Ventileting doors be repleced by overcasts snd stop-
pings sherever possible., Fhere doors are used they %@‘ Bullt in paivs
_te form en air losck.
£, The elecirics)l eguipment used im tiis mine be of 8 Wype

approved as permissible for use in gasey mines snd mainteined in such

peraiseible condltion.




{a} vhere open or nop-permissibls squipment be used it

should be confined to pure intake aix,
: : wmanm oed

%, Yo power linee, trolley lines or /fzablw be used or
earried in reburm air, such ss in rooms, pillers snd reburn 2ir
guurges, s¥cept ?%xﬁ%iﬁ@ e&iﬁw squipped vith spoproved junciion boxes,

4. Vinine machine csbles now im use be provided with junce
$ion boxes for mttmching the cables %o ihe poser limes, and Lhe use of
A’t&a “nipping hook® be g;?@hi%ﬁ%aﬁa

B, Waber lines snd an asdeguate usber m?g;zly be mrovided in
every workins place for use on mining mmechine autiing bave wille wfzﬁw»
aubiine %h@ cosl, for wettins down workime plesces before shooting aw
2@%&%@% is done, and for wetling down ’lsaﬁ&zi DETS,

8, To ;z%f?@gg the vopagation of mine explosions ?%E‘Liﬁﬁ%ﬁ%iﬁg

&

be done in every part of the mine

, whether in dry or demp condition, and
that the %mﬁg&&w% be applisd in suifielent %ﬂaﬁ%wi@@ thet by gyasematic
samplineg the mon-combusbible content of the dust may be maintained st not
less than 65 per cent and the rock-dusting be maintained to within 40 feet
of the working faces. ‘ ; -

7. All shooting be dome only ith permisaible explosive, in

permissible guantities, properly temped with cley, and fired with per-

wnidts by oualifisd snol Tivaen,

missible type mingle shol blasiing
8, gmzséy slenvancs snd shelter holes be mainisined slong all
entifes where hauline is done,
9. GConsideration be given %o providing a ssfe meaas of ingress
and egress %o the mine by providing s suitsble staivway +iih safe haud

vails and sdegusse illuminetion in the menwsy slope.

=Z0=




DEPARTMENT OF COMMERCE
BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No. 308 . Laboratory No. ... 52184 .

ST 111 o) XY —— - W) | e e -

Mine NS S Operator Qrown 008l 00 .. .. ... .. ...

2175 7 We ¥8e. County ... . Momgall ... .. Township ...

Town (distance and direction from, and railroad) . __ArmetSewille _ ..

Name of coal bed ... _Sewiskley i BB o o R e B st

L DA O TR oo o e R A S SRSk S i i

Method of sampling _______.__ y80, bottle = Date sampled afll/ﬂ ...................... Hour .. 9510 sm .-

VeloOHY .oouormamnsnsnssnsazarens | — Area 40 8o B8 ... Quantity ... oo

Barometer: Inside .................. s Outeide oo nm s el s

Corrected tosen lovel: Tnmide oo L M M DAL ot AT

Bulbs: Wet ‘I: pecey TR v B85 . 12 i O S o7

Le
Collector Marshall Mailed T .. . P—— M‘—
Laboratory No. ... L T T e o e el e e
308
Carbon dioxide (COg).-c  coococeeeee B i Hydrogen sulphldes(Bil).:  cogcciasiniies oo
Ompgeny I srismianas e PR oo Unsaturated hydroearbone ... . e
(C,H,, ete.).

15 fyout i1 00 - ) OSSR P R O S R S s G I U [ R R

Carbon monoxide (CO). . il . Sulphur dioxide {SO«?W‘; ey ‘ lc.'.:'.'a‘ﬁ;::::...-

Methane (CH.oomore oo = I 1_‘,9,;_;1;)3_?.5'??:& D‘_"a_cfrwtw‘ ,,,,,, |

L poniD ut apecisl pert™ \.133‘3 tne &%F
Nitrogen (Ng) ..o oo N ool U USRI g W W e
1_,A “.Of Mlﬂaa; T iﬂ.us =
e B‘“’”?- naB‘ 'or P*O
_Total.......... e SEle oo e PR 40 St i

UREIIIREG <im0 S S s i |
|

SN T SR L TR e e B B e S it |

LT 7 SR P . — (Signed) g - Yamps------
|

Form 213 118800 / f v Chemist.

