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FINAL KEPORT
GAS AND BLACK PUWIEK EXPFLOSION
OLD FURGE COLLIFRY, THE PIITSTON COMPANY
AVQCA, FENNSYLVANIA
September &9, 1830.
INTRODUCTICH

On the morning of Seﬁtember £9, at about 7:05 a.uu.,

a loeal gas explosion occurred in three cheambers of the first
right rock tunnel section of the 014 Forge Colliery, (otherwise
known as the Ceniral Sheft}, locatéd at hvoes, Luzerns County,
Pennsylvenia. As a result of the gas ignition, at least two
kege, or portions of kegs, of plack blasting powder were ex-
ploded.

Three men were killed instantly by violence, end an-
other died from injuries two days later in the hospltal; three
others were seriously injured as a result of this explosion. No
other persons were in the chambers involved at the time of the
ignition. |

The Unlted States Puresu of Hines was informed of the
gzplosion of September 2¢ through the Press. The writ%r was de-
tailed to investigate the explosion and determine, if possible,
the comiributing causes, and 1o ZBXs recommendations looking to
the prevention of similay ocourrences.

The writer arrived at Aﬁoca on Detober 1 end started

the investigation on Qetober &, which recuired two dsys ic complete.



GENERAL INFORMATION

Ownershiy and Management:

The colliery 1s owned and opsrated by the Pittston
Coméany, with general offices at Dunmore, Pennsylvanis. Akout
six hundped employees work underground, producing sbout a thou-
sand tong of snthracite per day. The offieials of the compeny
are as follows: -

G. ¥, Gilletts, gener&i manager, The Pittston Company,
Box 053, Seranton, Pennsylvanisa.

J. C. Cock, colliery superintendent, 0Lld Forge Colliery,
Lvooa, Fennsylvania,

Andrew ¥ilson, safety englneer, 134 3earle 3Street,
Pittaton, Pennsylvanis.

Hothods of Wining:

The ked &sh veln of snthracite, which appears in three
splits with partings of verying degrees of thickness between, ié
mined at the 014 Forges Uolliiery. Thess splits asre known as the |
Nigger (top split}, the Five Foot (middle split), and the Sottom
fied 4sh {lower split}. Many rock faults are present in the velin,
and overlaps of the veins are prevaleat throughout the loecality.
The breast and pillar sdvancing and reireating sysiem of mining
is employed. Trolley locomotives, operating on 250 volis D.C.,

- are used for nain haunlese, and cable reel and irolley locomotives
for g&théringi

Gas and Ventllation:

The colliery is rated as non-gassy by the resnsylvenis
State lapartment of ¥ines. The writer was unable io obiain =
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very definite deseription of the ventilating system of the mine,
except that 1% has numerous operings to ihe surface and in some
instances air is conducted from one vein to another through smell
local shefts and through rock tunnels., The ventilation and the
coursing of the air through the local area affected by the explo-

" sion is, however, definitely kﬁcwn and will be discussed lster in
this report.

Fire bosses are not emplcyad, bt one person served as
a part time fire bess and made pre-shift examinations of working
places, A1l places are ﬁct examined deily before the shift snters
the mine a3 the territory is much too large {or one man L0 cover.
Iighting:

Open carbide lights zre used by the underground employees
for illumination. There are & pumber of Davy, CGlanny, and voll
key-locked flame safety lamps st the mins, These lamps are used
by the offisials in testing for gus.
ixplosives:

Blsek blasting powder and sguibs are generally used for
blasting coal. Wonobel SALF, fired alectricaliy with number 6 el-
ectric detonmtors,and ten shot non-permissible blasting uniis, are
nsed for blasting wet holes snd rock. loles may be drilled as deep
as 6-1/8 feet into the solid and are tamped with coal siack. Ilack
powder is issued to the mea on the surface‘in twenty-five pound metal
eans, and ionohel in twenty~five pound boxes. 3¢ulbs and deitonators

are stored witih, or near, explosives, and the amocunt of explosive



stored in any one place is not very well regulsted. Apparently,

e

the diseipline in regard to hsndling and storage of explosive
underground is very lax.

Mine~Rescue Urganizstion:

There is no mine-reseue organiszetion et this collisry,
however, the company meintsins a well equinped mine-rescue siation
at the Ewen Colliery, at Pittston, Pemnsylvania, which isg reason-
ably close o the gentral Colliery. ‘he company has a number of

well-trained apparatus erews at thelr gaseous mines in the distriat,

Incidentally, a number of them have taken the Y. E. Lureau of ¥
Sourse, “Advanced Training in ine-reseus and Hecovery Opsrations.”

Sunervisions

& mine Toreman is employed st the eollisery, alsc an as-

sistant foremsn who makes deily visits to. the working nlaces of the

afPected avea, & part time fire boss is alse employed who makes
pre-shift exeminstions of workiné‘places, Fecause of the large num-
ber of working places, he csn only visit sach place but infreguently.
According %o his own statements, he nad not visited the places in-
volved in this explosion for a ﬁcnth* & mzenersl sefety englnesr

end a ventilation inspecior are employed by tihe sompany, who divide

their time smong all the mines of the company.

