ROPORT OF KING RAPLOSION
AR THE
RENTON EINE NO. 3, UNION GOLLIZRIES (9.

RENTON, ALLSWIERY COURTY, Pa.

BRIEPF STATEMENTD
About half past three in the morning of July 19, 1920, dn

explosion ocourred in the Renton Ko. 3 Mine of the Union Collieries
Co., at Renton, Allegheny County, Pa., which resulted in the desth

of nine men and a badly wrecked mine., Fodlowing are the nsmes of the

men who lost their lives;

John Luteman, Wight Foreman snd Fireboss.
Edmund Higby, Fireboss. .
Charles Reese, Pireboss.

John Marks, Pumper.

Hike Xosti, Pumper.

Cross De Blatta, Pumper.

Nick Matuskenok, Timberman.

Lewey Kuffer, Timberman.

Hike Kolard, Supplyman.

LOCATION
The Renton Minme Wo. 3 is located in Plum chnuhig, 41legheny

County, Psnnsylvemis, about 18 niles east of Pittsburgh., The Unity
Railroad, over which the coal iz shipped, runs from the Renton line to
& point near Horth Besssmer, Pa., at shich point conmsction is made with

the Bessemer & lLake Erie Raillroad.
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OPBRATORS

Ths Union Colliieries Co. owns and orerates four mines, Renton
No. 1, Rentonm No, 2, Renton Ho, & and Rentonﬁo. 4, all of which are
located at Henton, Pa, Renton Nos. 1, 2 and 4 are mining the Pittsburgh
seam, while Renton Fo. 3 is opsrating in the Twin Fregports.

Mr. Wo W, Keafer is Preosident, Mr. W, A. Iuce, Vice-President,
and ¥r, W, R. Qalverly is the General Manager of the Union Ooilieries Go.
The main offices are in ths U“nion Arcade Building, Pittsburgh, Pa. The
guperintendent of the Mines is Mr, Jamss 4, Gould, at Renton,

SREAY OF COAL MINED |

In the fisld in which these mines are operating, the Pittsburgh
geam outorops along the sides of the hills above the valley in which the
pain plant is located. Renton No. 1, 2 and No. 4 are drift mines into
the Pittsburgh vein., About 500 feet bslow the surface the Upper and Lower
Fresport sre surposed to canbine inbo practiocslly ome seam aboui seven feet
in thicmesgs, heving a binder of sbout 12 inches bstween the two seams.

The roof is composed of sevaral feet of laminated sandy slate,
light gray in color, very hard and brittle. Above tho slate is & strata

of sandstons. Ths floor is a hard bough slate.

JYBI0

The Union Collieriss Co. owns and contrels a large aorsage of
coal lands in which are the two workable seams of coal mentioned above.
The Pittsburgh seam lies above the valley and outcrops at various places.
About 6.5 fest below the Pittsburgh seam is what is locally kmown es the
“Dyin Freeport” vein of coal, Opdinarily there is an interval of about

70 feot batwsen the Upper Freeport and Lower Freeport seams.




In this section of Allegheny County, however, the Upper and
Lower Frseoport seem to merge into practloeally ome veln about ssven er
seven and one~half feet thick with a band of slats about 12 inches thick
botwean them. It 1s this sesm that is being mined in the Henton
Ho, 3 Hinse,

The coal 1s reached by two shafts about 200 feet apart and 520
foat deep, situated in a narrow valley which runs in an easterly and
wosterly diregtion,

About 2000 feet east of the shaft is the tipple over which is
dumped the soal from Renton Mine No. 2, which produces about 110,000 tons
annnélly. About the same distance west of the shafts is the tipple of
Ho. 1 Mine vhich has an annual output of approzimately Z@Q,OOO tons .
Betweon the shafts and ,fffs. Mine is the tipple of No. 4 E&f;né. at present
producing about 50,000 tons ammually.

On the hillside south of the valley, the mining town of Renton
is lald out, with well kept lawns amd well built houses.

The Unity Railread., over which the coal from the Renbton Minegs is
shipped, is a short 1lims, built by the Unlon Gollieries Co., aml comnects
with the Bessemer & Leke Zrie Railroad a mile or so morth of North
Bessemer, FPa.

There are faeiliiﬁies for storing botween 36 and 40 empty railroad
gars anmdi su equal mimber of loadad cars.

Just previous to the explosion Renton Mine No., 3 was producing
abo;zt £00Q toms of ooal per day.

~ The hoisting shaft is g two compartment shaft equirped with

self-dumping cages which diéemrga the coal to Marcus soreemns, thence to a
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picking table where the impmrities are separated and the oozl loaded
by means of a loading boom, into the railread cars.

The material shafl is divided by a curtain wall into an sirway
and g hoisting compartment. It is equipped‘ with & single eage counter-
balanced by a heavy concrete and steel counterwelight. All the msterisal
used in the mins is lowered into the nmine by means of this cage and the
rock and slate hoisted 16 the swrface by it. It iz also used in trans-
porting the men in amd cut of the mine. A cketch of this shaft is
at tached to this‘ roport,

The rock and slate are dumped into lorries and carried to the

slate Pile,

The powser houss is located between the shafts and is constructed

of brick and steel. In the east end of the buillding is the motor hoist
for the main shafi snd, in a serarsate adjoining room, the antomatic comtrol
apparsyus for controlling the speed of the motor hoist is installed.
Ths central portion of the building is used as a repeir shop for thé
electrical equipment axd the west end containg the motor gemsrator
sabs. At the west end of the building the motor holst for the
matorial shaft is located.

Ths power is purchased from the Duguesms Light Co., and is
dolivered at 23,000 volis Alternating Current to transformers, bg which
it is stepped down to 2300 volis. There are three Genersl Eleétric
motor-generator sets which trensforms the curremt from 2300 4., C. to
250 volts s C.

The Waest Penn Fower Co. haS a high tension line passing
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in close proximity to the mime and the writer understands that it is the
intention of the Union Collieries Comyany to comnect with this 1lime in
such a way that if, for any reason, the power from the Duquesme Light Co.
should fail or be shub off, ths ocurrent from the West Penn will automati-
¢ally be switched om.,
HOIST ASPAL

The main hoisting machinsery is composed of s General Rlectrie
700 HoePs 60-0ycle industion motor operated by an altermating cuwrrant of
2300 volts at 166 amperes. The maximum spesd without full lead is 400
RePoi, and with full load 394 R,P.M., This mobor is geared %t¢ 2 Vulecan
hoist, equipped with air sznd hand brakeé end also overwind snd "slow dowmn"
devices. The holst for the materizl shaft is equippsd with a similar
but somwmt smaller, hoist and moto¥,

The cages are supplied with satomatie safety devices. The
head frames at both shafis are built of steel with stesl shesave wheels
and apparentlg; constructed after the best enginesring practice and seen
modern in every respect,.

