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PRELIMINARY REPQET OF 8AS BXPLOSION OF MAY 29, 1931,
I¥ THE BICEARDS COLLIERY, SUSQUEHANEA COLLIERIES COMPARY,
BEAR MP, CARMEL, ROBTHUMBERLAND COUNTY, PENRSYLVANIA

By S. Ps Howell

Introduction:

This explosion was of a body of gas at and near the face
6f Ho. 38 breast, 174 feet above the monkey heading which apparsutly
sgouwmlated because of a derangement of the ventilation. The means
by which this gas was ignited has not been definitely established by
the writer, but with the evidence now availeble it seems probable &
blown-out shot of high explosive - probably the permissible branded
explosive Red HCLF - § or by the electric current used for firing the
shotj or by incandescent smoking material - cigareites, lighted
match.

The explosion ocourred about 12:20 p.m., Friday, May 29,
1931, on the day shift,

Ventilation:

Near the place of origin of the explosion there are four
active breaste working, 38 to 41 inclusive. Because of a faulted
saction there are no breasts between Nos. 35 and 38. The & r enters
the gangway to No. 43 chute, hemce to the monkey heading, and then
toward the face of No. 58 breast, it being directed or coursed through
the last open hesding between the breasts and is dirscted toward the
face of each breast by mesns of wooden brattice with cenvas brattice
near the face., From breast 38 the &l r returns to the monkey head ing,
passes through heedings to He. 35 ‘breast, from 35 breast through the

$op headings to 33 breast, them through = hele to the gangway at the



level above, 1t wes near the portal of this hole Into thie gangway
of the shaft level that the coal had sloughed off, from the pillar
ebove that gangway, restricting the return air. fThe firebosses*
marks at this hole on the top round were daited, that is, the more
recent ones, 5-2, 5-13, 5-29, end 5-30. The fireboss had visited
this place the morning of May 29, and there was mno impediment %o
the ventilation there then.

The miners from 39 breast were returning by the way of 41
chute after eating their lunch on the gangway st the time of the ex-
plosion, and peither were injured, but it is rumored that they ox-
changed information with the miners of No. 38 breasi, both of whom
wore killsd, Juet before the lunch hour to the effect that there was
zag In both places.

The lecation of the Section:

Ersasts and chuiss, numbered 38 to 41 inclusive, are off
of the east gangway off the No. 12 slope off the shaft level in the
¥o. 4 {1ittle Back) seam on the North Dip. Cval averages about four
foet thick, has & pitch varying from 20 to 28 degrees, and all of
these working placee are coneidered gassy.

General Information;

The only electricity entering or wsed in this sectlion is
that which is provided by the Schaffler system 10 hole capacity, and
the Hercules Midzet 8 hole capscity blasting unite. A4tlas Fo, &
electric blasting caps with six foot copper legs are used, and these
legs are shunted. Im coal the permissible explosive Red HCLF in 1f

by 8 ineh cartridgee is used, and in rock at the face of the gangway



60 per cent gelatin dyramite in 13 by & inch cartridges iz used,
Individual miners use the permissible Wheat electric mine lamp
while the pair of miners in each breast have one permissible Xohler
fleme safety lamp magnetically locked., Supervisory offieials all
carry the same kind of flame safety lamp.

Oceasionally a miner who is under suspicion or a miner
selected at random is thoroughly searched for matches and emoking
material, and it is reported that on the morning of May 29, 1931,
a2 gearch disclosed matches in the possession of a mirer end he was
disciplined by being discharged.

Flame safety lamp Ko. 8 found on the steps of the manway
of Ho. 38 breast, 15 feet from the face, indicated by visaal inspec-
tion thet it was in first-class condition.

Safety lamp Ko. 74 which was found near the face of FHo. 40
breast showed by visual inspection that it was in first-class condi-
tion. The management are willing to have these two lamps sent to
Pittsburgh for lamp box test, but this apparently is entirely super-
fluous.

ne miner wrking in 40 breast was drilling a hole in the
east rib, the collar of this hole being aout 8 feet fram the face.
This hole was in about 8 inches. This position of the man was almost
directly opposite the seccond heading through pillar 39%. He was
killed by being thrown violently ageinst the rib. He was noi burned.
The other miner in the breast was somewhat lower in the breest and
was near the sheet-iron slide., At the time of the explosion he threw

himself on this slide, and slid about 2 ndred and forty feet dowm



{4 to the gangway. He was not seriously injured.

e miner from No. 38 breast was found on the left (east)
rib of Ho. 39 breast with most of his clothing blown off, and severe
wounds fro= violemce. His clothing bore evidemce of burns. [ was
evidently killed instently. It secms provable that this miner was
perhsps stending in the top heading in plllar 38k, ard received the
full force of the explosion from No. 38 breast.

The other miner from 38 bresst was found along the right
{west ) rid of No. 39 breast jast outby the cormer of this rib with
the top heading. Eis clothing bore evidence of arns but he did not
show evidence of much violence.

the miners in 41 bresst were uninjured and 1t is reported
that neither they nor the miner who purvived from Ho. 40 bresst saw
any fleme,

fwo shot-firing units were found along the left (east)
+ib of Ho. 39 breast, one of them-the gchaffler system-was badly
{ndented on the cutside as though it had been projected violently,
peseibly from the top pillar heading in 38% pillar.

After the explosion there was discovered in this heading
two 25 pound eases of Red EC L.F. permissible explosive, and neither
the cartridges nor the boxes showed evidence of extreme violence.
There was likewise some electric plasting caps lying loose between
the boxes after the explosion. There was mo evidence of a carton
pesr by. On the low side of this heading strapds of hair were found
as though & man had been violently skidded slong this lower side

of the heading.



The foree of the explosion entered the gangway through
Ho. 38 chute with great violemce and fatally injured two men who
were loading a car at that chute, a driver amd & loader.

on the gangway about fifteen feet outby No. 58 chute four
men were esiing lunch. They were not seriously injured. They were
the three gangway miners and a loader.

It is not yet established as to who owned the Schaffler
system oattery tut if it were owned and used by the miners in 38
preagt, it could not have been projected where it was found unless
{4 was suspended, or held, somewhers in the top hesding through 38%
pillar. On the other hand I am essured that if the miners had
fired a shot at the face of No. 38 breast that their safety lamp
would not have boen found so near the face of that breast.

At the face of Wo. 38 breast nesr the center of the breasi
was & 15 inch socket (bootlez) of 2 hole which had obviocusly been
drilled {n such & way that it had no chance %o break the coal properly;
and was obviously liable to blow out.