The last Say the mine had worked previous o the saplosion
wag Thursday, September 25, or sbout 88 hours had elapeed from the

time the men left their working places until they returned Fonday
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morning, the day of the disaster. according to the statement of
the assistaent mine foremen, he had visited the places on 3aturday,
September 27, and he 4id not find sny gas on this visit. The fire
boss stated that he had examined places in this mine for ten years
off snd on and never found eny gas in this Secticn of the mine, and
that the only place he ever did find gas wes in the lower Hed ish
vein, It.was generally.believed by every one that the section in-
volved had always been free from £2€sS.

Une other conditicn whieh may have some besring on the
case, and which will be discussed furthsr in the following peges,
is the faet that on Sundey, the day previous to the exploesion, a
large fall ccecurred sbout g thousand Teel ahead ©f the chambers
in whieh the explosion ook place. It is said thst this fall or.
cave broke the rock sirata from ithe bottomp Bed ish veln to She
surfacs.

THE FXILOSION

The explosion oscurred in the Taces of three chambers
off the roek tupnel sectvion in the Nigger vein, low shafi, Figure
1 in the arpendix shows the location of these chambers with re-
spect to other working places, and slsoe the soursing ol the alr.
It will be observed that these chawmbers had been driven up a dis-
tance of sbout six hundred fest and stopned where s rock faull was
ene§untar&d, These chambers raise with the eoal at sbout ¥° from
the horizontal. The height of the coal is about 3 feet 1 inech, snd

gbout 4.4 Teet of hottom rock had been itaken up. The chambers ware



driven about twenty-five to thirty feet wide, leaving twenty-five
foot plllars.

«Figare & shows this same section on & larger écale, and
for convenlence, the chambers involved have bLeen labeled, "inby
chamber,” "middle chamber,” and “outby chamber®.

Acpording to substantisl evidence cortsined in the tes-
timony of survivors snd others working nearby, the explosion ce-
currad about 7:05 a.m., or less than ten minutes elter ihe men
entered the working places in the morning.

Juthy Chamber:

A miner and two laborers were working in this chamber
gt the time of the expiosion; The two laborers were killed, and
their bodies wers found gt polnss 4 znd & indicaied on Figure 2,
According to the statsments of the miner whe survived the explo-
sion, with severe injuries and superiieial burns, he and his la-
borers sntered ithelir working placep, sat down at the miner's bLox
{located at 11) and ate 2 lunch. ‘he miner then went to the work-
ing plmce, (12}, and started to screspe out two holes preparsiory
tc charging. le called to the laborers io bring their shevels to
shovel vack soxe coal. He then went to the box to get the chargss
of black powder which he had already made up. When he reached the
box he saw fire coming cut of & near by cross-cui oo the ieft. He
called a warning to h13 laborers who wmere outby from this point, and
st that instant the »owder keg nsar by axplgded. The miner could
not remember whet hanpened after that. The writer is inelined to

believe the iestinony given by this miner. It is not believed that
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the gas ignition took place in this chember, and it is definitely
knaQn that two kegs, or poriions of kegs, of black powder‘explodsd
in this place, as the remeinder of these kegs was Tound at {8).
The forces traveled outwerd and to the left in this chamber, except
at the e¢ross-cut neer where the powder exploded, they traveled to
the rizhve

iddle Chember:

& miner-snd laborer were working in the middle chamber
end were probably the first tc enter their working place this morn-
inge The laborer was killed instantly by violence, and his body
was found at (%). The miner was fatally injured and made his way
to the heading. He died two days later in the‘hoapital without mek-
1ng.any statement in regard to the exploslon. ' PUpon exmminstion of
pack wall stoppings and other evidence, i% is eléarly indicated that
the foree of the sxplosion itraveled downward and to the right and
left in this chamber. It 1s believed by the writer that an sccuwau-
lation of explosive gas was igni%ted by one of thess men by means of
an open light in this middle shamber.

Inby Chember:

. miner and laborer were working in the inby chamber at
the time of the expicsion. Both of these men survived the explosion
with severe injuries and superficial burns, ALceording to the state~
ments of the miner, he entered his working place and went up to the
face and sounded the rool when the men in the middle chember shouted

through the break-through and asked him how the air was. He replied

-7



that he had good air and then took up his euger and staried to
drill a hole, when the explosion occurred. He stated that he did
pet see any Tire st the time of ihe explesion. He was at (%) when
the explosion occurred and made his way to {(17) by the time he
was found by ths restuers,

The laborer in this chamwber sisted that he wes shoveling
soal off the rosd nesr the plase where the miner was boriag the
hole when the explosion ccourred. He remembers hesring the miner
in the middle chamber ssk sbout the air. He sald he did not see
any fire aft the time of the explosion, and all other stistements
sgree perfectly with those of the wminer. e was found severely
injured st {4).

There was ane indiecation of exireme violence or heat in
the inby chamber, snd it is doubtful thaet flame aetually entered
this chamber.