VARPILARICH,

The mine is ventilated by a lé-foot Jeffrey multidladed,
doudble inlet fun, 14 feet in diamster, belt counected to sn elscirie
motors The nomsil speed of the fun 1s about 100 R.P.M. ant delivers
about 130,000 ou. f£t. of alr per minute against 2 2.inch water gauge. As
has been stated, the alr shaft was divided into two comperiments by &
conorete curtain wall, the air from the ming being drewm up the air
compartment by the fan, |

A%t the foot of ths shafts are fourtsen parallel entries
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on about 6B-foot centers and from 1200 feet %o 1500 feet long, running
in a northarly and southerly direction, finally terminating at each
end into a sot of four main entries, lknown as the North Maing and the
South Mains, There are, in addition, four main entries rumning to

the west and four to the east side of the mime. From avery seotion

of the mine there are at least two return air courses. The gencral
scheme of ventilation is shown in more detail in the attached plan.

The stoppings were built of brieck, the overoasts of steel and concrete.
The ontries average from six to soven feet high and from ten to twelve
feat wide,

The mine is developed in a fleld that has many producing gas wells
and from the early development of the mine, Bgrs has been encountered
therein and in antloipation of seventually having to talke care of increasing
amounts of gns, the elasborate scheme of ventilation emtries, above des-
oribed, was adopted.

1t was remariked by Mr. ®alverly, the General Manager, that he had
alwaya wanted to operate a mine in which ho might have plenty of alr
courses and that he thought that ho Imd cerried out this desire when he
had projected the workings of ils mine.

As far as the writer knows, thore was no auziliary power installed
to operate the fan in case of ths failure of the olectric power.
DRAINAGE:

The mine is comparatively dry, but on account of the mwumber of
entries which are being drivem, at the faces of which there is more
or less water, thers are about 14 elestrically driven pumps in operation.
Most, of these deliver the water to one large pump, plased naair
the bottom of the material shaft, by which it is pumped té the

surface, ALl the pumps are operated from a 280-yolt dirsct cdrrent
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oireult except the large pump which operates from a 440-volt alternating current
cirouit,
JUST CONDITIONS:

The maln haulage ways, vwhere 1t was possible to see the condition of the
bottom, were thickly coversd with crushed coal and dust, samples of which were
taken and snslyzed. A discussion 0f this dust will be found in another portion
of this report. 4s far as the writer can ascertain, no provision for rendering
thie dust inert, either by sprimkling or rock dusting, had boon made.

HAULAGH:

Eleotridal haulage 1s used throughout the entire mine. The coal is gatherad
from the rooms by 7-ton motors of the General Elcotric "Crab” type eud, in additiod,
fbr straight haulage thers are three five~ton Morgan-Gardner motors, all of whigh
are operated on a 280.yolt D.C. oircuit. All haulage roads are on the intake
entries. The mine ocars, of wooden construotlon, are exveptionslly large,weighing
when empty 3500 pounds aud having & capaoity of about three bons. They are of tho
gingle and gate type and substantially constructed, |

The track is 48 inch gauge and laid with 490 peuné raoils in t® maln entries,
30 pound rails in the side entries, and 20 pound rails in the rooms. Both steel
and wooden ties are used,

LIGHDING s

The shaft bottom snd part of the main haulage road wore lighted wlth ordinary
incandescent damps, The miners used Edison Electric Qap lamps, while the foreman
and firebosses used flame safety lamps. No open lights wore allowed In the mine.
A lamp house, in which the lamps are cleaned and the batteories recharged,is open
day and night and 1s in oharge of s lanpman who issues the lamps as fhsy are nesded.

The coal is undercud by machines, the sompany owning aine Jeoffrey

type 36-B shortwsll, celf propelling machines and ons Oldroyd machine,



8ll operated on a ZB0«volt Dy C. clreait.

Parmissibla explosives, Cameron 1 A, manufactursd by the Graselli
Powder Jompany sre used in shooting down the coal, Atlas No. é Bleotrie
Dstonators ave used to detonate the charge. Shotfirers suyervise the
loading of the holss and fire all the shots,

The explogsives are given out from a megazine, situated about half
way up the hillside, 6n the top of thé hiil, sbout 300 feet distant are
& number of dwelling houses, The building used as & magezine 1s morely
a ono story frame shed. There i1s no protection around it to prevent
the firing of the osplesives contained therein by moans of gun shots
fired from a distance, The maln magazine is loegied about 200\0 foet
northwest of the shaft, |
QRGANIZLDION

Mr, Cslverly, tbe Goneral Msmager, has gensral charge over all
the mines and spends a greed deal of hils time at the plant. Reporting
directly to dr. Calverly is ir. Gould, the Supsrinbendent, who has direct
supervision over the men and the details of operations Mr. Thomas
Parker, the mins foreman of Renton No. 3 Mine, has the underground work
nader his chargé and wnder him are several assistant mine foremen and
firebossas.

The Company, seemingly, has been extremely careful in sslect-
ing its personnel, many of the minor cfficials baving been with Mr,
Calverly at other operations et which he had been engaged.

GAS WEBLLS;
There are aﬁ‘:newaber of gos and oil wells in this fisld, nearly%
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all, 1if not all, of which are producing wells., Others g being
drilleds, The Compsny has located these, and is leaving a solid
" plllar of coal, 100 feet in diameber, around them as & protection
to the nine,

HINE MAPS .

The mine maps are 'plotted on the "coordinste” plan and
comtain practically all the information necessary to the economical
mining of the coal, The inside surveys ars closed in circuits as
ofien as possibla, All rooms and sntries awve driven on sighis

placed by the engineering corpsg.

Some time during the weekx beginning July 11, 1920, the
officials of the Union Collieries 0o, received notice from the
Duquesne Light Co., that on the following Saturday and Sunday the
electrie power would be shut off for the purpose of meking changes
or repairs on the lins, Consequently arrangemnts were made to
cloge down the mine during that time.

At about eleven o'clock on Saturday morning, July 17,
the rower was shut off fron the ventilating fan. It was not turned om
and the fan was not in operation until avout six-thirty on the evening
of Sunday, July 18, 1920.