Fatalities:

There wers five fatalities, the two miners from Ho. 38
breast who were found in Ko. 39 breast, one miner in Fo. 40 breast,
and & driver and a loader on the gangway.

Rescue Work:

The driver was killed instantly on the gangway; the loader
was very severely injured and died in sbout twelve hours &t the hospital.

Eis was the only hoepital case, Three bodies in the breasts were



recovered by & o'clock Friday svening, Hay 29, in advance of fully re-
gtored vermtilation by four men wearing HcCaz gelf-Contained Mine-Rescue
Bresthing Apparatue.

Foreman Miner Jesse Hemson sssisted in the investigzat ion which
was »ade on June 4, 1931.

Alr semples Taken:

The following mine air samples were taken; Fo. 718 at the
face of No. 41 breass; No. 575 at the face of Fo. 40 breast; Ho. ¥i7
at the face of No. 40 breast {it 1s possible that %his sample is a "dud"™
because the bottle d1d not sizz when the tip was broken)s No. 573 at the
face of a blind heading off No. 39 breast {this was the only vplace where
the safety lamp showed any evidence of gas. 7he flame of the lamp weni
out 3 ¥o. 574 at the face of No. 59 breast; snd Fo. 576 at the face of
¥o. 38 breast.

Members of the Inspection Pariy Made June ¢, 1931:

A trip into the explosion area was made by the following repre-
gentatives of the Susquehanna Collieries Company: Mr. E. C. Penman, ning
foreman, Richards Colliery; Mr. Gsorge E. Cleaver, general inside fore-
msn, Richards and other collieries; Hr. C. H. Brehm, supervisor of safety
snd compensetion, ¥ilkes-Barre, Pa.; and Mr. C. E. Billman, inside fore-
menn at the Cemeron Colliery but temporarily assigned to the Richards
Colliery, and the following representatives of the U. &. Bareau of Hines:
¥r. Jesse Henson, foreman miner, aad Hr. S. P. Howell, explosives angineer.

Respectfully submitted,

5! p, mOWELL,
Explesives Engineer.
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FINAL BREPORT OF ZXPLOSION OF MAY 28, 19881,
RICHAED: COLLIERY, SUSCURHARHA COLLLIZRIZS COPANY,
HONPHUMBERLAND COUNTY, PENBEYLVANIA

By 8¢ Po Howell

IRTRODUCTION

This wes a2 gae explosion in 38 brasst, ¢sst north 2ip zang-
way, ¥o. 4 vein, Ho., 12 slops, shaft workinge, Richerde Colliary,
shamokin Division, Suscuehsnna Collieries Compsny, near Mi. Cermel,
Rorthumberland County, Ps., which cceurred about 12:20 p.x. on Msy
29, 1981,

There were fourtéen men in the ssction st the time of the
exploeion, four of vhom were killed outright, one succumbed sbout
Ywelve houre sfter the explovion from the effecis of violence, znd
nine were uninjured.

Hone of the uninjured men wsre imnrisened, or their livss
placed in merious jJsopavdy by the explosion.

The fetally irjured are listed in Apnendiz 3.

The accident was caused by scowmulstion of & body of gas
probably camsed by & fall or elipping off of & mase of coal which in
turs partielly closed su air hole outly 38 breast., 7The ignition of
this gas was probably simmltsenecus with » dlown-eout {or windy) shot
of & permiesible branded explosive used in s non-vermiesible manner.
The ignition may have resulted from the flame 6f tha explosive or from
the sre or sperk from the current from a Schaffler system 10-hole
gapacity, shet-firing unit. It is remotely possivle that the ignitien

may bave been caused by incandescent smoking meterial, though no dirsct



evidence way sdducsd to aubstantiate this.

The effect of the explorfon wae locslised iy 38, 58, and
40 nyemste snd on the gangway st apd nesy 58 and 3% chutes.

thie ezplosion was iavesiigated by the writer and ¥r. Jesse

Henson, foreman winer, U. . Baresu of ¥ines, in company with offi-

oials of the Fuscuehanna (pllieries Compsny on June 4, 1981, and sub-~
secaently by the writer.
LOCATION

the Richarde Colliery is neer ¥i. Sarmel, MY, Cammel Touwn-
ehip, Horthumberland County, in the verd Mehanoy disirict of the
sestern Middle Anthracite Cosl Fileld of Pumneylvenis, and is served
by reilroad connsetion with the Penmsylvanis hallrosd.

The Richards Collisry is opersted by the Sustushanns (ol-
lisvies Company, T Co Box 427, Vilkee-3arre, Pe.

the principsl officers of the Suscuchsans Cellieries Company
with whos the writer mads conbset are: ¥r. C. fo Uibbens, guneral
manager, Wilkes-2arre, Pe.i and Mr. Fllliem watkins villiems, distxict
myperintendent, thamokin Division, fhamokin, Ps.

In 19%0 the entire colliery produced about 600,000 short tona
of cosl, worked 285 daye, and énpleyea 1096 men. The average daily pro~
duction in ¥ay, 1931, was 2172 short tons.

Thie section of the colliery ~ eset gengwsy, Ho. & veln, Es.
17 giope, shaft workings - produces an aversge of shout 70 tons nevw
shift {2,000 pourds) of which about 85 per cent iz coal.

In this zection thers are sbhout 17 employess including super-



visory officisls.
DHE HIRE

The production of the Eichards Colliery comes frop thres
saparate units - the Zichards slops, the Richards ehaft, ard the
water level tuunel.

The section in which the explosion ovcurred ie reachsd by
8 900-foot shaft, = short gangesy or tunnel, s 209, 280-foot slope,
snd the ¢msd gangwey in soms 2000 feet,

way ie in the No. ¢ {Iittle Back) velsn, north

dip.

The soction from bresst 38 to 4) is considered very gasay,
and no power-driven ecuipment iz used for mining here.

THE COAL BED

The coal in the Ho. ¢ valn is anthrecite, sverages four
feet thick, and dips northerly, 4in the secbion invelved, from 20 4o
26% oOne inoh from the bottom there fe & band averszing sbout three
{nches thick. PThe roof is s black sandetone shich reculres timbering.
It iz several foot thick. The floor is z herd, black sandshone, have
ing o emooth surface.

MEPEAD OF MINIRC

The breast end pllilar method of mining is uneed and the
e¢hudes are noxmally placed on 50-foot certere but because oF local
frregularitios in the veldn in the section affected by the ewploeion,
thie placement of the chutes and other dimensions d4d not couform
closely. The gangways are twelve foet wide the monkey hemdings and
gther headings elx feet wldej the bresete twunty-four feet wide, mnd

-3 -



the bresst pillars twerty~elx feet thick. about 40 ner cant of the
conl ig extracted {n sdvance work, of which zll is recovared,

The coal is minsd at the fsce by blssting and hand pick
work. pPlllars are not sngy being extracted in thie section. 5o me-
charical losders or conveyors are used, but bYegcsuse of the piich and
the use of sheet irok alides, the vosl glides or iz easily nushed %o
the gangway.