THE REICUE YWORK

The only other person in the aifesied ares aut the tims
of the explosion was the tracklayer who was on his way up into the
gection where he was going 1o work that day. ie fely the pressure
wave of tﬁe explosion and proceeded up inio the cuiby chamber where
ne encountered one of the bodies. AS soon as he realized what had
happened, he returned to the work benth at the entrance 0 the sec-~
tion. He met the motorman, brakeman, end a leborer at this point
end told them that men were hurt and to get a streicher. The con~-

cassion was felt st the underground hoisi house, and the holst run-
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ner, rope rider, end others proceeded into the explosion area,
sccompanied by the mine foreman. The bodies and injured men were
proaptly mmd from the, scene of the éxglosion without the aid
of protection or detection deviges. Open Tlights wore used by most
of the men doing the rescue work. About two hours after the ex-
plosion, epparatus crews arrived, eccompanied by the safety engi-
pneer for the company. A somplete exemination of the area was made
by the apparatus erews under oxygen before the eres was reventil-
ated. About .35 per cent carbon monmoxide was indieated in the eir
about half wsy up into the chsmbers, and over two per cent at the
faces of the chembers. (This with the iodine pentoxid CO detector.)

CAUSES OF THE DISASTER

Gas and Ventilation:

| Figure 1-1n the appondix shows the course of the air be-
fore the explosion and after the ventilation had been restored fol-
101?1:;5 the explosion &8 indicated by the arrows. At the time the
writer made his imspection the ventilation had been restored and
the air was following 1%s normal course. on Fridey, October 3, the
writer, sccompanied by the safety engineer of the company, cal]_.aet«
ed air samples at the intz_ik,e to the affected eres, at the faces of
the three chambers involved, end in the return from the affected
area. The exact locations of the éamples takmi are shoiuginin Figure
1 of the appendix. Table No. 1 gives the results of the analysis

of these samples,
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It will be observed from this table that the sample
taken {n the intske of Ko. 3 chember, which is the intake for
the section involved, did not show & frace of methane., Samples
teken in the moving silr current near the faces of the three chem~
bers involved showed a methane content of 0.24, 0.23, and 0.31
per cent. The sample teken in the return from the involved sec-
tion contained 0.06 per cent methane in 11,000 cubic feet of eir
per minutae. ‘The results of these anulyses prove conolusively that
methene is being liberated at the faces of the three chembers end
_ that there is about 6.6 cubic feet of methane per minute being 11b-
srated from somewhere within the explosion area, which would amount
to 396 cubic feet per hour.  This quentity, diluted down to the min-
imum exploaive point for methane which is § per cent, would produce
7,920 cubic feet of explosive gas per'v hour, or 180,080 cubic feet
of ges at an explosive mixture per 24 hours.

From the ubove, the writer has come to the conclusion that
the exsct cause of the explosion is as follows:

The ignition of an unexpecied acc@ulnuon of explosive
gas by means of an open light in a mine that was generally supposed
to be non-gessy, and in whish no precautions were taken against the
possibility of sudden misaic_ns of explosive gas.

The exsct cause of the sudden appearance of explosive gas
in the three chambers is not definitely known. It is quite possible
that the door between the middle chamber and} inky chember may have
been previoﬁsly left open. This would hate' short-circuited the air

and allowed for the mccumulation of gas. The miners from the inby
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chamber who passed through this door on the morning of the ex-
plosion, when interviewed at the hospital, stated that they did
nbt remembsr whether the door was opened or closed when they
paseed that point.

Another possible cause of the sudden appearance of ex-
plosive gas is the explanation that & hesvy fall occurred in en-
other section of the mine sbout a thousand feet shesd of the
fsces of the three chembers. It is thought that the disturbance
caused by this fall may have sheken the rock strate about the
feult at the faces of the three chembers and loosened up crev-
ices ihioh may have released methens into the chambers.

Over a period of yesrs, in which the Bureau of Mines
has investigated many explosiona, the fect has been repeatedly
demonstrated that sll coal mines are potentislly gessy and that
any eoél mine, regardless Qi its classification, is liable at
any time to encounter explosive gas. The details of this explo-
sion bring foroibly to attention the Bureau of Mines 3afety De~
eision No. 1, relating to miners® lamps in éoal mines, »

"Decision 1, relating to miners® lamps in coal mines,

The Buresu of Mines recommends:

1. In sll coal mines the portable lamps for illumine-

tion be permissidle, portable, eleciric mine lamps; and also
2, In places where fire damp or black damp is liable
to be encountered, e permissible, magnetically-locked flame
safety lemp for gas detection, or equivalent permissible
device, be suppjied to at least one experienced employee in
eagh piecheplace; and : S

3, Any employee bsfore being supplied with & permis-
sibls flame safety lamp be exemined by a competent offieiel
of the mins to assure the man's ehility to detect gas; and

4, All coal mines, whether classed as non-gassy oOr
gassy in any part, be supplied with magna_tioally-—,locbd,_ per-



pissible, fleme safety lamps, properly maintained, gnd in suf~
ficient number for all fmspsction purposes.« |
Inspeetione:

‘The chambers in which the explosion ccourred wers not
subjected to daily pre-shift examimation by a competent fire boss;
the only supervisory imspections made were upon the delly visits
of the section foremen and frequent visits of the mine foremen.
Had these ghambers been exsminsd for gas by 6 fire boss before
the shift entered the mine, the presence of explu@ivp gas would
probebly have been discovered and the place cleared out before
the men would have been permitted to enter their working places.
Pre-shift examinations of working places , and sll places where
men are required to travel, should be made, not only for explo-
glve gas -éné cond{tiona of ventilation, but for dangerous roof
oconditions as well, The writer was f{nformed that the management
hod decided to employ four regular fire bosses st this colliery
o take care of these exeminations. This mey be regarded as ome '
meusure toward the elimination of similar explosions, end the man-
agement s to be commsndsd for the action tsken.