The fen ren until about hal? past nine of the same
evening, whem it was discovered that the power company had orossed
the phasas and re’vers?d sthe current so that the fan was running
backward.,. The fan was stopped and the Duquesne Light Company
power house notifiod, At two o'clook Honday morning, July

.
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19th, the fan was started and ran normally from then on,

About gzn hour and a helf later, an explosiof occurred which —
completely wrecked the mine,

About half past five Hondsy Horning the Pittsburgh Station of
the Burean of liines was notified and by seven o'clock the rescume truck
with Messrs, Depny, MoCaa end Zorn had left the Station for the mine,
piloted by Mr. J. T, iyan of the Mine Safety Appliances Co. in his own
autormobila,

Car No. &, with Mr. Archie Forbeg, Foreman Hiner, snd ¥r. Joseph

Monohan, First kid Mimer wes at the time training at Burggttstown, Wesh-

ington County, Pa. Abvoub nine-thirty o'clook oiz Tuegday forsancon it was

not ified to procsed to Renton, & through train fron Oolumbus was stopped
at Burgettstown about sleven o'clock, taking the car to Pittsburgh, where
a special engine was in waiting and the car arrived at Benton about two
o'clook in the af ternoon.

In the meantime the work prepsratory to the exploration of the
ming was organized. It was found that ths curtain wall vsiween the air
compartrent and the hoisting compartwent in the meterial shaft was badly
damaged and, although the fan itself was unharmed, it was impossible to
force air into the mins,

Under the direction of Mr. P. 8. King, State Mine Inspéctoi‘.
of the Twenty-Ninth District, in which distriet the Renton Mine Ho. 3 is
located, attempts to repair this wsll were made, As the ocage in the

material shatt and one cgge in the hoisting shaft had been blown wup



into the hssdfraves, o temporary coge:wwas constructed in the mtbterisl
shaft, %o be used in ropsiring Che cartain wall. While this wes
being done r. HeCasn, weéringf breathing spparatue spd taking with him
a canary bird for the purpose of detecting Jerbon Moroxide, was slowly
lowsred down the wmaterial shaft in a ewall bucket, large emough for
but owe person. An matomobile horn was a_seé a8 & glgnal t6 the nan
oporating the crab which was used in lowering the bucketb. |

Mr, MeCaog found fresh alr in the nmaterisl shaft and he then
saplored the passages from the matsrial shaft to the mein shaft., Th
air was also found to be fresh 1n thase rassageways,

After sore éim it was found that ons of tho cages in the
main gshaft wng resting comparatively uaninjured on the safety catohes
about 18 feet from the surface 18ndiﬁg‘ Work was thsn staried to
place this camm 1o condlition for operatiag.

As the temporary repairs to the curtain wall in the air
shaft woere nob entirely satisfectory, it wus finally decided to place
a canvas stopping over the top of the material shaft, so that the
oniy intake would be the maln hoisting shaft,

When the necessary repairs {o the casge in the muain shafs
had besn completed, orews wers lowered down to begin the work of -
exploring the mine. Beglaning at the bottom of the main shaft,
temporary stoppings were srected and the freosh air carried with ths
sxploring parties. At the same tiwe apparatus men from the Buresu

of Mines, the Hemton Mines, ths Ford Collisries Coumpany and the Inland

-12




Collieries Compuny sxplored ahsad of the fresh air.

| wing to the extrewsly heavy f2lls of roof md the axtent of
oarbon momoxide gas, 58 woll as the amount of OH,, rrogress wes
nessssarily slow.

On Tuesday the first body, that of Mike Xodsrd, a supply man,
was brought out, having been found in FHo. 8 Fage sbout 300 feet north of
the air shaft, A littls later on the ssme day the body of Hatuskanok
was found on Ko, 8 Face nob far from ihe Hine iloreman's office.

The work of oxplovayion was contimed in shifts of from two
to four hours during the day and succeeding night. On Wednesday the bodies
of Kuffer, Marks and Ve Blatta were brought to tha surce. HKaffor was
found on = motor at the neek of No. b Room on & Butt West South Zntryg
Marits on the Hast iains ot the =zecond dbreakthrough beycnd the North Flat
Entriss and De Blatta at the pump st the intersestion of No.B Horth
¥alr and No. 3 Butt West North,

Tha two firehos:os, Heesve asnd Higby; wore Qlscovered the next
day, Higby in the chuty, rumning from the foot of Fo. 1 Fasoe to Ho. 6
Butt Zasb, near the foot of No, 5 Haat; Heese at the faco of Ho. 9 Butt
West.

Un ths following Fridasy, the body of ILuteman, the night fore-
men was found near the fuce of No. £0 Boom on Fo. 1 Zast Horth entry.

Despite an almost constant sesrch the body of Kosti was not
loosted antil September 28, over twe months after the exulosion, when it
was found under 2 fell pn'No. 3 Butt West Houth off of the Soulhwest Flat
Entries.

Hoatly all or thess bodies wers mors or less burned and
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showed indicatlons of violence.

The restoration of ventilation and recovery work was

conduocted under the direection of ¥r. P. 3. Xing, State Hine Inspector,

assisted by the following named State Inspectors:

Hr,
Hr,
Mr.
My,
Kr,
Mr,
Mr.
Mr,

Alexander MceCanch, of the lst Districty
Charles P, Hefregor, of the 7Tth District;
P, J, Walsh, of the 9th District;

J. J. MoDonald, of the 1lth District;
John I, Pratt, of the 17th District;
James J. Stoker, of the 19th District;
b, J« Callaghan, of the 26th District;
Harry Phythyon, of the 27th District.

The representatives of the Bureau of Minos who assisted

in the rescuse work were:

Mr.
¥r,
Bh’.
Mr.
Hr,
Mr,
Mr,

K. He Denny, Ass't Eﬁn@ Saf&ty E‘nginaerg

Ge 5o ieCan, A

He M. Motherwell, Machanieal Mine Safety fngineer,
Archie Forbdes, Forenmx miner;

Je. He Zorn,

Joseph Monohan, First 414 Minery

Harry Burdelsky, " " "

Par No. 3 stayed at the mine aboubt one week.

By about July £7, the work of cloaning up the falls and

putting the mine in shape for operation was well undeyway snd on Septem-

ber 28th, the first car of coal since the explosion was dumped over the

tipple, although the mine had by no means been restored to the condition

in which it was previous to the explosion,

NOTHS OF EVIDEHCE OBR Y THE BUREAU ©

On July 27, 1920, ani a number of subsequent days, the

writer visited Renton Fo, 3 Mine for the purpose of inspecting the mine

in order to obtain information which might prove of value to the Burea

of Mims in-its study of the prevention of mine explosions.
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Ths cage in the material shaft had been blowr up Into
the Lesg frame -and lotdged there with a tangled mass of cable. Scfae
of the wmembers of the structural part of the frame were somewhat benk,
bat the structure as & whole was but comparatively little dsmaged.

The asst cage of the rein sh&ft was lixewise blown to the top
of the headframe, which also had somg damaged members. The condition of
the anchor bolts seemed to indicate that the entire superstructurs had
beson lifted Wp several inchez and then settled baak, The west cage had
evidantly been blovm up the shaft and then fallen bagck on the safsty cat-
ches which held i‘: from dropping down the shaf .