There sre systemstic timbering rules which bear evidanca of
enforecement, There are thres lines o¢f prove ir the brasst, speced £
feot spart, snd the posts iv each line of prope =re spsced & fost,
Cep pleces ore to two inches thick, two feet long, are gemeranlly uwed
on the props in the bresste. Bonkey headings and other hesdings sre
gonerslly posted on the high side, the poste belng spaced abdout #ix
feet apart,

TERT ILATICE 2HD GASSS

The section of the mine in shieh the szplesion oocurred is
reted ps grieyy is kucwn 9 producs considersble gagi apd sarvs was
taken to see thaet the sir was conducted to the face of 8ll breasts.

The véntilation was eorducted in the manner shown in Appen-
dix A of the map of this seciion of the mine, and wes in the cest pang-
way to the face of the pangway through 43 chute, back the monbkey head-
ing, to the fuce of dreasts No. 41, 40, &8, and 58, back tc the opan

haading o ureast 36, them thro

ugh the top hesding and the mopksy hend-
ing from breast 36 to bresst 355, to the face of bresst 35 through the

top headings %o the top of breaste 3¢ ard 33, then through an air hole



{nto the enst north 41p gangwsy in the Yo. 4 vein, shaft level, at
which point it split and returned to the surface through mumerous
inactive and other workings.

special attention ie @irectsd to the vent where this air
hole saters the east 4ip gangway, shafy level, for it is here that
the loose ocosl from & pllisr above this point, broke ¢ff end slid in-
to this sir hole, snd blocked, at least partially, the return air st
this point, thereby substantislly reducing the ventilation of the
affected area, snd permitting the accusmalation of s body of explosive
gat. Since this point was visited early om May 29, by the fire bose
wd wae reported clesr, it may be comcluded thet this fell and s#lide
of ooal oscurred somebime before noon of May 29, though this is not
cartsin,

This ares wns vantilated by an 8~foot Copnellmville force
fan, while the west split of the exhanet from this east gangway vwas
svuippsd with s Jeffries esheuet fan. The Compellsville fan is
alectrically driven. There wae said to b6 no yeserve motive power
for this fen. It ie located cutside snd the volume of the air in the

medn {ntake sgzregated 80,000 cubic fest per mimute. The air entering

the east gangway No. 12 slope was from ons of ten maln gplite. The
sir returning %o the east gangwsy of the shaft level from the affectod
sros messured 3,350 cebic feet per mimute on May 19, 193l. The fsan

$s {nelosed in a steel housing with the motor in s nesr by brick builde
{ng., The fen is eguipped with explosion doors end the air may b Fé-
vorsed by door sdjustment. The fans are run continuously end not
slowed dowm. The water gange on the Cempellsville fan is plus 1.2

-5 -



inches, und on the Jeffries fan mimus 1.6 inches,

The fire bosses employed make pre-shift inepections apd fore-
noon inevections. Fourteen men ars employed in thie section. Stoppiags
syre made of wood reinforcsd with clests mnd wood patching, thet ig
cslked. Stovpingz in clutes and monkey healings sre provided with glide
doers. There are no overcaste, Old workings nre ventilsted. 211 of
the shaft section is considered as gseeye.

m ¥ay 18, 1931, gee wns discovered in 38 breest and was vo-
woved by repalring & faulty stopping, belng the stopplng in $he piller
84} second hesding sbove the monkey heading, as shown in Appendiz A.

It ia considered that gas mey be szuddenly liberated snd a vigorvous
sttempd i mode to koep the mine free froam standing gog. 4 culet blesd-
&y wor xnown 10 exist at the face of 40 breasi.

Fire bosess® report of inepection and testing is recorded in
$hs fire Loseses® rapord bBoOK.

For ges Getection the pemmizsible nmgneticslly-locked ohlar
finme safety lsmp iz used, thers neing one for esch working vlscs in
which two certified miners sre employed, fire boss, secilon forcmen
exd mine foreman. ¥iners, and others, use the permissible Thest sleciric
gup lsmp. Mixed lighteg sre not used in this sadtion.

The only source of electricity in this section would e fronm
the battery of the slectric cap lamp and from the gensrstor or magneto

type of shot-Tiring units which are described elssshers,
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Tabie 1 = Tabalation of enalyses of mine adr samples in pluces off Fest, North Dip, Cengwa

Xg4 Tty

4 Veim; No. 12 Slope; Shaft Workings; Richards Colllery, Shemolitds Division, Susguehanns
Golliertes Compemy, Northwberisnd County, Pennsylvenis

i Date, ? 3
Ixbe.: June :Hour: looat fon Remsyite
W I98) H
H4480 & tette Mace of 41 breast. 20 0,13 20.75 0,00 0.40 78.72 Flame safely lemp did not
- indionts nflemmable gas.

m@m; 4 Bolle . odB BOTL 00 .88 78,40 ,

84426 4  a.m. Face of 40 breast. 28 12 20,77 .00 58 78,56 40,

B4424 & 8.0 Foge of ll-foot, Prind 5 +25 18,80 L00 21,80 62,15 Fleme sefety lamp indlceted
heading from east rid inflsmmatle gas. Then ex-~
of 3% reast, 1£ fest tinguished.
balow fage of hreast.

S4425 4 Aels Taoe of 39 breanst. a8 o827 18,02 .00 3,50 78.22 Flawe safety laxp 4id not

indisats inflammbie gas.

54407 & Bolle Fuge of 5B breanst. e «15 20.58 00 89 78.38 1D

~amm
maplisates - 54488 taken first.

tas

Semplos telen in the order tabulsted betwsen § a.m. and middwy,



Since ventilaticn hed not emtirely been restored to rormal
by Jane 4, for men were finishing the dullding of and celking vome
of the woodsn brsttice, no air velselty resdings were tskem. femples
were tekem at the face of breaets 41, 40, 99, 38, and st the fece of
the blind heasding just below bresst 39, ss indicnted in appendix 4,
tabulated in Table Fo. 1, and shown by indi{vidusl report sheets in
Aprendix C.