In this connection, it might be well to cite Buresu of
Mines Safety Decision Fo. 6, relating %o sealing all parts of &
coel mine which een rot be kept well ventilated and inspectied.

pecision No. 6, relating to sealing all parts of a coel
mine which can not be kept well ventilated or inspected:

In the interest of safety, the Bureeu of Mines, Depabt-
ment of Commerce, recammends that in coal mines, all entries,
rooms, paneld, or seetions that cen not be kept well ventil-
ated throughout, or can not be inspected regulerly and thor-
oughly, or that are not being used for coursing the air, trav-
el, haulage, or the extraction of coal, be sealed by atrong,
fireproof stoppings.” S

-l2 -



Explosives:
‘While the use of explosive in this colliery was probe

" ably pot e factor in the ceuse of the ignition, it is knosn that
two kegs of black blasting powder, or port£§ns thersof, actuallr"
414 explode, presumsbly having been fgnited by the burning gss.
Inoidentally, 1t was observed thag‘eongianrahle black powder, Mon-
obel QALF, squids end detanatoré wers acattered sbout the working
places without xcgaia %o the qﬁantii# sllowed in any one working
place, or the ﬁropgr method or.ataring amallﬁquantitiea of explo-
sive underground. |

_ The m of hl&ck bl&sﬁgxg powdar in coal mines presents
o hasard vhich must be recognized, It is much more likely to ig-
nite explosive gas than any tﬁpe §f paraissible~branded exylﬁsi?a
and is much more llikely to eéﬁﬁa_pznﬁntnre shots and misfires. Black
blasting patdor.is Aiso-mare ensily ignited, therefore, herder %o
bandle snd store safely. Mine Safety Decision No. & deais with the
kinds of explosive reeoﬁmended for use in coal mines, and is quoted
herews th

*Desisicn No. 2, relatiag to the kind of explosive to use
in coal mining. A ) ' :

In the interest of safety, the Bureau of Mines recommends
that for blasting in coal mines, permsissidle explosives, fired
electrically, be exclusively used, and thet as an aid to blast-
ing, all coal which is feasibls to cut should be cut or sheared.”

RECOMMENDATIONS |
1. pre-shift exsminations tor‘axplosiva ges should be made
in all working places end all places edjacent to working places

and all abandoned areas unless they are effectively sealed.
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2. Pormissidle flame safety lemps, or their permissible
equivalent, only, shmzldv ba used for makias_aueh examinstions.

3. Portsble lamps for 1llumination should be permissible,
portable, electric mine lemps.

4, Permissidle-branded éxpleaive only should be employed
for blasting, and it should be used in ‘a permiseible mannér.

5. ‘Hot more explosive than is needed for one shift should
be storsd in any working place at any time.

6. The provisions of Mine Safety Deciajon No. 12, relating
to the metgaag of firing shots in cosal mines, should be adopted end
enforced. (See appendix.) |
| 7. In mines where explosive gas is liberated, or where ex-
plosive ges 1s liable to be liberated, haulege and noisting should be
kept in intake air as far as is possibls.

8. The provision of Mins Safety Deoision No. 13, relating
to electrical equipment iﬁ eoal mines wh:lel_a may become gessy, should
be earéfully considered. (See appendix.) 4ll replacements of plee-
trdedlls squipment should be of & pemiagihle type.
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I.C. 6198.

“The .foregoing ten decisions were issued as Cireoular 6091, in December, 1928. Since
that time Mine Safety. Dedision No. 11 was approved by the Director and issued in Circular
6139, May, 1929. '

Decision No. 11 relating to haulage and hoisting
in coal niines. .with reference to the ventilation

In. the interest of 'safety, the Bureau of
Mifies, .Départment of -Cémmerce, recommends that in coal
mines, haulage and (or) hoisting'ﬁe kept in ‘intake air
-as far as possible.

Ls in the case of previous- mine-saféty-decisions; the subject matter covered by
this decision has frequently come to the attention of the Bureau of Mines through the re-
ports of its mining engineers on -explosion disasters and.in aceident-hazard investigations.

_ Although expressed in a few words, this decision is a matter of the greatest im-
portance in the.safe operation of mines, especially with the increasing use of electricity
in mines. It has beén freguently pointed out that ‘since the very general use of permissi-
ble miners iampS"and-permiSSible explosives in-codl mines, the chief cause of explosions
during the last few years has been-electrical, and @ number of these have been caused on
haulage entries.

- APPENDIX-
Following- the ‘igsuance of the decisions included in Information Circulars 6091 and

6139, the Mine Safety Board made the two fecommendations, 12 and 13, which are under con-
sideration for approval ‘as decisions by Diredtor Scott Turner.

Decisidn No.. T2 ‘relating to methods -of firing shots in coal mines.