sovEsmu Ny pRRTEMe orTice |



DEPARTMENT OF COMMERCE
BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle Now i vni 807 i Laboratory No. «occooocoeeeeee S296 .
SET  —— B e e R e
NS RS . Oporiter SR
State .y Va, C'-ouﬁty ______________________ Mongald .. Township ... oo .
Town (distance and direction from, and railvoad) ... e
Name of coal bed ... e B ey | Sy o e s B o il s
Location in mine .. NS SIN0R = TIPS BEWNNE .. ..o i
Method of sampling ... Y80 Dote. ... Date sampled .3/28/80................ Hour ... 9450 am -
WO oot B St cinst o« DRI i sriemonsonsimsissmscs sinmmanamalied QUABEILY -
Beveimoter Tadide Onbamide s e o
Corrected to pen level: Tnside: oo v OB s L e
Bulbs: Wet o 167\ USRI PR (S Humidity oo p %
Ko Le
Collector Marghall Mailed e Received __............... i;__,ﬂ.__
Laboratory No. cccooeceee coeeeen BB196.. . . Ethane (CoHg) oo oo o s, o .u BN M
07
Carbon dioxide (COy) ... oo e Hiydrogen malphide: (BaB).. i e e
Oxygen (O ool ool RS e Unmturat;ld Rydicearbons ool isiegs aaasninan
! 2l , €LC.).
Bvirosemt IR o cies G sy e . A S Y, e S e
U\?‘. G'L‘L“'L:'i] =
Carbon monoxide (C0). .. receereceee. . Sulphur dioxide S0 oy ,eqsz_:‘_“;;;‘e&ﬂi'-"‘;ﬁﬂ,ﬁﬁms.Ef...
Methane (CHy) oo SESWEEIN. NSRS -l s I {:,‘c.‘f""'“m ......... B - o SESR—
QONFE! yppov® BVt 0
Nitrogen (Na) ... o o o LOOW cMine®: SH0Pe
Yt Bu - < \.‘.'OC'DP. .

Totali e o e et Ly O o s ERuAN pRLLL! g e et it T T S R ——
TR i i e i e s e e e
DO oo 4/1[/80 (Signed) g py-Fanty P
Form 213 11—EB#0

SOVERNMENT PRINTING GFVI08




DEPARTMENT OF COMMERCE
BUREAU CF MINES

GAS ANALYSIS REPORT

Bottle No. 509 Laboratory No. cooeeeeeeeo.. 52a98
Sample of . I s b ar BB e v po S S R Ao et A e
Mine . Yuzon .. ... Operator Grown Oosl 80 .. . .. ..
Balbe L nsannn g T Gy oo Monomgall .. TFowmallp oo anmamms
Town (distance and direction from, and railroad) ... Armettswdlle . . o
Name of coal bed ________ ___ T T - - ——— e CVLIET N e T S
Location in mine ............. 9 L = 2pd gectioh - part return from pillar im exp, seation.. . ..
Method of sampling .....__...] vag.. botsle. ... Date sampled .I/.u ............................. Hour .. 9326 84 ...
Weloely oo e i BIBR ccasissiianiiniains F R Quantity p—_—
Baromatens TaEde oo ot i s s OUEBIAD .ooooeinnenisssmnsa i
Correctodto sen lovel: INEIAR .....oncoriismmnimmmnrssssnsaommmsnnmsssasinsasmns  (OUEBUIE rammsammamsssninssnnnaasnsns aaminiias s isanisnsiasmnn
BHlBE: WWOb ... reonsnmnnsansnmsmemmmes smsmrmmmnmmamnns BHIN . e e ey e Humidity oo A

R.n. -
Collegtor ..o Surrde...... Mailed ......... T I . pe— v, V) -
Laboratory No. cocaieicis couvaas B - -o-oaiasssans Bthene ) s inaan i st e

309
Caebon dloxide (COD .. ool i Hydrogen sulphide (H.8).. ... ...
Oxvgen {00 - ooiioicires oo WE. R Tlltatﬁ:?t:& -)l.lydrocarbons .........................................
L e b3 S e S ee s B S O S RO S 1 .o"é- Gﬁxﬁ:
L] Rty
Carbon monoxide (CO). ool oeosiiie.n  Sulphur dioxtde (80 i i 59 wt:?"ﬂ “tic}:‘:‘ ui:;:;\m'
¥o ot ¥ o o P
Methans (OHQ ..o coocaaee M s s Y g W
’ z g\ﬁﬂ@:i:" nvﬂ\'f"f; 0 bﬁto
Nitrogen (Np) ceovooreee zocee Pglce: zeoeeeee o O o T gpe® | 009
‘-l"l?" 4 ot MB":" @ oot‘_ﬂa g2
T‘Otﬂ]_ ---------------------------------------------------------------- 'bt'e 0 'l-)\,