It 2111 be noted that the sample talken at the fave of the
1l-foot deep blind heading from the esst rib of 39 breast, 18 fest be-
low the face of that bresst, showed 21.8 per cent of methane, 15.8 pey
cant of oxygen, o carbon monoxide snd 0,26 pér cent of carbon dioxide.
The safety lamp was extirgnished when slowly reised st the face of
this blind hesding. It shounld be sald that the faece of the hesding
was polnted somewhat towerd the rise; and had not been scuarsd up, and
ite oross-seciional aren at the fece was thersfore vory such reducsd.

The samnle taken at the fece in the 5% breast (56425} shoved
2.82 per cent of methane, 19.92 per cemt of oxygen, snf 0.77 ver cent
of carbon dioxide. The brattice st thls fece wae some 18 feet enst
of the point of teking the sample; the sumple was taken et the ton
sod foremost point of the fnce} ahd the brettice was eix feet from
the fzee. DBeceuse of thie, this semple was not in & moving air cur~
remt. Noreover, the testing and sempling et the face of the blind
beading certainly moved some gas out imto 39 bresst aftey the test st
the face of 39 breast with the safety lamp and before the gas gamnle

wag tuken.



The other ssmples varisl from 0.40 to 0.8% psreentage of
methane in the sasples ilncressing progreseively from that taken at
the face of 41 breest to that teken nt the free of 38 breast, that
ig, in the dirsction of the ventilation. These nercentages: indicate
¢hat uwanleses the ventilation ie at sll times kepdt up to & high standard,
dangeroas vercentages of methene will surely sccumilate, and thet =
high degree of inspection and supsrvision muet be maintsined in order
t0 meet this hasard in this dangerously gaesy edction.

HAULAGE

The track zmuge ig 48 inchesy the rails 40 pounde per yard.
Anims) haulsge ie used on the gangwsy, rope haulsge on the FO-feot
slope. 7The slops is 20° zrade.

The care sre of the stesl and wood snd-gsate Iype and sprags
are usad. M the slope thers iz s besk swiich heading, dersile are
not used, Thers is no $rolley wire on the gungwsy.

7he men walk from the foot of the shaft to thel r workiag
DLaLSE,.

There are no safety hooks on the ocars,

Hrulsge is on intake afr.

LIsHrING

¥or genaral i{llumination miners snd officialg uas permissidle
shest electric cap lamps. Pesmissible magnetically locked Yohler {lnme
gafety lamps are uzed for tewbing by miners apd officiale. Zach vuir
of certified miners have ope such lamp. Hixed lighte are not used.

Eelther flood 1lghts por incendescert lights are used in thie =zection.



MACHIRERY UBDERGROUED

The only power-driven maschinery in the section is the non~
permissible elesiric plunger pump lecated at the foot of Ho. 12 mlone.
It works sgalnst s head of st leart 125 feet and is gusrded,

EIPLOBIVES, BLASTING ACCECSORIEE, AKD BLASTIES PRACTICE

In blasting coal the permiesibvle branded explosive Red zo,
L.F. i® used. TFor blasting rock Atlas €0 per cent strength gelstin
dynnmite ard duront Gelex 4 (80 per cemt eirength), are used. Tor
starting batteries Atles 40 pur cent stremgth extre dynamite {ammonis
dynamite) {s used.

All shots are fired electrically, and where single shots
sre uped, ae in corl, the Atlas ¥o. 6 elestiric detonstore heving six
foot coprer legs, shunted, sre used.

The driver delivers the exploelves to the minsr's chuts and
reps on batiery for the miner %o tske the emlosive up. 7he miner pro-
cares his explosive in original twenty-five pound cases sud the breast
miners etore thelr oxplosives in & nesy by heading, usually on the low
gide of the floor tut in gangwsye the explosives are stored in gengway
DOXGE o

Electric blaseting csps are progured by the miner fram the
sapply room and are taken underground in original curtens, there deing
fifty unite in esch csrton. EREplosives and electric blast ing caps sre
rot hanled or stored in the same vehicle or container.

The maximum charge of the permissible branded sxplosive %sd
HC, L.F. permitted is 4, 1 by 8 inch eartridges which is alightly

moye than two pounde. The saverage charge ls thres cartridges which i



elightly more than 1§ pounds {one 1} by 8 inch cariridge of the per-
pigsible branded explosive Red HC, L.F. weights 840 grams).

The holes are about six feet deep. An averege of efght holes
to & breast which is 24 feet wide, in the No. 4 vein ie used. ¥ized
charges are not allowed and as observed explosives are in good condition
e2g stored underground for uss.

Bags of anthracite are used for steeming, and are temped with
& woeoden tamping bar.

Cortified miners load the ceartridges whick sre not slit oy
broken during charging, and tamp and fire sny time durims the shift.
an effort ie made to get the miner to charge his sxplosive without
breaking the wrapper, thet is2, not stiempt to get a high cherging demsity.

Yhe usual routine ie for the miner to teet for gme before ree
troanting to fire his shot, to remove the shunt om the legs of the eisctrie
blasting cape immediately before comnecting to the shot-firing line, and
to fire one shot st = time. 4n effort is made %5 get the miner s o
direct the hole that the charge of explosive will have &« chance $0 break
the coal without blowing out or producing = windy shot. 7This is paye
ticnlsrly necesasry in the bresking-in shot, where there ig but cne free
fecs.

The miners in 38 breast ueed n 10-hole fchaffler blasting unit
while the minore in 39 Lreast use a B-hole capacity Heroules Hidget.

The firing line is two separate lines of Ko. 20 gauge an~

manclator wire.



The rules of the mine regarding misfires ars to walt fiftsen
minutes, then investigation by the mimer, srd fo ramove by érilling
s hole sighteen inthas swey. It is shsted that very fow nisfires cogur.

Dependant shote ere net fired simultanscusly but rometinmes
two independent shots in the same fage such ne two relievers or bwo
b holes sre fired simultaneously. It was stated thst occssionslliy
s1ishtly windy shotr oecurred.

A socket sach ag the 16~inch socket observed in the face of
35 bresst is not umusual.

An official who had been st this mine three months ststed
thet no sccldemts fram blasting had ocourred in 1831 to the dnke of
the necident hers raported.

SPORAGE AND TRANSPOUDATICH OF EXPLOFIVES

Maguzines st the Richarde theft sre on & sleared ares, TN

wesesines atand 160 feet spsrt., The explosives nagesine iz &

&
%
4§

g

fran the hoist house and st lesst 700 feet from = yublic road - the
¥ninlie highesy - and {& screened from the highway Ly pabebantial
srees. The detonstor storsge magesine is 160 feet from the sxplosives
pagnzine. These magsszindsg are not bsrricaded.