The windows in the buildings near the shaft were nearly
21l broken and the tile roofs of the powsr homse ani lamp houes wers
broken in & manber of places. A stesl railwas blown out of ths shaft
apd came thyough the roof of the lamp house, just escaping the lampmen's
head,

The concrete ourtain wall in the air shaft was wedly

Injured and the guides in each shaft wers morse or less damaged.

Ths mine was so compleiely wrecked that it is almost impossidle
to glve all tho dotails of the conditions found inslde,  Hany of the en-
tries were so completely blocked by falls that they were impassible.

Gthers were explored only by orawling over falls, under timbers and through

the accumulated water. Thers was notan entry in the entire mine that did
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not show more or less signs of sxtreme violence. Thoss in the southwest
gection seemnd (o have beavier and more continuons falls, owing posseibly
to mors unfavorable roof conditions., It was especially noticeable that
neavy falls invarisbly occurred at the intersection of entries, breaiw
throughs and entries, or whore room neocks had beon turmed off from sntrics.
Ths writer believes this was due to the fact that the roof at the
intersesctions presented o much larger ares 0f unsupported strata than
along the entry proper, an arss of agpreximtaiy 100 eq., fts The force
of the explosion tendod %o busile upward this ares of roof, and, as the
strata was very brittle, cusused s fracture at right anpgles %0 the rib
at the intersection lines of the sntries.
When the explosien wave had passed aad ’me upward préswe was removed
tho entire args come doum, }
Yhayovey the roof had beeon mppcé%eé by timbers, these would =ve
been blown out at the same time. |
' In meny mine ezplosions 1t is possible to trace the direetion af
force of the explosion wave. But ot Renton Hine this direction vas
moat diffieult to obesrve on account of the mumsrous falls of voof
that practically caved all road and slrways $0 o helght of from sixz to
soven feat. In faot, the cntire length of au entry might be traversed
en the tops of theso falls without coming below the elovabtiom of the top
of the coal, In many osses room neoks and break-throughs wore 50 G0N
pletely covered up by .tihasa falls that it was impossible to locate tham,
Oocssionally, ovidence of thas dirsstion of the explosion foree wonld
be found, but these wers po fur spert that no definite conneetion batween
them could ba traced,
The coke duss, s0 prevelent on the roof and ribs in many explosions
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was found only at the faco of Nos. 9 and 10 East off the South Mains
and also near the face of the South Mains. The sbsence of the usual
evidence of caled particles on the rib may be due %O the setilement
of dust on the ribs resulting from the clouds of dust raised by the
mynarous f£alls of roof, ’

There may have basn coked particles on the ribs, btut, owing te the
fact that & large part of these ribs wers covered by the falls, could
nos be observed.

Following are a few of tho svidonces of the violence of the ex-
plosions

In the bottom of the alr shafi several mine wagons had been Jammed
in such & way that a oage could not be lowered completely down. A pumber
of heavy bimbers from a pils in a nearby breakthrough had also been blown

into the ghaft botbom.
On Ho. 4 Face Entry, near the "main bottom™, one motor and three

anpby cors were jJaumed togothore All the sideboards of the cars had been
sompletely stripped fromthe iron side frames, loaving only the bottom,
$rucks and side irons.

On the main north enixry for s diastance of several hundred foet
from the shaft bottom, the roof had bsen shot down previcus to the explow
sion, and the bottom raised; st the same time the entry had Yeen widensd
sufficiently to accomodate two tracks, the whole being arched with brielk,
At this point a passageway had besn laft undernesth the tracks to permit
erossing from the eastern sids of the mine to the westorn section. Just
- befors the explosion a trip had besn standing on ome trsek over this pas-
sagewaye After the eiplosion four loaded cars were found to have een

lifted over to the parallel track.
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4% the interssotion of Ho. 5 Zast Lnin and Ko. 4 Borth Msin antries en
empty Gar had beon blowa on top of & smell fadl. A fow amell plsces of slate
wre found on the lnside of the ca¥e This car avidontly had btesn Blowm on top
o2 the roof material by s seocndaxy wave following the main gxplosion wawve,
Beglwiing sbout 700 feob fran the mhnft, ths falle of the Horth Hanin entyy wrs
. prastismlly oontinuoue, some of them jeing fron BO to 70 faet in longth md
approzinately sight or ton fsob high. 1m o breaktiuwongh botwesn Hos 4 snd B
Horth Xain newr Mo, 3 Batt Zact Horth, the explosion had plled up tlas, posts
snd relle,.

The face of Ko« 4 North kain had sbout twslve inchss of waber lying

in i%, togetheor with o pile of $iog, poats, oto.

Sample Hos 18183 of nina aly {tolon near tho faoe of the eniey ¢one
tained 4,874 of rothone,  Thewe was not o suffioclont cwrrant of siv ab
this polint %o registor on tha asonomstats

mite s good dsal of conl had been spliled on Fo, 4 Hain entey,
eapseisily fust in-lye Vo, 1 Vest Butt North.

A large yortion of this coal wes rather Tine. 4 sumple of voud [labe

Hos 7551%) dust tawsn in four G-inch otrips equally ape
of 40 st weighod sbout ton pounds, all of » swwle passin: throngh g
10-meah sorecns A sample of rib (Labe Ho. 76618) dust over & similay seotion
welghad sbout ons pounde

The anglysss shoels of these sarples are atiachnd. A

Hos 4 Horth Hafa 1s ths principal hesulage road iz this Section of She Hing,

At the ianterssation of Ho. 5 Horih Hals and Hoe. O Bubt 9ssb Borth wes

ad over o diskanos

s pump which had beon uovered DY & lsvge falls It wes ab $his punp chat
the body of the pumper Cross Do Blatha wes found,
snother big fall wes ot the ntevscction of Noe 1 Horth Helnm md ¥o, 1
Butt Zust Horthe ‘
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n To, 1 Butt Baet North, the largest falls appesred to be opposita
Rooms Hos. 4 and B, and at the interssction of the two lins sntries
off of the Basgt Hsins, Kearly all‘ of the rooms in this esatry had
#allen in, excapt No. 20 Room. 1t wee 1;3 thisg roor thaet the body of
Lutoran was found in & orouching position, his safety lamp beside him,
It wotlld appear that ho had boen testing for gos when he was overcome
eithor with the shock of ths explosion or by the afterdamp, There
was no fall nor eny evidemce of violencs 1m this roum.