Remerks: oo o Tl | U A d
Date o IR EEK . ... (Signed) Fq Py

4/1f30- - Yant, o

Form 213 L1==8890 SUVERNKENT FRINTIKG OFFICH



DEPARTMENT OF COMMERCE
BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No. ... e #5190 Laboratory No. ...
Sample of .. Mine alr. phiel P P U
Mwe o] Xuken Operator _Grown _Opal Go. i
e e e Commby.....o...... Nomon.. ... ... . Township
Town (distance and direction from, and railroad) ... ... N ... A
Name of coal bed ... Sewialay .. - Y. . SR , R. .
Location in mine ___.__________ AR T = B B M B e ememnanannan
Method of sampling ... va@. hottle = Date sampled .l/.ll/,ﬂ ...................... Hour ..
i e R L W e oo coiusaisica i Quantity ..o
IR T O S L O R ORI oo i s e
Corrected to sea level: Inside .. AL S e . SO, B
Bulba: Wet .....omeecim e 11 S S Humidity ...
e Do
Collector Qurreie ... Mailed - Reoaived oo
Laboratory No. .......... SSSEEEST - ARSI EEhane (OB coiciinmaing s
410
Carbon dioxide (CO,)... _._---.---.-‘u_ ....................... Hydrogen sulphide (H,8).. ... ... .
Clxyaen (05 o evicioces gananid L — U“(%“:ﬁf?t:& .)t'-ydmcarbona .....................
Lyttt L L S eess st S e o S R O
Garbon monoxide (GO oo s Sulphur dioxide (80,) . N
(80, e t‘ Pﬂﬂm‘ﬂ
Methaze (CH)oovociins comiiacian L N R, B, L RR T, e
ethane (CHY) + 56 i 't-:"a\‘i"f w\ﬂ-—--;é—w_—‘ LA

Witscasn (N) Goﬂﬂn w“hu,m’,. : ¥ %, 1O o 3

i e = :1;-‘1"_‘3“’:;;";;-'@»*“:2‘“;_ e

T R B L o e
..... B s e e = 4

Remarks e e e S e
Date *'&1}” ________ (Signed) e Py Tanty
Form 213 11--8890

GOVEINMENT PRINTING GFFICE




DEPARTMENT OF COMMERCE
BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No. .. 10 Laboratory No. ... B2197 ...
(ST 1103 (N — :

Babe 2 uomnunsnnang B Comnby .. oo Nomon.............. Township oo

Town (distance and direction from, and railroad) ................... Ar;nettsville ..

Corrected to sea level: Inside ... e OUESIA® oo

Bulbs: Wet oo IR e e e e Humidity oo A

Collector Currie.. . Mailed ____ o . veealTed s im!ﬂ;:

Laboratory No. ... il . il Brtbane: (O coccimoniin: s R e e
310
Carbon dioxide (CO,)... e Hydrogen sulphide (H.8).. _.oooean.o y "
Oxygen (05 commeemimee e T ey Unsaturated hydrocarbons ... oiiiiir e
s 2Wvid (C;H,, etc.).
P25 o Y e oo e S NN R | S St S S S
(4]
aiao
Carbon monoxide (CO). ... ... cecimecmeneianeeeew Sulphur dioxide (80,) ...... -weﬂ«_}ﬁ_n _ﬂoﬂ_gﬁ_ P |
To\e ﬂabmk u‘""dci; i
o 1'(3111 Vol
Mephane (OB i susiicisioiglillec: acssiicisivniecaiion R PO\ Lp I RibugP O Ll :
: B ,:7,“;"'-“*1("l - U_d
FiP AP L po BP
oot s [ob :
Nitrogen (Ng) ........... miince AN - ek e '"-;R:ﬂﬁ*"-i"ﬁ.—m‘:ﬂ*ﬂ"o" ﬂ:;:r:‘_‘éﬂ't"""—"-“- S SR
, BOFORT - peB®
IO e i i '-“; 2y
..... -
055300 4 e e PP s e oy .