The wrobsble maximum cuantity ef explesive stored in Ihe magh-
sine at one time iz 7,000 pounds, and the mowpt vulnerable nerr by place
£5 the holst house. If this magezine should explode while men nre {1
{ng trensported on the oags, it is apt to De very disastrous. The
Americen Feble of Dietances showe thri inhabited adwellinge should be
2% loast 1810 fset from z msgnuine containing se much =s 7000 potnds
of exploeive. Thls indicates very dsf finitely that the hoisi houps



espeeially should be protecied Irom the sffects of az explegiovn of
thie magasine, no matter how remoté such an ocourrance mey bs con~
sidored. It should be barricaded snd the cuantity of exm losives
stored in it kept to not more than 800 pounds, thus conforming to the
imerican Table of Distances for inhebited buildinge.

These 4wo storage magssines, however, are well dseigned, well
constructed, snd malrtained in first-clags condition. They are 4ry,
well ventilated, lined with wood, no exposed metal on the inside (a
minor infraction in this regsrd will be noted lster), and bear evidence
of very good housekeeping. RKothing other than explosives are stored
in the explosives magasine, and nothing other thgn electric blasting
caps in that megesine. There ir & ten-inch sand filled spsce between
the matched sheeting lumber, snd is maintained without lsaksge of sand.

Exploeives and electric blasting cape are broaght to the
magazines by the manufacturer or his agent in separate motor-prepeiled
vehicles, the explogives are tuken from the magasine - aboul 32 cuses
gafily - losded on special explosives dare on s near by side track used
sxclusively for this parposeé.

¥rom heére the explosive is taken by & trolley locomutive to
the sheft, themce on to the cage of the shaft to the shaft buttoms
hauled by mules to slope ¥o. 123 By rope haulage to the bottom of this
slope, where explosives are trsnsferred to ordimary coal care in which
they ere heuled by mule along the gangway, taken out of the cars and
pleeed in the clmte by the driver, then left for the miner who comse fay

the explosive.
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obviously it would be better if the spescial explosives ear
j4w0lf were taken into the gungway, for the covered cars arve nesded
here ez well as elsewhere to protaet the explosive..

m the fromt of the door of the electric blasting cap mogesine
or detonstor magasine wes the sign "ixplosives - ¥eep Off" while on the
door of the explosives magazine waz printed "Danger -~ High Bplesives.®
At the vory top of the gable ir front of the explosives magasine wee »
sign "Explosives -~ Xeep Off", 7The firet two of these eigne sre not
re well placed as they might be for they offer ar slluring terget and

- gach signe should thus prefersbly be placed st the entrance to the ares
and Bo positioned that = tullet paesing through them will not hit either
magasine. %he a’i@ &t the very top of the explosives magazine beteuse
of fts grest height is not considered s menace,

A few of the .waes in the explesives magusine were placed
ghove the vertilating vent in the fle#z*. some of the boxes wore plseced
againgt the sides of the megnzine. 3Betber vantilstion would be given
these boxes if they were kept, eay, & inches from the inside of the
magnsine. 7This can easily be accomplished wiﬂi cerkainty if folse in-
slde walle of vertical stripe be placed four to six inches from the
walle

the detonstor magazine beceuse it was not very high wes
piled with poxes of electric blasting caps almost to the roof. In
one place s long nail hs;é; extended through the roof into the megusine,
presenting s hasard for if & box should be forced sgainst the end of
thie nell it might penetrste the box through s eerton and inte the
e&p@l& of an olectric blasting ¢ap. If this wss so, it would be
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likely to c¢auee all of the electric blasting caps Yo explode. This
protruding nail should be removed or clipped, prefersbly removed.

Bafore léaving this subjest the writer desires to emphs-
gize the very favorable impreseion that these magnzines made upon hin
with respect to their deelgn, comstruciion, snd maintensnce.

PIREP- 410, HINB-RECCUR, LD SAFEYTY CRSARIZATIVE

The fugcuehanna Collieries Compsny maintaine st the msay by
feott Colliery, 1% miles swey, e rescus station ccuipped with B YoCse
Z=hour self-contained mine~rescus bresthing epparstus, = respirstor,
and sccessory equipwment. The Scott Colliery wae not visited by ths
writer.

The company recently placed & supervisor in charge of thely
secident-prevention snd compensgetion depertment, and thie ig very faw P
ably noted by the writer.

COEDTTIONS DISMEDIATELY PRICE TC THE ACCIIENT

The section wes working regularly snd =z ususl, spd sines
¥ay 79 wes the lasst working dey of the month, it ies ot unlizely that
ths' miners were bending every effort to get out as mach eonl on this
day ae poseible. The writer was reliably informed that the fwo minere
{n breast 36 apd the two miners in bresst 39 had exchenged infommstion
gometime that morning to the effect that there was gne In euch place.

Information is to the effect that the fire bLogs, Semuel
sphofftal, had mede the pro-shift inspection of the working placer in
thkis section, masde the foremoon inspection, snd in addition hed heen,
that morning, where the fall was later discovered, and hed found it not
blocked.

The fourteen men in the immediste seotion vhere the explesion
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scourred wure distriduted a2s follows when the explosion ooourred;
four men - the three gangway minsrs and one iosder - were on the
gupgwsy, ot more then twenty fest outby 56 chuts, ssbing their mid-
doy luneh, or otherwise engaged. The ériver - Xish - ard o losdery

- Moleski - were loading coal from the chute into %ha‘mr on the geng-
wey st 386 chute. It {5 nossivle $hat Kish was ad justing a chute
wérd. The two, 41 bresst, miners wers in thelr working place. 7The
twe, 40 breast, uinere were in thelr working place, one drilling s
hole nesr the faee, on the left side, nsmely, Peragineki, while the
sther miner, Hinitehey, was thirty feet from the face, shoveling coal
onto the shost iron slide. The two, 39 bresst, miners were retwrning
te their working plasse, sfter lunch, on the gangway, end were not far
from 40 chute in 40 breast. The twe miners in 56 hreset wers prebably
{n the top hesding between 38 smd 9 breaste.

The esplosion oeeurred sbout 12180 pee, nnd it ix not
gleny why the miners from 38 breast hed not come te the gangwey for
their lunch since their lunch buckels were there. This raizos the
guest fon as to whether or not it may net hel possible that they wanted
to fire some shots before lunch w&h&t the smoke could clear out vhile
they were esting lunch, or poesibly, wers anxicus to hlast eBditional
cosl 30 that lunch wes of zecondary considerstion.

It was reported that no shots were roted es having been
fired in 38 breast for semetime previeus te the explosion.