On No. 5 East Main, about 100 feet outby the Flat Sntries going
north, & pils of debris had been left by the force of the explosion,
¥ith the excepytion of mimerous falls there wos buf little damage on this
antry, It wes noticed thet considerabls coal had been spilled from the
loaded trips ss they wore houled down the entry,’

A sample of road dust (Lab. Bo. TB51E) taken from four 6~imoh sec~
tioms within & space of 40 fest on No, & Hast Main just inby of No. 1
Pace Iuntry weighed nine pounds, 21l of the s@znlﬁla passing through a 10~
mash seresmn. An akalyesls sheot of this sumple is stiached. |

A pampls of rib dust (Lab. Yo. 7561%) ﬁake:n from corresgporiing
sections on ths »ibs woighed aboué 1: pounds; 67.9% of this passed through
a 200-mesh soreen.  An abalysis sheet of this sample also nttached to this
report,
On Ho, 3 East Main, Just oubtby of the intersection of the North

Bash Flatss, had been 2 door. The posts and sills wore found sbout 60 feed
inby Aﬁhe« original position, as Indicatsd by the hitchas in the ribs.

At the segond breskthrough from Ho, 1 ¥age on ong of the Hasi
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Hajne & 4=inch pipe line had been raiged from L% position in the conter
of the entey and blown ovoer e ingt the loft hand ribd,

4 nmine aily ssaple (Mo, 15191} taken about 75 Pest from the Hoe
of No. 6 Zudt Sast North off of the Forth Malns contained 1,148 CH,, as
indloated by annlysias Bhest abtached, |

Qpg of the sntries, whlch showed signs of extreme violenve,

s Hoe £ West Mnling this entry was yractlcslly one series of fulls fronm
Hoe 4 Rorth fnin to the foos, thove Hlls rasging from five to ban feot
high, At the intorssotions of %o £ Yest Haln ol tha fage enirissn,
the falls were espacially noticeabla,

About 100 ghet Inby from Kos 14 Fuce on Hoe 2 Tesd ¥aln the
roof was supported by a wooden trass which was sP11) standing, while sboud
100 fset forther down the endry the Yinbors Mad besn parsially blown cab
and wops lying ot the odge of & heavy fall, pointing tvwards the Dot of the
Eri o o |

Ca ageount of the wa#ar in Hos £ Bortbwast Plat off of Xos &
Wesh Huin, 16 was almoat lmpossible to oxplors this ondey, anl the parslloel
flate waro blosked with falls.

A% the inborssation of Ho, 4 Horthwest #Mat and No. 2 ¥West kain
tho track on the main entry had Lesn moved over to the right ¥ih mnd s
portion had beon tarnsd, in o rartlal curve, Into Ho. é'ﬁaat, even the
valls baing bend around. -

A the fage of Ho. & Vest Esiln s mine cay hsd baen Jommed agnined
the fage, the lron fyawe of the ond g te boing dent in towawnis the front of
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the car and oms of the vertisal iron straps to which the sides of tl® car
had been boltad, broken in two.

A samcle of mine air, (ILab. Fo. 13192) in stiached analysis sheet,
taken at the fuce of this entry, was analyrzed and contained 0.71% of
mothans in an 2ir currvent of B1lZ0 ocubic feot ror minube. This entry
was dry and dusty.

Oroesing through the lakt breakthrough to the face of No. 1 West
Main, the alr wos tested for gas with a flame safety iamp and found to con-
tain sonsiderable methane; ‘ﬂétuming on No, } West Maln the entry was
found to be very dry and dusty., At the intersection of this entry with Ho.4
Flat going south, the floor was swept clean of dust as if someons had used
a broom, The four flat sniriss ggaing south from the West Heiuns cone
tained hesvy folls averaging sbout eight foet high, especially Wo. 2 Flat,.
The same condition existed in No. 3 Butt West off of No. 2 Flat South.
It was in this entry thet the body of Mike Xostl was found, in the latter
part of Septembar, undsr a fall of roof. Usar the face of No. 4 Butt West
South was a pump and close fo the pump was & breakthrough to No. 3 Butt
West Pouth. Just outby this bresxthrough on No. 3 Butt wag found a
ghoe, then a battery box; a short distance farther down the entry
a coaY and a little farther on, a 'cap ami then, under a 10~-foot fall,
Kosti's body, badly broksm, It would seem that the exylosion wave
traveled up Ho. 4 Bubt West South, caught Kosti =t or neer the pump and
then blew him throngh the breskthrough and down Fo. 3 Butt to the

rlace wiere his body was found, tearing off from his person, the shoe,




bettery box, coat snd hat on the way.

4 sample of road dust, {Iab. No. 75B13) wns taken on No. 1
West Main noar No. 14 Faoe. The dusb was brushed up to a dspth of
spproximately oune inch over four 6-~inch striyg aqually spacsd over a
distance of 40 feet. That par¥ of the ssmple pazsing through a ten
mesh soreen weiphed B pounds and the sample of ridb dust, (Lab, Fo.75516)
taken from corresponding sections on the ribs weighed ghout thres-querisrs
of a pound. Analysis shoats of both of these samples are attached.
In places along this eniry the dust was from four o five inches deeps

On Kumber 3 Butt West South off of No. 14 Face Bntry
at number 6 Room neck which was the second room turned on the entyy,
a motor and bwo oars were found, bodly wrooksds Ths motor hed been blown
disgonally across the sutry, the front eud Jammed saBainst the corner of
the right oenbtry vib and the inby side ‘of ths rco#z neck; the two mine cars
wore arched in bebtween ths sides of the room neck. The body of uffer
wag founpd 80 badly wadged betwoon the end of the motor and the rib
that it was Qecessary to use Jucks to release it,

A pump, which had Dbeen loeated in 2 breakthrough between
¥o. 3 Butt Test Souvh amd Fo. 4 Butt West Soubh opposits the polut at which
the motor was found, was blown across No. 5 Bubt almest to the right
hand ribb.

Seyond this point the entry was practically impassable
owing to heavy falls of roof, |

A sample of mine alr taken at this plsce on sugest B, 1920,
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after the ventilmtion had beon temporarily restored, contained 0,77%
mothens, as chown in analysis sheet No. 13194 hersto attached, The
air current at this point, at the time that the sample was taken wa.s
found toc be 7800 éu. ft. pér minute. The eniry betwoen Ho, 14 Face
and No., 5 Room was very dry and dusty.

A spample of road and rib dust taken over from 6 inch
strips in a distance of BO feet on Number Z South Main, sbout 160
feet south of No, 6 Butt West South, woighed approximately 6 1bs.
The sample of rib dust taken in corraspbnding sections welglwd abont
4 of a pound. Shests Nos, 75514 and 76617, atiached to this report
give the analysis of these samples,.

A Mining Machine at the foot of No, 7 Butt West off No, 2
South Moin was apparently uninjured, as it was still standing on tlm
track. A light fall of slate had partially ocovered it. |

Hear the face of Number 7 Butt West there was an accﬁmula-
tion of timber which had undoubbtedly been blown there by the force of
the e:x;;lc)éicn at the face of the eantry considerable water had
colledted.