IO it #f1f50-— (Signed) g, - py-vant;

Chemist.
Form 213 11--8890 GOVEAIMENT FURNTING O¥Fica



DEPARTMENT OF COMMERCE

BUREAU OF MINES
GAS ANALYSIS REPORT
Bottle No. oo i b - Laboratory No. c.eo.eoeeeeee. s2198. .
Sample of .oeooeee Miun air bl WU 0 VR e A
W Yukom . ... Operator Grown Goal G0e . .. .
State oI Comnty o] Momoms. ... Towmahdp «oooicuimn
Town (distance and direction from, and railroad) ..............._ Ar;etesville ..
Name of coal bed ........... Seowlokiey .. ... . ..o Bl oo B . N o N
Location in mine ... ... 10 room - 8 right - 1 main st ges well e
Method of sampling ._________. e R Date sampled .Sfllfﬂ ........................ Hour _10:886. ... -
Nalaouier -ocnn s s L BB st s Qaanidty ..o b
IBEOOT ALORE ETRETAB oo v s e S — DEBRERE e i s o s e
Qoirectad to sea lovel: THEIAE ... mmmmsiosmmmmssmssmmmmemszmmsnsmamenee  IEUBIAE) o nmnsimsmsnsrin smnsmesmes o s simms s s
Bulbs: Wet ... ~ Yeam— 0, SO N Humidity ... A
Kolie
Callodtor. .. —crereroonen Mapshall. Mailed ... . Received ................. 3f29/50.....
Laboratory Wo. i coemic L SRR e R Bthane (CiHy) cocivuce i sidsscssiansmimanis A A
311
Carbon dioxide (C0)... i oo Hydrogen sulphide (H,8).. ... bl i
Oxbgen A0 iy e B oo Ul}?ga;tﬁf?t:&_f'ydmambﬂm st B
Bydrogen (). st et e e R e e ..~ S SR 1 |
: il dmpl.‘.!*

Carbo e P - Sulphur dioxide (802) - pepat® ¥ __ oM OF -

arbon monoxide ( ulphur dioxide (50.) OT:D meg U\'!U‘:m:f.
Methane (CH)-.ioouimnn  coocoacees Gl - i eseieessasis ,;L‘“_:'T ?m.ﬂ :‘Eﬁf.\ﬁ%w “’mim ......

Oﬁﬂﬂ ; W’-\"hnub By ‘:‘0.‘ 3 usy
Nitrogen (Ng) oooooooooooe oo S L ATOT otamee RO T
2 e v e Baske u«n‘r -‘ ‘m,nnt‘ e
b DY

Lo TR Bt Sk e I T SR B ST . Nl <
Remarle: coososiepamean o o
TR s o cas imaiisiie 'ﬁfh‘ ________ (Signed) gy -po Fambs——
Form 213 11—8850 - i e Chemist




DEPARTMENT OF COMMERCE~
BUREAU OF MINES

GAS ANALYSIS REPORT

et 15 o

Bottle No. wooreoovereereeen BB | Laboratory No. ... G199 .

Semple of ... Mine &3y =

Mine SRR 2T SURSN 0 . Operator SHOWE C0RL Qe o L

ARbabBar e o N Oty o et L Township =il st toret
Town (distance and direction from, and railroad) ... .. ArneStevdille . . ...
Name of coal bed ._.......... Sewiekley . Sec. ... A S T LI S N

Loeation in mine ... 2xd gpeotion roturn - outhy 9 ®ight

___________________________________________________________________________________________________________________________________________________________________________

Method of sampling ... = . . .. Date sampled Bflﬂ/ﬂ ______________________ Hour . 3308 peie
Nelootm o e Jus PR b o248 Ares 50 mge £8.. . . Qrsaithy - P | RO
BarometerTnaidehee Nt B o 8 o 0 s L e e Orutaida. s Ol e R XU o Dx | g | o s 4000 0
Goreotdd toraeaslevel: dnsides oo etio T D e Lo S ST e i
Bulhss Walm i - S s s JOTW s it o oo Humddity & ol o .~ 7,

Collector Mt e s Miailed e it L e s Raceived i ol 3/29/30.. .

Laboratery No. «oeeeeen. r AR s e Ethane (CoHa) covecrinnnonann
312
Carbon dioxide (CO)... .. .;ﬂ’. miniie o Lt wiHydfogenpulphide; (HaB 0" g vl 1 Gl

Cixean(0n) = (R | SRR F A Unsaturated hydrocarbonsl o= 0 L L
(CQH‘, ﬂtc.).