& miner in the nesr by eestion - ?W% no¥th dip gangweay,
Fo. 4 vein, Moo 12 slope - wse euspectied of huving exoking materisls
and wae sesrched and discherged the morning of Mey 29
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RESCUE AND RECOVERY OPERATIONS

The explosion cccurred asbout 12:20 p.m., Fridey, May
29, 1851,

The fell or sloughing off of coal which blocked the ven~
tiletion probably cansed the secumulation of gas in the section,

Wt it {e poseible that thie fall 444 not ocour wntil the time of
or shortly afber the explosion. In any event the afterdamp remainsd
in the zection until thie fsll was renoved, some hours lster, and it
impeded the recovery work grestly. 7The explosion csused no fire in
the eection,

The force of the explosion disarrenged the venmtilation by
destroying conefderable brattice, and blew out tl‘iﬁ gtoppinge in
38 snd 39 ehuﬁesa curiously, practicelly ne poste or props were blown
sut. The conl in 38 chute was relensed snd foll inte the gangwey.

The foar m?ﬁn were Just outby B8 clmts spresd the alerm
and rescene and recovery operations sbarted promptly,

The fatally injured man - Holeski « waz firet found, given
‘mgieal aﬁtenﬁw uxd erground, removed to the Chemokin State Hoepital,
where he died about 12 hours later.

A check up ehowed fuur sdditional men unaceounted for ~ three
minerz and s driver - two 58 breast miners, one 40 breest miner, and
the driver (Kish).

The air stopping in 38 chute wes found blown owt. The two
males hitched to the car st 38 chule wore uninjured mt found turned
snetward,

Kish'*s body wae found affer s search baok of & leg of &



timber set, not barned, at killed by violence.

Canvae for restoring vertiletion wae then sent for snd in-
epection of workings startsd. ?mceﬁéing up 38 breast ths sfterdamp
wng Y00 shreng sbove the Tiret hesding to proceed; retreated o gung-
wayj the foree of men started to restore vantilation with canves be-
ginning =t 28 chute.

Proceeded on gangway to 41 chute; up to fmee of 41 bressi;
here everything normal except small cap of gas st face. No evidencs
of afterdamp hore; through firet brenst hesding imte 40 breset and
found evidence of afferdasmp, but no gusy retreated to gangweyl others
Joined the pertys returmed to 40 breast via 41 bresst; st Piret hesd-
ing into 40 bresets =till found alterdamp but got for ercugh to de-
Yoot guzy returned to bresed hesding for conmulitation and decided %o
use the ¥eCes 2-hour rescue apparabus which had beer previcusly sent
for; fouy men thme eunipped recovered im = shorb time the body of Ieo
Payaginski, foumd Jjust below the fage of 40 bresst [Apvendix A1,

The protested rescuers then procesded intc 39 wrenst and
recovered, Tirst, the body of lewle Sogdon on the sast gids of %
bresst, sbove the blind heading, spd nez’é the vody of "mul Probille
in 39 breast at the lower corner of the top hemding to 38 breast, f.e.,
on the vest side of 39 breart. These rescuere then returned to ihe
EROEWEY o

Previously others had been directed to inspect the reburn
at split on enst gangway, Chefi ie’mi, and reported that they fourd
the sirway partially blocked, sbout half bloeked,

k_z%.li bodies were on the gengway before 6 p.m. sad o the
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surfape before 7 p.a.

The £31l ot the eplit was cleaned up the night of ¥y 29,
1931, all men withdrawn to the gangway at 38 chute, and the restors-
tion of vaptilation by wooden brutiice begun. Thirty-sight bresst
wue cleay of gu% by 8 a.m.; May 31. Thile thus sestoring ventils¥ion
plenty of gne (CHy) wes found shead of the woryiomen.

The restuurs consisted of offielels of the Richarde and
other eollieriecs of the Sustuehay
Quigley and Evens.

offleisls of the colliery gave these state mine imspectove
credit for invaluable services.

. Company and ftate Mine Iaspeotors

Speadier rescue operations were hinlered by the impediment
to the ventilation, in additlon to the usus) heat, afterdssp, gas
end dust.

EIRE CONDITIONS A¥YH: THE EXPLOSICE

The foree of the eﬁplesign was directed outwwrd from 358
chute, the evidonse being that Bogdon snd Probills ware Dlown out of
the heading from 38 townrd 29 breast, snd one of them ~ Bogdon -
oerriod scross 3% bresst. They were killed outright by violemce and
fleme, The blest was also through the top heading fyom 39 bresst %o
40 breast, where the blast blew Peragineki, whers he was drilling a
hole in the east rid of 40 breast, ageinet the rib, killisg him ocut~
right by violence, The force was likewise out 38 and 39 chates into
the gangwsy, while at 38 chute it killed Rish outright and fetally
injured Moleski, both by viclance.

whe brattices from tHe top headings toward the facss of &,



, 3‘5, and 40 breacsts, wers subetontinslly demsged, though this damge
wee solely to the hoards and not %te the posis,

Ao obsorved, there were no posts in any of the top headinge,
The writer woe credibly informed that there were twe or three posts in
the top hea&ing between 38 and 39 bresst before the explosion. At cne
pluce, sixty feet belew the fnoe of 40 bresst & esction of sheet iron
slide wae moved captward snd doubled over.

Just below where Bogden's bedy wae found s Schaffler 10-hols
blasting unit was fem" It haé¢ been damaged severely by violemee. It
was in &ll probability brojected frem the top hesding. It is the
writer's opinion that 1t could rot have been thus pmw Jested unless in
the hands of Bogdon becamee of ite grest welight per unit vézmee Kear
this Schaffier blssting unit wae a Hercules Midget blasting unit, not
damaged by violence. Inguiry developed that the Heroaules Midget wag
usad by the miners in 39 braast while the Schaffler blaeting unit wes
owned apd used by the minere in 38 breast.

Before and after ihe explosion there were two full open 25
pound caseer of the permiszible branded explosive ned B0, L.¥. 7They
were not exploded or burned by the explosion but were shi ﬂ:&é towsrd
39 breset, and one cnse was undemaged, the other was pulled npard,
bt the contents were not scattered about. Retween the boxes there
wsré s few elestric blasting cspe 100se nnd not in o csrien as foued
efter the sxplosion.

After the emlosion a fall of cosl, which resiricted the

vertilation, wag found {n the sir hole st the top of 33 breast.