Analysis sheet No. 13282 of a sample of ming e.ir taken
at the face of this entry gives a porcentage of 0,314 of methame in a
current of 8470 cu., £t. of air per minute.

| On No. 1 Butt West of £ of No. 14 Face a trolley wire was

found under g fall of roof cosl.

There were & number of nicke, some p‘f them rather large,
which had been burbed into the wire., “hen first found the wire was

of a greenish color st the point where the nicks had been bured.
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This 18 one of tw pairs of antries in the nlne, and ths only
pelr in this section in shich there had besn any considersble amomd of
pillar work dong. Thers i quite en arss  of "gob” abd aboudb 180° of
stumps snd chaln piliay have boen renoved.

o ensll coked particles were found at the fnoe of No. ¥ apd 10
Rost off the Boubh Meins snd also neoy the foos of 43w Joubh Hains.

On Fos 13 Pace onbdry ab o brouktlwouszh muar the Fest Malns the

bottom was swept clean of dust,

1% wop losrmd from the Sostivony siven at the 3tate ine Ine
spoator's Invostigmbion by the mon who was in charpe of the rower houss
on the night of the saplosion, that sbout 2430 4% Jaly 19, 1950 intoman
oniled the power house by telophons and asked that the powsr ba tupnsd
into the mine. The rower-house man at first deslined %o do 0, dub later,
after bLalng azoured by Inbemm that sverything was a1l »ight, v threow
in the swifches. Aboub z quartsr of an hour laber Lubomen spain oslled
the power houge sud seied 12 everyihing wss all right. A% 510 AR
mﬁmﬁa sulled o third tive saylng that » 4 the sirouit bresker goos
aat', don't gut dlscouraged b I am going fhrough the mine snd close the
&4 fearent switches.

After the explosion s walch was %&éﬁén from Lateman'e body snd
was douwsd W heve gtorped ab btwenty minutes post thred.

The prassure ohayt on the fan showed & violend interrurtion of
the wvenbilablon &t shout the sams timw.

From the sbove evidsnoe it iz pstablished without doubd What the

azplosiom oneurrsd at 5320 28 July 19, 1920,
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SWITCHES 5

The main switohes ocontrolling the current to the grsater

pard of the mine were placed in & brick enclosure situated in a
passageway leading from the main boltw 4o ths small botiom at the
materisl saft. One switch was not cormested to a foedsr; two wore
on the same section, Ths line leading up the mein botbon wes not
conngcted to the main switeh, the currsnt being comntrolled by the
secondary switches near the Horth, East and West mains,

the followi‘ng were the only switohes which, sfter the
explosion, were found to be closed. AL the intersection of Rumber 4
North ¥ain snd Fumber B Zast Ualng at the intersection of mamber 1 Face
and Nunber 8 East Main; at the entrance to Number 11 PFace Entry; at the
intersection of Number 13 Face and the Main Hanlege Road West; out Ho. 2
C Wost Main just inby No, 4 Kace and in the chute leading iato No.d Butt
Vest South.

These locations are indicated on the plan attached to
this report, It wil} be noted that the loéaticm of these switches
corresponds very closely with the probable route which Xuffer would
take in order to po from the main shaft bottom to the peint st v&aich e
was found on the motor,

URAS OF FIRA

At three o'clock, in the woraing of July 19, the two
firebosses, Higby and Heese, entersd the mine %o begin the examination
of their respective ssetions. )

1t is probeble that Lubteman in making his rounds would
first go t0 the line entries off the Bast Mains and then examine the rooms

off No, 1 and 2 Butt Zast North. In fact his body wos found in No, 20
oy}, W




room on No. 1 East Horth as hss been stated. Then he would have gone
to the face of the FNerth Malns, then the working pleces in the Hobth West
Uections snd (inally the West llains end the Fist Tntries of £ the West Mains,

Highy's section was principully in bths %ast md Southeast part
of ihe mine and the four flats Boing Kowth from the East Mains., He would
probably first ezeming tho fages of Hos 7 and Ne. 8 Butt ¥a2st Zouth, going
fron there %o Wo. B and No, B Butt Jast South, wwre his body was actually
found, From this point o would, in =11l prodbability have szanired Nes.
S and 4 Butt Zast South, Nos. 1 and 2 Butt Bast Jouth, the faocss of Rast
Haline and the Fflat Zatries going North from the Sast Mains.

The Bouth and Scuthwest Sesetions of the mine were inspected

by Deese, goimg fivst Yo Hos. 9 and 10 Butt West Youth, then Hos, ¥ and 8,
6 and 6, 3 and 4 Butts South Vest, ths faces of the Tlat Bmtrios going
South frem tle Wesi Mulins eud then Hos.e 1 and & Bullts ¥est South. As

before mentioned his body was found near the face of Ho. 9 Butt Sonth Woat.

Msasuaraients and samples of the alr on the two main returns of
the temporary ventilatliom system ware taken., The rebura from the North
Section of the mine coniained zu average of G.UTH methane in & current
of w2660 cu, £t, of air poer minmule zp shown by the attached anslyscs
reports numbeors 13261 and 13282, This is at ths rate of 121960 on. fh.
of gas per day from this sectiom of the nins.

The rebury frow the zouth secltion of the minsg sveraged

0.57% of methane .1n a volume of EBB30 cu, £h. of air per mimite, 88

ghovn by analyses sheots Hos, 1865 andi 1284, or 221,760 cu. £, of
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Ngthany every 24 howrs, Ths entire ninsg totalling 548,720 ou,. £6. of
gas wy day, b the time (Auge 13, 3020} that thuss samplos were taken,

1. The mine i loosted in thoe sastern par$ of Allégleny County,
Papnnylvenia, about 18 miles east of Fittsburgh, and was mining t&w Twin
Fraoport ssamg  hoving sn outpub of about 2000 Sons per day, nesrly all &hﬁ
oosd bs ing obtained from enbtry dovalopnont.

Ze The mioy 48 opensd by two chafbs about 500 fvet deop, 0@ &
two-opmpariment holsting shaft, the other also & two-comparimodt shafb, used
for hoisting mad lowering mon md matarials, and for vantilating purposso.
The holsting compardtimsnt in thls lattey shaft being divided fren thoe sl
way by o oonorebs owdtslin valle

e The powor is antirely olectricnl, the current be g obisined
£rom the hizh tensiom lime of the Daguwsne Lishd Company, Tho yolisge s
sbovped dowm sad the ocuwrrent sonverted from 4, Q. %0 Ds 0. se npedad,

fe Ysnbilation 38 furnlshed by a Jd.foot miti-bladed double
m},ét Jof froy fon, belt connsoted to sn slectric mstor and delivering notse
wnlly 150,000 ous £t of alr por mimate, Cwo aad Pour @Ery systons
contduct the aly through thoe mine.