The Bureau of Mines, Department of Commerce, extending Mine Safety Decision No. 2,
recommends that for blasting either coal or reck in coal ‘mines, permissible* explosives or
equivalent permissiblé device be ~ used GXGlusiVelyy’ and in addition recommends that in-
blasting*¥

1. Each charge shall -be in a hole properly drilled and stemmed with incombustible
material.

2. Each shot"shall-be fired separately by a permissible single-shot blasting unit,
using'an electric detonator or igniting equivalent of a kind specified by the
“bureai- £6F the particular permissible explosive or permissible blasting device.

3. Before"and following each shot in gassy and élightly gassy coal mines, examina-
tion for gas shall be made with a permissible’ flame safety lamp or permissible

equivalent*** and

6573 -13 -



I. C. 6198,

4: If more than 14 per cent of inflammable .gas: is. found,; 1n -the -quantity and by
the method spe01f1ed in Mine Safety Decision No. .9, **** the place_shall-be COR—
sidered to be in a hazardous condition and before another shot is fired;ithergas
shall be reduced by ventilation below the percentage and quantiiy specified in

Decision No. 9.

5. Each shot employlng exp1051ves shall be prepared and-fired by or under the
immediate superv1s;on of a man hav1ng a state certificate as a mine examiner,
fire boss, ~or foreman, and whenever conditions: permit all other men than those
authorlzed to prepare and fire shots shall be out of .the mine when shot firing

with exp1051ves is belng done

* Anything that has successfully passed scheduled fests and is officially approved by
the.Um;;ed:Stapee.Eugeau eg.MinesLis termed “permissible.“;

e Exoeptlon . This would not apply where shot flrlng is done electrleally from the-sur~
face when all the men are out of the mine.

*** Mine Safety DeclSlon No 2 relatlve to permlsslble flame safety lamps: or. equivalent. ..

Fkokok De01S1on No' 9 Paragraph 5: "If.the air of any unsealed. place when sampled or- tested
1n Lany. part of that -place not nearer than 4 feet from -the face and 10 inches: from
the roof shall be found to.contain:

*{a) More than 1} per cent of inflammable gas, the place shall be considered in a
hazardous condition and require improved ventilation and.

"(b) If more than 2} per cent of inflammable gas, the place. shall :be gonsidered
dangerous, and only men who have been offlclally de31gnated to improve-the ven=
tilation and are properly protected shall remain 1n or enter sald place "

This decision, as stated in its opening words, supplements Mine Safety Decision
No. R (p. 4) which prlmarlly recommended the use of perm1551b1e explos1ves Since the time
of issulng that de0151on, a blastlng device has been téSted by the Bureau of Mines and
determined to be suitable for use in gassy and dusty mines and has _been termed a 'permissi-
ble blasting device." This instrument consists of a. reusable steel eyllndrlcal shell which
is charged w1th hlghly compressed or llquefled _carbon d10x1de and contains- a heatlng ele—“
ment to be ignited by an electrlc squib within the container. A firlng circuit can. be-egr.
tablished only after inserting a bayonet-locked firing plug in the end of the container.
Only a permissible single-shot blasting unit should be used forlfztlng. .

Permissible explosives are "permissible" only when used in the manner prescribed in
the "Schedule .of tests.! ThlS tentative decision speclfles that permissibility requires
the ‘shot hole to be prOperly located with reference to. ihe "burden" of the blast and that
the exp1051ve charge be stemmed with incombustible materlal The charge is to be fired by
electrical detonator, u51ng a permissible single-shot blastlng unit, one shot at a time,
except in flrlng electrleally from the surface when all men are out of the mlne, as is the

praotloe 1n the mlnes of Utah and in certaln other dlstrlots
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I. C. 6198.

When the schedule ofiperm1531b111ty tests or. requirements for blasting devices was
under consideration, the question arose as to whether it was essential that the stemming be
of incombustible material. The Mine Safety Board recommended that the use of incombustible
paterial for stemming is necessary, for the reason that 1n the blasting device approved by
the bureau there is included a "heatlng element" which may, under certain conditions, pro-
duce sufficient external heat to ignite dust or gas by flame. Moreover, the sudden release
of carbon dioxide under high pressure, which causes adiabatic compression of the air and
methane (if any) confined in the hole adaacent to.the:shell, may under special conditions
cause the temperature of the mixture to rise to the ignition point of methane - hence, the
need of incombustible stemming.

As concerns that par{ of the decision in paragraphs- (3) and (4), the need of testing
for inflammable gas before -firing a shot and between shots has been abundantly demonstrated
by the explosions which have been the result of not doing so.

The rapid firing of a series of shots in coal mines by shot firers who have not
charged the shots, who proceed from place to place firing the groups of shots, and who do
not make any inspections is a great hazard. Where several shots are fired in one place gas
may be liberated and (or) coal-dust stirred up into the air by the.first shots and a subse-
quent shot may 1gn1te the dust and (or) éaSu as has frequently_happened.

Furthermore, if the shots in a worklng place are "depending shots," it is 1mp0551b1e
to foresee how much or how. llttle coal is thrown out by the first blast, leaving too light
a burden for the second blast or so heavy a burden-that it may cause a blown-out shot. No
permissible explosive or blasting device s0 far tested and given permissibility is abso-
lutely free from some flame, and if there is inflammable gas in explosive proportions in an
amount in excess of. that glven in olause (4), or.if there is. a dense heavy cloud of coal-
dust present ignition may oocur which may lead to a disastrous explosion. Although this
combination of 01r0umstanoes is perhaps rare, it has occurred and may occur again if every -
precaution is not taken.