The Yhest permissidle magetically-locked electric cap
ismpe were founmd a1l in good condition afier the explosion, excsph
thet woryn by sogdon, which wae bsdly dsmeged by viclencs, and ite
gondition immediately prior to the explosion ceuld mot, therefors,
be determined with certsinty.

vhe flame safety lsmp usned by the miners in 38 breast wes
fourd on the steps of the manway fifteen fest belew the fuce of the
bresst 1n an undemaged condition and with the round wick 1/4 inch
below the top of the burmer. It is known 0 be extremely difficult,
if not impossible, for round wick flame snfety lsmps with suitadle
fuel in cuiet air to burn {f the wick is more thau 1/8 of an inch
balow the top of the burner, and this seems to fumish sdditionsl
and sircumptantisl ovidence that the wick msy have vean turned down
and mzrﬁing in inflamsable gae,

At the fsse of 38 breust one hols hed besn fired ~ 2 bresk-
ing in hole -~ 30 positioned that it had »o opporiunity to blast the
c¢osl properly, and the bottow of the hole wss in the form of & soskei,
15 i{nches deep. The materisl sround this fifteen inches of the hole
was shattered for ons to two inches, indicating that the explosives in
this poriion of the hole had detonated properlys This shot wee at
least & windy shot end msy be called a blown-out ghot. I% is recalled
thst no shots were heard to have been fired in 38 bresst prior o the
explosion, snd it {s probable that this shot wae fired simmliepsous
with the explosion. If eo, the gae way have been ignited by the shot
which probably consisted of four 1} by 8 inch cardridges of the per-
misaible branded explosive Ted HC, L.¥. aggregeting steat two pounds
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in weight, or by the current used for firing the charge., The charge
was certainly fired with the Cchaffler blasting unit of 10-hole cape~
-ei%y. It is krown that the current used for firing was wmmple to ignite
the gae should = floating short exist before or as the charge is fired,
oy zhould s ghort circuld be prodmced by the blast,

There was nd direct evidence found sfter the shot thet either
of the two miners in 38 breast were smoking at the time of the i&xx&lé#iﬁﬂ,
neither had they ever been under suspicion se having smoked in the mine.

A bors hole sample of the loose material sround the socket of
the hole at the fres of 38 breset was taken by Mr. Peman under the
writer's direction and tosts of this gemple made in the Explosives Chem-
fcal leborstory of the Barssa of Mines - ¥r, J. k. Crawshsw - showed
that the explosive used in the hole had certainly detonated snd not
mareed.

SUMMART OF EVIDENCE AS T0 THE CAUSE ARD ORIGIH OF THE EYXPLOSION .

Ths writer stcdompmnied by Mesers. C. K. redm, Supervisor
of Safety nnd Compeneation) Jeorge E. [lesver, Jenera]l Inside Foremen;
Re (o Pemman, Hine ¥oveman, Hichardes Colliery: syd C. 5. Billman, Ine
glde Poremen of the¢ Suscuchanna Collierfies Company, snd Jerce Hemeon,
Foremen Hiner, U. £, Bareau of Mines, investigsted the explosicn on |
Juae 4, 1881, Subeecuently the writer interviewed Mesers. Clesver snd
PEnmsn »

The follewing items appesr o the writer to need specisl
exphasis:

A, nflammable goe (CHy) scocumulated in 38 bresst and slee-
where, probably dus te s fall on the Hast Horth Dip Gengway, shafi
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level, which bplocked, in par%, the returs from ths affected saction,

B. The miners in 35 spd 3% bresste, Bot only knew thelr
places were considersd gussy, but are reporied to have aexchanged in-
formaiion the morning of ¥uy 29 thaet ench pluee had gue in it.

Co The 38 bresst miners probably fired e windy or blown-out
ghot immedintely before, and almost eimultspecur with the gus explo.
eion. Ividence esupporting this is (a) that no shot was heard in this
breast by survivers prior te the explosion; (d) the 15-ineh socket
(e} the projection of the Schaffler shot-~firing unit evidemtly feom
the top hesding between B8 and 39 bressis, and probably in the hands
of Zogden, and (4) the position of the 38 breast miners in, or very
rsay,; the top beading, the place of firing, when the exmleeion ve-
curred. Cordvadictory evidente iz the finding of the Xohler safety
iomp fifteen feet bolow the fece of 38 bresst on the manwey.

D. The shot of a permsissible brended explosive in s non~
pemissible way {a) by firing im a dengerous mixturs of firedsmp, !B}
in exces® of 1} poundsi (c) probably tamped with smihrucite stewaing
end {d) by firing in & hole so positiomed or placed that it obvieusly
waz linble 40 blow out.

E. The firinz of s shot with a pon-permissible shet-fizing
uris, vhich produces an slsetric current smple to ignite firedamp.
The writer, by test; has ignited firedamp (8 per cent nstural gus and
82 per cant eir) with sn {dentical shol-firing unit.

¥, there {# no direct evidence kmown to the writer shich oangis
puspioion on the 38 bresst miners emoking or striking s match.

The direction of the forece sud the burns to Bogdom and Probills



only, ond the violence to all victime places the source of the furce
ag an explosion in %8 breast.

The ignition waz probably at or nser the face of 28 bresst,
near the shot, though it is peseible that the current from the shot-
firing wnlt may have ignited the gas anyvherxe alomy the shot-firing
lire, i.e., from the top hesding hsw&én 38 and 3% bresste to the shot.

PROBABLE CAURE OF Ti&E EXPLGEICH

The primery cause of the explosion wss the stcwmistion of
fivedamp in the section, epecifically in 88 bresst, prodably due 4o
deranged ventilation caneed by a full of coal in tkeway above &t
the top of 33 bresst.

The ignition probsbly occurred simultaneous with the firing
of a shot of & pemmissible branded euplosive used {n & non-permiseible
wanner, fired with = nom~permissible shet-firing unit.

Phe immition may have been causged either by the flame of the

&xploeion or by an aye or eperk from the curremt

of the shot-firing
unit.
It 1s remctely pessibvle that the ignition was caused by in-

candescent emoking meterials such as a metch or clgarette.

COBIENDATIN:

The following recommendat ions are sabmitted in the expectation
that a repetition of this type of disasier will not cecuy:

1. That a1l working pluces be adecuately ventilsted by =
rogalar coursing of the air and that all air courses be protested against
guch fslle as may fmpede the ventilstion.



2, That supervision mnd inspection be sdejuste to insure
that no shots be fired in dangerous percemtage of firedamp.

3. That shota be 20 placed that they will not blow out,
er produce windy shois, and so theai they will have s falr chence te
bring the coal.

4, That permiszible bromded explosives b contimued in use
aad used in s pemmissible manrer,

B. That single shote should all be fired with s permissible
gingle-shot blasting unit.

mless and until 2 sultiple ehot plasting unit is do-

viged which will fire electric biszting ceps with a current which
w111 not ignite gas single shote only should be fired in those sec-
tions of mines which are clussed s gassy.