5; Houlage 1s entively elsotrical, both "owad® type sud
opdinary motors being ased, all opereted fyrom & ZB0-vold U. ¢, oirouit,
Sars are of woden construotion woighing 3800 pounds, having s capasity
of thres btong,

Be The mine ig 3 gassous one, no oven lights being pove
mitted. Slectric Sdison cep lavyps ave used by the men, Ilawm safety
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lamys by foremen and firebosses. There was probatly 300,000 to 380,000
cu. ft. of explosive gus being libersted every twenty-four hours.

7 Permissible explosives are used to shoot down the coal and
experienced shot-firers are employed to firs the shots.

v 8. Duiing the wesk of July 11, 1920, the coal company was
adviged by the power company that on the following Satwrday and Sundsy
the slegtric power would be shut of fi Arrangsmnts wers sccordingly
made t0 close dowm the mine during that time.

9. The fan was stopped at eleven &'clock Saturday morning
July 17, 1920, and did not operate imtil about sixz-thirty on ths svening |
of Sunday, July 18, 1920, when it ran baeckward for adbout three hours,
owing to the reversal of the olsctriec curremt. AL £:130 F.M. Sundsy
the fan was stopped, ths power house notified a.nfi at two o'clock Honday
morning, July 19, it was again started and from thet time om, 1an prnperlyg v

10, As goon as the fan was operating correctly, or about 2330
A ¥, ths night fovemnn, John Lubteman, thres pumpers, John Marko, Mike
Kosti, Crag De Blatta, two timbermen, Nick Matusikenok, Lewey Kuffer ané
one suphly man, Mike Kokerd, went into the mine, Half an hour later,
two firshosses, Ed. Higby tnd Ohas, Reese entersed in ordor to maiks an
examination of the mina.

i1, It is reported that 2;30 AM, Luteman directed the men in
the pover HBouse to turn on te power, which he did after a protest., A
2346 AJM, and again at 3:10 A. ¥, Luteman was in communication with the
power honse,

12,  Boon aft‘er_tizha above ment foned incidents there was o

violent explosio., Phe fan chart showed em interruptiom in the venti-

labion about 3;30 A,M., Luteman's watch had stopped at 3120 A.H.
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13 7Ths oagp in the wstorisl shoft anl the esst duge in the
hoisting shaft wers blown up iante the lesdfvamasy the west onge in thw
holoting shadt resting on calaly cotehes about sighteon fBet Wolow
the top of the shnfb,

14, The ocurtnoin wall botween the hoisting and alr compartments,
in the mterial shaft was bodly demagsd, thus dlsprranging the voudilation
sgstam.  The fan was not dsemesd and contlimed in operation.

18, Ths interior of the mime was ontirely wrecked, yrootisally
avary snbry and room belng bloawmd with falls, the Wmwaviest separontly
ooourring in the southwest saoéioﬁ.- Wharever two antriss intersegted,
an snbry snd breskilyrough or an enbry snd rocumick, the falls of roof
worg eapanlally lorss. )

18« The two moat lsportawt pleoss of evidense partaining
to the osuse ol the explogion are the finding of & haulage m@%&r end
driver on Ho. & Bkt Yost South and the discorery of » rardion of
burnod trodley wire under & fall of 2002 on Hos 1 Wosh Bubb of He. 14
%asviaﬁtrgg and aleo the Mot thad sfter ventilabion hud boen portislly
rostorad, the sir at tho poind where the motor was found contained
04775 mathand. ,

17, The closed switohes would seom to indieste the route
wrabably Selvn by Huffer in going from the shaft bt tom to Hos § Badb
Fogt South, end thay were the only <losed switehes found after the
ARp LO81 M

18, The hulage voads wors wery dry and dasty, fine coal
det, three ar four Inches desp, boing fvupd in many places, There

was sleo sn acoumalation of fine ool dust on the ribes  CGhandoal
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The mine was pubting out about 23k cu. ft. of gos per minute at the
time that thls investigation was made.

JOHCLUB TOHS

4s has besn stated, the roof falls 50 blooked the satries throughout
the oatirs mine that it was Praoticaily impossible %o dofinitely trace
the dirvection of the forcses of the gxplosion.

?re.n the anglyses of the samples of nine air talken from difforent
parts of the mine, it is established without doubt that the mise had
been giving off a largs gusniity of methens. Thesa samples were
taken aftor vembilation had been partislly restored, there boing, ab
the time, about BQ, 000 cu. £¥. of air pér minute on the msin raturns.

1% wus also rateé as a gaseowus unine by the Penmsylvenia Department
of Minase

O sccount of the adegquate systew of venbtilabion adopbed
ana the smount of air (130,000 cue. £t. per minabe) delivered into Yie
workings, oefore the explosion no laxge smount of saplosive gac lad
ever been permibtieds. Indeed, the writer is stromgly of ke oplnion
that the officisls In and around tiw wine cid notb realizs, becauss of
the ample veni ilétion, that Lhs nine was gemersting the swount of
methsne that it was scbtuslly gliviag off,

and m ls telievdd that it 'ﬁ‘ab for this very reason that
Inteman allowed the three pumpers aud the other timber &nd gsupply men
to go down into the mine befurs it was thoroughly examined, allhough

this was in direst viclation of the spirit of Jestiom 4 of irticle 4
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of the Fonnsylvanig Hining Low which provides, “In case of aceident to

s vantilating fan or its mochimery, whereby the ventilation of the mine
would be seriously imterrupted, the mine foreman shall order the men to
withiraw immediately from the mine, and he shell not allow them to return
to their work until ths ventilation hag been restored, 2nd the mins has
been thoroughly gxaminsd by him or by an asaista.nt mine foremsn or firg-
bosag, and reporied safs.”

After the fan had stoppsd rusning on Saturday forenoon, and until
it was in operation agnin on Sunday night, ex-losive gas rmuet have cole
lacted in dancerous guantities.

The fact that the fan ran backward for g few hours, would not, as
gernrally suppesed, reverse the directlon of %hs air currents in the
mina, but simply doereass greatly the volume of air from that normally
produced by the fan,

In the gbheence of direct evidence as to the direcktion of the
explonion femés, which svidence might lsa {0 the origin of the ex-
vlosion, 1t is nseagsary to draw conalusions from what might be termad
indirect svidonne,.

It mes bozn ostablished that this nmine wae gaseous and dust to i:‘fé
dopth of soveral mahes was f‘euné on the hanlé,gewag. From an inspec-
tion of the dust annlyses sheets it will be seen that the averagse
moisture content of the four samples of road dust is spproximately
6% and ths ash content about 21%, mekiag the total average content of
incowbustible mattor in the duet 27%  In relation to the fineness
of the aust sbout 20% will pass through a 200 mosh sersens

Prom date obtained by the Burean of Mings in connection with
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the explosibility of Pistsburgh Coal dust at its B perimental Hine,
it has been dstermined that Fitisburgh coal dust having similar
oharacteristios as the dust from Renton Mine requires about 10% addi-
tional moisture 0 render 1t non~explosive,.