Paragraph (5). recommends that the men who fire the shots shall be certlfled men
and "that they shall know_wh@t eqoh hole contains before flrlng it, either charging it them~
selves or having it charged under their immediate supervision. It also recommends as an
additional precaution that where the organlzatlon of the mine -and other condltlons permit,
the shot firing shall be done when all other men than those authorized are out of the mine.

Tentative Deéision No. 13 relating to electrical eguipment

in coal mines which may become_ gassy

The Bureau of Mines, Departmeht'of Commerce, recommends that when electricity is
used in coal mines rated as gassy,* or wherever in any mine the atmosphere may become gassy:

1. Electrical equipment shall be permissible,**

2. Nonpermissible electrical equipment*** shall be
used only.in pure intake air,¥¥¥*

6573 - 15 -



I. C. 6198,

3. Electrical power- shall be cut off whenever the air
in the workings is in a dangerous condition,¥¥¥¥%*
due to inflammable gas.

% Decision No. 3 classifies coal mines on the basis of the specific amounts of methane
found in the mine atmosphere. See also, Decision No. 9.

** Anything that has successfully passed scheduled tests and is officially approved by
the U. S. Bureau of Mines is termed "permissible." '

#%% Ipcluding trolley wires, trailing ocable connections other than through permissible
junction boxes, and power lines (except armored rubber-covered cables which meet the
specifications of the National Electrical Code.)

**¥% Docision No. 8 defines "pure intake air."
ssok#% Decision No. O defines the proportion or amount of gas in a mine working which shall

be considered dangerous.

The alarmingly frequent explosions, due to electrical ignitionm, which have occurred
in coal mines, especially in recent years, make it hiéhly important that electrical equip-
aent should be "permissible" when used in any parts of a mine where gas is likely to be
encountered. The bureau in its Mine Safety Decision No. 3 (p: 4) states.that-in its opinion
"311 coal mines are potentially gassy," -but for purposes of administration in respect to
the prevention of explosions and fires, it recommends their c¢lassification as nongassy,

slightly gassy,‘and gassy.

Decision No. 9 (p. 10) states that if more than 14 per cent of inflammable gas is
found in the air of a place, it is in a hazardous condition, and if more than 24 -per cent
is- found, no men should remain in the place except those charged with the duty'bf improving
the ventilation and who are properly protected, as by wearing oxygen breathing apparatus
and using gas detectors of precision. A

If the gas inflow into a coal mine from the surrounding sirata was constant and
the workings and other conditions uniform, provisions for ventilation could be made that
would practically insure against ever naving a hazardous gas condition in that mine, except
by breakdown of ventilating equipment. - But nomne of the factors are constant; the gas inflow
changes as the mine faces advance, new fissures carrying gas are encountered, large roof-
falls occur which tap gas "feeders" or throw down gas collected in caved ground, and the
mine workings are constantly changing in shape and conditions, all of which in turn affect
the ventilating arrangements.

It is therefore the opinion of the Mine Safety Board that the maximum degree of

safety from electrical ignition in coal mines would be obtained by using only permissible
machinery, permissible appliances, and other permissible equipment, including locomotives
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and hoists. The board recognizes, -however, the- practical difficulties of putting this
recommendation into effect, as for example, in nongassy mines and in the intake air of
mines rated as gassy. Nevertheless, the Mine Safety Board is emphatically of the opinion .
that nonpermissible electrical equipment should not be used except where the atmosphere is
as :ftee from inflammable gas as is specified for "pure intake air" in Decision Noi+8-{p. 9},
which calls for not over .05 per cent of inflammable gas in "pure intake air."

Power cables for underground use in coal mines classed as' gassy have not as yet
been covered by a Bureau of Mines schedule of tests for "permissibility." It is tentatively
recommended that only those cables termed “"armored cables™ -of the rubber-covered type con-
structed in accordance with the specifications of the National Electrical Code be used, and
that the "armor shall be- electrically continuous throughout - -and-- grounded." (Tech Paper
402, p. 5.)7

Trailing cables also have not been covered by the Bureau of Mines schedule for per-—
migsibility: Until a "permissible list" for trailing cables’ is established by the bureau,
the users of permissible machinery should employ the trailing cables recommended for the
specific permissible machinéry.  (Details of the general character, installation, protec-
tion, and 1nspect10n are given in Technical Paper 402.) 1In all places where inflammable gas
might be encountered. and permissible machinery and armored - cable is-used, the Mine Safety
Board recommends that trailing cables should receive current through perm1s51ble junction
boXes. :

In gassy and ‘8lightly gassy mines there are-great hazards in ‘Having trolley wires or..
unarmored power lines in headings and working faces beyond any open crosscuts. Such elec—
tric wires should not extend into rooms, longwall faces, or pillar worklngs, or beyond any
continuously operdted.ventilating-circuit which ‘is not controlled by effective ventilating
doors or stoppings. -‘Curtains-and loose gob stoppings or any- stoppings or doors which allow
air leakage should not be considered effective.