6. The method of sescching for mstches and smoking supplies
parsued by this compeny iz very commendable mnd should be centimmed.

ACKEOWLEDGH ZRD

the excellant cooperstion given the wrlier of thie yepord
by ¥r. Co 4. Cibboms, generel mempgery Mr. ¥illias watkine williams,
distriet superintendent, Shemokin Division; Mr. Ceorge B. (leaver,
general ineide foreman; Mr. H. B, Pepman, mine foreman, RKichards
Coliferys ¥r. C. E. Srehm, supervisor of safetly sod compeneation, ¥r.
E. Go Erdman, d{vision engineer, =nd their ascocistes of the Euscus-
hopna Collieries Company is grestly sppreeisted, end expsdited the
gecuring of dsta on which this veport is based.

gespectfully sumitted,

S Po &{;3&1@ {
Explosives Bagineeér.
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LIS OF FATALLY IBJURED

ﬁ'y;aa at In&ary &’Eﬁ Hame

Yorking Plece

Job,

EL11e8 ontright by flame snd violenos
Leswls L. Bogdon 38 Breast
Panl Probillae do e

Eilled cutright by violence
Paul Xish Gangway
Leonard Paragineki 40 Breast

Fatslly injured by viclence
Joseph Holeski Gengway

ceptified Miner

do.

Driver

Cersified Miner

Leeder
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DEPARTMENT OF COMMERCE
BUREAU OF MINES

GAS A?mg ég,fx’"&}l‘e E’EPGR‘T

Bottle No. ,§§ , ,,,,,,,,,,, , Liaboratory No. ..

Name of coal bed

Location in mine

: speast 14 7% Balow fose of 59 Wwest. Send
““““““““““““““““““““““““ m oY sty ewel, By My

Method of sampling ______. - Date sampled %; &j&

Velocity s N

Barometer: Imside .. S Outside
Corrected tosea level: Inside ... ... Outside

Bulbs: Wet "22

Collector

Laboratory No. ________. Ethane (Cotle) oo e e

Carbon dioxide (COy)... Hydrogen sulphide (H,S)._.

Oxygen (Op) oo oo Unssturated hydrocarbons . .l e
(C.H,, etc.).

Hydrogen (Ho)ooooooooo o . e e e,

S i - S s . o orRCY

carbon monoxide (CO). ... Fesa¥ = . Bulphur dioxide 80y ... . gaui® \_}}3_;"_5:_?_'__,.1‘._ -

Methane {(CH,)

Total ..
5 S (Signed) . 243534
¥orm 213 11—8888 i C’he'nzet

GOTTRNIENT PRENTING 0FFICH



DEPARTMENT OF COMMERCE
BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No. ...

Sample of

Name of coal bed Fos 4 {’éﬁﬁa ek}

Location in mine

Method of sampling ____ ¥Se

Velocity
Barometer: Inside

Corrected to sea level: Inside __

Bulbs: Wet

Collector ___ Feore
Laboratory No. ____._____ -_w Ethane (C,Hg) ________________ -
Carbon dioxide (CO,) . ______ <o Hydrogen sulphide (H,S)..
Oxygen (Op) ... - S Unsaturated hydrocarbons ____________ .. ...
(C,H,, ete.).
Hydrogen (Ho)oooooooooom .
Carbon monoxide (CO). ... 88
Methane (CHy)....._____.
Nitrogen (Nj) ...
Total________________
R AT S e
Date o §JAASE (Signed) F4LL4nm By Tothyr oo -
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Bottle No. oo T Laboratory No. . . TR

____________________________________________________________________ Sec. ... T R .
enginy, Hos 18 slope off sheft lovel,

Method of sampling e Date sampled ... . / L Hour '&‘ _______________
Velocity ... Area ___ ... Quantity ..
Barometer: Inside ... . Outside ...
Corrected to sea level: Inside ... Outside ... .
Bulbs: Wet e DTy Humidity ... . T
Collector Jegas Hanson Mailed _;%{é{%ﬁ ___________ Received ... &/8f8

Laboratory No. __________ Ethane (CoHg) ..o

Carbon dicxide (CO,).... Hydrogen sulphide (H,S)..

Oxygen (Oy) oo _.._. Unsaturated hydrocarbons ...
(CH,, etc.).

Hydrogen (Ho)-o-oooo o

Carbon monoxide (CO). _____ o500 ,..ﬁf“& ___________ Sulphur dicxide (SO;)

Date ... sAN/E (Signed) .. #43%%mm Yo Yant,
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Bottle No. — 576 Laboratory No. ______________ %@%ﬂ? ___________
Sample of _ _ Formsl niss sir « iy sourssd o fooe

Mine

State ...

Name of coal bed ﬁa’ 4 (Z&ﬁl&%ﬁﬁk} ________________ Sec. ... A SR

Fueo of {38 breast, sast

Location in mine 77" 7 F braast, st ¢
B My PAren AR
Method of sampling .. .. i A Date sampled 5/4/21 _________________ Hour Pe¥e

Velocity ... ... Area

Barometer: Inside . ... ... Outside

Corrected tosea level: Insade ... OQutside

Bulbs: Wet

Collector ..o : ¢ -

Laboratory No. _.....____ Ethane (C,Hg) ... ...

Carbon dioxide (CO,)___

Hydrogen suiphide (H,S)__

Oxygen (Oy) oo

Unsatukrated hydrocarbons
(C,H,, etc.).

Hydrogen (Hg)o_........__

Carbon monoxide (CO)_

Methane (CHy)....___.___

Nitrogen (Ny) -oooooeoo ~¥e... .

Remarks:
Date . sAL/E (Signed) ... #5113 S —
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Bottle No. - 7is Laboratory No. .

Name of coal bed Boo 4 {Mﬁlﬁ e Sec. .. S SR

Location in mine

Method of sampling ______ Ve Date sampled .. — &f’é\/%l

Velocity oo Area . Quantity

Barometer: Inside

Bulbs: Wet R ) Humidity

Collector ... Received __.______ ﬁfﬁﬁi
Laboratory No. ___._______ ~m e - Ethane (CoHe) .o
Carbon dioxide (CO,)... ___.__. ;i% - Hydrogen sulphide (H,S)..
Oxygen (0y) ... “’ﬁt‘ﬁ ____________________________ Un(sg%rat:t% )hydrocarbons __________________________________________
24lq,y -/

Hydrogen (H,) e e i
Carbon monoxide (CO). _______ §@. ____________________________
Methane (CHy) ... ________ N S
Nitrogen (N) ... N

LT $00.00-- : S—
Remarks:

Date . ﬁm ......... (Slgned) B ENTEE . C L 7 SO W
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