Hydrogen (Ha)..oooomoaoes gl R CRR Tt Sle e LD R

s Qe
——Carbon monoxide (CO). ... ... .. Sulphur dioxide (502 18 A1OW T en ot
5

rﬂx’w g
Methane (CH L loh s o SRR L s A S (O |

Date "'jl:/'o ........ (Signed) Ws Fe Yont,

Form 213 11—8880 C hemist,




DEPARTMENT OF COMMERCE -
BUREAU OF MINES

GAS ANALYSIS REPORT

BotdorNG: - LT 815 Laboratory No. ... 82200
Shmpleior . o Wl S S N T G s B B B gt v S
Minei B0 g b P S Operator @'MMH.
TBtate Pl st C b T e WS Nlndntrt o e Monepgels . .. Township ...
Town (distance and direction from, and railroad) ... . xnattaville . emil S
Name of coal bed .._............ Bewlekley. . . ... S, Lt s o o A AR A1 O e
Location in mine ______________ Af fan - fumll return from b . .ol i

Method of sampling —-¥Yege

Vielopatr'- 5 oo L0 o e Amen et - S 100 .. Quantity .. ... ... . o BB00Q- .

Barometer: Tnsidedly Lot biidet aiser TN on i il 5T LA L T e T 8 S Tl AT

Corrected to sea level: Inmside . . o oo 0 ol o e PR R TN e i - D

Bulbs: Wet _. . kT A A O ... Humidity : %

Relglurrie
Collector ... Mo Tia Marshall = Mailed ... .. m... Received _................ 8/29/38 ...
Laboratory No. -..o.coo.  aoeee - IO e Ethane (C;H) o s e s L
313
Carbon dioxide (COp)..- | oo M. Hydrogen sulphide (HaB).. ..ooooieriiiiiins oaeeeeciinees
Oxvgen (O e i SRS y U e Uneaturated hydroparbong. L.l .. ebo 00 - miw g tos
(C.H,, ete.).
Hrdropen (HE) . o L b CR el i s er s e SRR s T S e M s et T s i U‘t‘ﬁ‘gp'
o% - of
. o 0"“\9 Chrﬂﬂﬁ _"‘_‘_If_.tm
—@arbon monoxide (00). oo il Sulphur dioxide (80:) -..... “-,' f;‘i‘s .l:_(;“ﬂ TY"'\'D'I'_;:-T:"-"""';“-
B S S
MetRano: (O oo i e Ry Tt e e L ARt TR R .g.‘l.af_o Tl Mo e R s
ﬂDﬂ f-'\’\‘ H\J“ I‘ll ‘ )
‘(}C)ﬂ g -qu‘&‘h g b e Pl
Nitrogen (Ng) . -fee e’ sl cp ) NEUSSeeh ) 5, ST B . s A SR T A Mt e
: ; RS '.-“'j L ; ‘a"".

P ij‘a'l“ T e R e T et e ] rf_-')-—‘ﬂ—“ s

Hemarkat oaln fl S e A S A L o . L e P T el %

Dapge il t T Lo 4f1js0. (Signed) Py Ro Yaibyocioreiercnemeric

Form 213 11—8800 Chemist.

BOVELNMENT FHINTING OFFIOR




DEPARTMENT OF COMMERCE-
BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No. oo ] S

Laboratory No. ... B220L

Sample of ... . Min® 8%y

Ming e om0 T S Tl Operator GFown Cosl Gos . ...

...... ia

4% f8n full return from mine

Loeation in mine ___.____._____

Method of sampling . ) SR RS

Naloeityr .. ook 80 o S TR

Barometer: Inside

Corrected to sea level: Inside .o ... .. b
Parlbay Weth bl - D0t Laels | Ti IS F3av i bz PO PN o Mo o,

Received

Collector

Laboratory No. ._........ 75 TR B e e g SRS e

______________________ Hydrogen sulphide (H,8).. ... oo

 Carbon dioxide (COy)...

Bxygani(0,) o 8l il o Unsaturated hydrocarbons

(CH,, etc.).