7 - Safety Rules for Installing and Using Electrical Equipment in Coal Mines. -~ Tech. ?ap‘e'r 402, Bureau of Mine."s,
1926. 21 pp. ’
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- DEPARTMENT OF COMMERCE
BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No. i Labofator’y No. BEIG4

Sample of Mo ety )

Mine el Colliery Operator Pittaton Os,

State Township ... .

Name of coal bed ... . Bl 2eh Sec.

Location in mine

Method of sampling ..____. Yals Date sampled 3@}%&5 ______________________ Hour __3E148 1

Velocity - . Ares " Quantity _w

Barometer: Inside _.____.___ . Outside

Corrected to sea level: Inside ._._______ Outside }

Bulbs: Wet B8 Dry 5% Humidity %
¥y T, Aukony e

Collector - MLM_ Mailed= : Received i@fm- _______

Laboratory No. __________ --$2534 Ethane (C,Hg) _.__.___________

Carbon dioxzide (CQO,).__. '* R Hydrogen sulphide (H,S)_.

Oxygen (Op) ccoeeeeeee . - P05 Unsaturated hydrocarbons

(C,H,, ete.).
Hydrogen (H,).....

Carbon monoxide (CO).

Methane (CH) ... . +00

Nitrogen (Np) ... = L

Remarks:

Date 20/0/80 (Signed) gy Py Yamt;

¥Form 213 11—8890

Chemist.
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DEPARTMENT OF COMMERCE
BUREAU OF MINES
GAS ANALYSIS REPORT

Bottle No. 78 Laboratory No. BRO3S

Sample of Mioe iy

Mine w ey Operator ﬁﬁtm%

State E‘;ﬂ - County _ idts0rng | Township .
Town (distance and direction from, and railroad) avoew

Name of coal bed _Nm Sec. i N s R

Location in mine

- Method of sampling Y&

" Velocity - o Aven e Quantity e
Barometer: Inside e Outside
Corrected to sea level: Inside ... . ... Outside
Bulbs: Wet 87 Dry .88 Humidity ) A
Collector aid Received W‘efa@ _______ e
SRTety ST,

Lé,bora,tory NOw eceeee e m __________________________ Ethane (C,Hg) . -

- ; 7». . .
Carbon dioxide (COp)... ________ ‘ﬁ ___________________________ Hydrogen sulphide (H,S)..
Oxygen (Og) oo . LW, - Unsaturated hydrocarbons ...
? 8050 (C.H,, ete.).
Carbon monoxide (CO). . . " Sulphur dioxide (SO,) ._.._. e
o \4
This FOPOT ! aTION Cmot
N ! a0 o o
Methane (CH4) - 'ﬁ ---- o1 FOR .Pﬁﬁx—‘; tﬁ_é—Dﬂeat?l; ----------------
B . yy0l Xp\o !
Hydrogen (HZ) _ e e QONFlDEN'T‘ ec\'&\ T. aged in tne €
. \TXO'Q Wit NOL 1O OY
LA : "
Nitrogen (Np) oo ARE O
Total ... . _______
Remarks
Date . (Signed) .__.g . . ;
Form 213 11—8850 ¥ Chemist,

GOVRRNMINT PRENTING OFFICE



 DEPARTMENT OF COMMERCE
BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No. Wy Laboratory NoSggs§

Operator -Fibtwton Co

Town (distance and direction from, and railroad) £

Name of conl bed ... gkl Sec. . T &

Location in mine

Method of sampling oo . Date sampled __ gt fﬁ’ .................... Hour iﬁﬁﬂ
FVelocity — Area __ o, : Quantity ..
Barometer: Inside Outside
Corrected to sea level: Inside ... : Outside _
Bulbs: Wet B Dry . §8 Humidity %
Collector Mailed = Received w&m _______________________
Laboratory No. ... ____ BE9ES _________________ Ethane (C;He) oo
Carbon dioxide (CO,)... _--___-“fz_g: __________________________ Hydrogen sulphide (H,S)__
Oxygen (Op) -ooor._. w‘g Unssturated b hydroearbons
Hydrogen (Ho)oooooooiooee o
Carbon monoxide (CO). ... .
Metha,_ne CHY) e
Nitrogen (N,) _.._..____.._
Total ... ____ .
Remarks:

Date w/ie/e (Signed) _#e- &-.nm,

Form 213 11—8830

Chemist.
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DEPARTMENT OF COMMERCE
BUREAU OF MINES

GAS ANALYSIS REPORT

 Bottle No. m | La.bora,tory No. __ w_ _____________________
Sample of
Mine
Btate .. s County . EtEng

Town (distance and direction from, and railroad) Ak

oo O,
Name of coal bed ... Bed Ash Sec. , T. , R.
Location in mine ...
Method of sampling Date sampled .. 38
Velocity - - Area _sk Quantity ._..ie
Barometer: Inside ... Outside
Corrected to sea level: Inside QOutside
Bulbs: Wet w Dry .. 88 Humidity %
Collector — Received $§1/4.

ERESs

Laboratory No. .. Ethane (C,Hy)

Carbon diozide (COy)... Hydrogen sulphide (H,S)..

Oxygen (Og) -ocomememme Unsaturated hydrocarbons

(C,H,, etc.).