Hydrogen (Ha). . ________

04-
—Carbon monoxide (COY. ... . . Sulphur dioxide (804) oo oo = _O‘-‘,QX__E_{__-__ i
t\ﬂl i &0t o
18 ‘Q'D 5 QLI“J b a'\")'\‘-"‘tt 5 Lo
Methane (CHY).cooooriees oo S i ey e L - 3 ot L T L e T
F O it L £02
3897 T Y
Nitropeni (N oo 225, JEg = B e T e e RS N LR e L el s e L A L
gen (Nj) PEEEER L N (_w(.)ﬂm‘ out o680 <
i) R Sro
Total .. e d e e S L a T nh R el N R can T 4 e N L A
P T L g TR L eenre oy v
‘I‘cj\\
s e e T E s 2 See T D L SN B S R A AT TRt e S T AN b L

BOTERMMENT FREINTING $FVION

(Signed) Fo-Po-Yant,



DEPARTMENT OF COMMERCE-
BUREAU OF MINES

GAS AP:IALYSIS REPORT

Bottle No. ..o A Laboratory No. ... DRRRY
Sample of ¥ine elr

Mine ,_m Operator Crown Coal Co.

SRR g | A W, Va. County ... MONORs = Township ... oo

Town (distance and direction from, and railroad) Arnetteville

Name of coal bed IR e ifien " LS AR b 8 S . - A AR
Looation jn mine. . Balf-veturn st foot of fem shaft RN o T

Methiod of sampling ... Va8, bottle Date sampled . 4=~4=80 . = Hour. 9320 8.8,
Veloaftiy Lo 2es o i ] ) . PR ATeRTANN o e Lo Quantity .. ... 89,400

Barometer: Inside e s A BT L e OutRideib s ke, o) S ot oun el
Corrected to sea level: Inside .t ..o i Ouiteifee b v e _____________________
Bulbs: Wet ... W 5, 3 R PR Hamidily soe S b saii s ion
Collector urrde & Welker ... . Mailed oo Received ... 4-4-30_ .

Laboratory No. __........ _DEREY o2 Eithane OGHL) bl s e L M R e

Carbon dioxide (CO.)... .o w L o e o Hydrogen, sulphides(Ha8). o0 0o 8]

Oxygen (O5) — il R L R Unsaturated” hydrocarbons o - . ol e e
(C,H,, etc.).

P2 bt s Y L L S Sl Lot L SRR o-ﬁ;

o e SATE
~—Carbon monoside (CO). ... ... eeiieerens b Sulphur dioxide (80g) .., wa—i?‘-fvw'-—'- 'w.‘&‘.‘.e".ﬂm‘-‘.?ﬁ

e L W e SR L et e T e e R e S S iRk reiept S A

Pabersl thlR L g ORI R B R

Form 213 11—8300 Chemist.

SOVEINUENT FRENTING OFFICS
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DEPARTMENT OF COMMERCE
BUREAU OF MINES

GAS ANALYSIS REPORT

Pgbtle: Mok othes o= Tk 306 ... Laboratory No. ... S2R80. ... -
Sumpletof Ll R T AR P S i MBS Y £ LAl R SR o e el

Mine BT R N i PR Operator . CROWn -COBL -BOq-—- - e rorommmrmmesenmniicane

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

Method of sampling ..____yag, bottle ... Date sampled . futpalS0 ... ... Hour 9:00 sm, -
Veloortghe o = o v et AN o Aten e Z LIl Quantity . .. .. . gegg .
Baromater swingide, oendel e B g Lot LR o Quteide g Sl
Corrected to sea levei: it e Y | Sate” o

Bulbs Vet b 0 B AR Sie i R NEITY WA ity e HaEa by ST e e T o

Laboratory No. ......._.. --BRBBO----- LR N e LR 2k h el @ S o RS AT PR S el LSRR NS ha il IR I R s

Carbon dioxide (CO,)... ... i i Hydrogen sulphide (Ha8).. .ooooooooeimies oo
Oxygen (0g) —ememeeemcner SN S TN R Unaé.tﬁratetd hydrocarbons ... e O
(C,H,, e c.). D‘E\- T,L‘-)i 01
15 Fygrs ey G 1 IS R P, s R - SRR S U S50 R AN e AT e SR R - R B Ty o ;,a,f_\‘."}f:.’.__,-;.;\ff-."f"‘.,- -
L Taﬂ?:j '*ﬂb\c’ﬂ.-—:\ *‘:nu,l 2
o i, £ ke
—Oarbon monexide ((C@) W LUl ST N L . A e Sulphur dioxide (80g) ... _,‘.-.g‘.'»_‘.“.}:."-fq' ‘*\'i. RN
o R e -
\\‘D‘»"' .\"“:'\‘{h 75} v
:‘r‘—"‘ T s
Methane (OH oo © e T .-_.....-___._._l.._.ilﬂ\.;i}..'_..m._ﬁ _._;_..y.’.?._.f__.)ﬁﬂ,a-.- e L ORI
o T“ i s “\'\\ 1‘;1.
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