Hydrogen (H3)

{53
Carbon monoxide (CO). . s Sulphur dioxide (8Op) ... .. N = ___.O.ﬂf:é(__-_
Thie 2., . o DV ““”’;Ey
Methane (CHg)ooooooaere oo MR e G FETY 4 0% . expl0t
i . M’T el PE T aa 1
Nitrogen (Ng) cceeocemeeee _-Qgﬁ.‘. ........ o sob 80
RO § M TOK
e PV ene OF
Total . ooooooooo. RGPS
O
Remarks:
(Signed) .-.gp. g--2hgred
TPy Yty Chemist.




DEPARTMENT OF COMMERCE
'BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No. - N, Laboratory No 58938

Sample of Hioe sy fovm sffastod ares

Mine .. Getval Cslifeny Operator . PLttiten Gos

State ... _ Foa Coﬁnty e ] Township ..o
~ Town (distance and direction from, and railroad) _Avetn

Name of coal bed ... Bed Ash Sec. , T. , R.

Location in mine ..___________ k&ﬁ@t@%m&mﬁ&

Method of .sampling Yode Date sampled Ash/e

Velocity | .2 s S Area S8 Quantity _.. 53,00

Barometer: Tnside Outside

Corrected to sea level: Inside Outside

Bulbs: Wet e Dry . 888 | Humidity ... %
Collector ' Received . 8480 -

Laboratory No. ..____.... . pBsoni Ethane (C,Hy)

Carbon dioxide (CO,)... fﬁa Hydrogen sulphide (H,S)..
Oxygen (Op) emeomecmmees -0 - Unsaturated hydrocarbons
il (C.H,, ete.).
Hydrogen (Ha) oo oo i e
Carbon monoxide (CO). . e Sulphur dioxide (SOy) —ceerr oot e P
OR &
. rte ¥OPO O . T
Methane (CH,). - o e e orFORE ‘f;.r ‘“”Cf:m _______
ONFID apecist permt 8o po O%¥
Nitrogen (Ng) -o—ooeenev T . Lo _3lot €0
% 2 ETO RCLT
. of Od“ct
: the BUT® ees OF P¥
Total. oo - 268, Ol - of-20Y.PY
Remarks
Date ﬁfﬂ& --------- (Signed) .M Py Yot¥y ... . . :
Chemist.
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QUTBY CHAMARR

- Mins can torn to places.
- Prckat ea-"t a Tlask. '

- Top of lam>s.

- laborer found - nead inhy,

Pince of sairt charrad,
To~ of cap.

- lanorer “ound ~ 7sad outdy - saw broken

1~ ‘alf,
Carbiis ¢ontainar intact.
Shoe ~ Dinm ar zan mdly shot up.

- Tlova - tareai box - plnace nf shirt.

Z1rhiia box snot up - 2 lamps.

.2 powd © cars dadly suotl up.

To:1l Sox swmsis! up.
Smsind tin witn squibe.

- Place - ¢ svaralis unburned,
% - Tilamer eam fz I ozut.

- u¥nnobel box broksm - ‘‘nnobsl % Exnlodars

scetta-ad.

- 2 Holam - 1aft nand cormer = 6-1/2 feet deon.

2 Posts %ot met - tools undisturbed ready to make
shot.

~ Too Dack of 2 sails - Pick,

~ Dinner buckat - badly snashed,

~ %00l Jacket - $07a burn~d holes - singed on >ne side.
- Ton of car-ide can - to- of powdor eanm.

- w«ater flask,

Zarbide cam.
Pisce of cartridge paper ~ burmed, a
Battery in center of truck - shootiny wire along rib.

NIDDLE CHANBER

- Glove torr to pleces.

svymaaita box dlown to pleces.

~ 2 caps in road.
- Blood on ground - head print - belt.
R :

{ Minar 3iia ay out to haading - laborer found dead)

- Bottom of laap.
- Rapty car-iis ean - pocket.
-~ Jin-er car - ean nowder - Jjacket - watar bottle =

paoar - pick - hesl off shoe. Box of Nomodel.
3love and squibdb.

Purt of bSox ef Manobel wnd keg of poxder.
Squibs scattaredi ~ gloves & aisc. s=all tools.

-~ all dlowm br forece. .
-~ La-t X cut all to.ls undisturded, * -~

LY S wam

- Jucket - no burns.

-~ Can sowder - nearly full,

- 3ucket ~ Jloves <« me burns,

= 3novel A check - laborer found here.
- 2 shovels on right rail.

= Augar bit on left rail.

- Car>ile can part full >¢ carbide.

- Seru~er -~ bent.

= Axe & bit im X sut.

= Post - mrked on indy side.

~ Snike bar - bent needle -~ sledge - cardide lamp

and tatteries.

= Orill - pick - hammer - ane-or.
= 1 pro-~ dislodged by ‘orce.

1 broken by gob.
1 leose oro- - -. ;.. and lying aeross road.

- Tool Box - C‘mek-AI]D‘ « 1Ad off empty can.
=~ Top ef bduckst - ceat,

Bucket.
liner wmde xm- to here.

~ Door ¥roken.

Artoes indicate direction of explosio- force as
shown on gob,

Frg. 2
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PITTSTON COMPANY

DunmorE Fa.

Office of The Chief Engineer
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D FORGE COLLIERY
LAw SHAFT

NIGGER VEIN

Vap

showina condifinne ~e £ o
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