Further inspection of the analysis sheets of the road dust wiil
ghoy that the aversge ratio of veiatile matter to total conbustidle
matter is approximately 36.6%, the average total incombustible matter
being 7% from data obtained from the Rsper imental Hine Tesis made by
We Lo Bgy and G 3e Glge, Pittsburgh Coal dust, having the same
anslysis, would rouire about V846 additional incenbustible matter to
make it inert, or aboui 45% in addition to téxat whaich it already cone
taing. 1t can bo gesumed, thersfore, that this dust is explosive
when raiged in a cloud, miz d with the pra;:ér proporéion efl air
and brought i contact with an open flames This gsswaption is further
gbrengihensd by the greai vielemce indicated in thisg sxplosien,
which wes undoubtedly a combined gas and dust explosion.

4g there wes no person shodting down cosl or otherwise engaged
in any work which would raise and ignite g dust cloud, the obviocus
conclusion is, that a body of explosive gas must first have been
ignited, which raised aund ignited the fina dust and thus propagated
the omplegion throughout the mine,

Zhis conclusion having bsen formsd the question remaining to be
solved i that of the izi_itial ignition of the Bas.

In the wind of the writer, there wure found it ﬁ% bita of
evidencs which have any bearing on thig subject. Firati-the burned tvolley
. wire which was found undor 5 f2ll of roof on Ne. 1 Babt entry off of
Ho. 14 faces Scoondi-the houlage motor, togather with the body of iiszerg
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which was found on No. & Buti West Louth.
In considering the first of these possible causes, the ‘mrmé_ trolley
Qira, the svidemce shows that none of the bodles was found near a closed
switch, that of Huffer, the nearest, two hundred and £ifty or three
handred fuet away.
In order to initiate an explosion at the point at which ths burned
tro ley wire was found, the fall which gi'ﬁamiaﬁ the wire womnld have
had $0 have ogourred after the switch controlling the current in this
part of the mine had been thrown im, this switeh bsing one of those in
that ssction of the mine in which Euffer’s body was foumds Othervise,
whoever wonld have throws the swi’ech, yesumably Muffer, would have
beon found in very close proximity to it. As stated above, Kufier's
body was found ¢uite some cistance from tha nearest switoh, If the
wire hed been grounded pre‘viéus to this time, the explosion would have
ocourred &t the instant the pwitoh was thrown in and whoever *cl;rew
the switch in would have beon found in the immediate vicinity, which
is contra?;y’te facte
The above reasoning seoms zis_t}‘l&afmitalsf eliminats the falien
troiley wire as the means by which the body of gas might have beon ignited,
in regard to tI»® haulage mobor found on Hos 3 Yest é“ra'e.th eniyy
as baing the primary cause of the explosion, e following facts should
be asonsidered., Although thore is no direot evidence that this haulsge
motor had not been left im t¢he emiry in which it was found, whon the
mine c¢lossd down on the jaturday preceding the sxplosion, ypet it would
bo contrary to gensral custom to lsave s haulage motor standing on a
Butt entry so far from the shafb during the time the mine was idlis,
Horeover, the avidonce ghowe that at 3:10 AM, luteman, yrobably from

the shaft bottom, callad the power bouso Zor the thi¥d tive statleg
20




that he was going to closo the switchesy 1t also shows that ths
ezplogion ocourred at 3320 AJde, and thet Luteman's body wes found
gpyroximately one-half mile distant from the shaft-botioms Uhlle

it is possible, it does not seem rrodbable, that he could have walked
this half mile in ten minubes, ospeslally in view of the ot that

he was making an oxamination of the mins, and that he had probadbly
ijspected several rooms shead of the one in which his body was found.
Tre matural oconolusion, thorefore, is that he and Hmffepy, not belisving
thore would be any gas on tho main bottom, (which was the main intaiws)
rods the motor 30 the intersestion of the Forth ond Haet and Jest
¥ains whers they ssparated, Iateman walking to the Bast Jeoctlonm of
the mine and Muffer taking the motor to the Vest Seotlon. This
theory seams to be strongthemod by the ovidence which shows that

the switches whioh wore fownd olosed were on the raate,?yahably

taken by Ruffer on the motor.

why Ruffer would teke a %rolley locomotive Into a part of
the mine wiich had not boen oxamined for explosive gas can only be
socomnted for by the fant that as he was on the intaks he probsbly
ﬁxgugzﬁ the frash alr would have cleared out any gas which might
have been standing thare.

1% is vory probable that there was, however, & body of explosive
g8 in the entry which had acoumlated during the tise that the
vontilation was stopped and waich had not yot been removed by the alr
carrents As the motor was travelllng up the enlry, the irollesy
sparked and ignited this body of gas. . Enffer's body was found
wodged botwsen the motor and the right hand rid and as the cone
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troneé on the mobor was clused 1t would appear Ihxk as if s comparatively
aoall amount of gas was at first ignited, and that he Imd attempted

50 gsomps,. Before he could get away, howevor, the flamss had

extonded wy the sntry and ignited a largor body of gase This ralsed

a dust cloud oeusing an explosion, which lifted the motor from the

track, planing Zuffor betwean it and the rib. Hearly opposite

this point iz a breakthrough to Huamber 4 Jeet South eniry in which

& pmap had bsen located. After the explosion, this pump was found
almog¥d against the right hand rib of No. 3 West South entry and from

this ovidonce and tho fact that the molor and two cars were bdlown agalnst
the sams rib it would appsar that the explosion wave travelled down No, 4
Hgst South and through the Sreakthroughs, blowing out the stoppings as

it wenty vhen the wave reached this particular vreekthrough, blew

the pump, motor and cars against the rib of Ho. 3 Ysst South entry,

That there was gas 1n this entry st this time 'ia pretty well
substantiated by the fact that a mine aly sample, tsksn at this point
efter the sxplosion and vhen ventilation had beosn padtially rastéz*aé,
whon analyzed was found to contain 0.77% methans,

The complusion of the writer, therefors, is that this ezplosion
originated in the igmition of & body of explosive gas by & spark
from the trolley of the slectric moior which was being driven by |
Euffer, and that it wae inorsssed in violenee and intensity by the
presonce of & large amount of explosive dust.

It is also believed that Luteman was at fault in allowing any
pesraon, except ths fircbosses, in the mine before it had bsen thor-

oughly ezamined for gas; thei in doing this he viclated the Pennes
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Bituminous ¥ining Law which expressly prohibits the entrance into a
gagsy mine bsr any person, except the mine foreman and firebosses,
whenever the ventilation has been interrupted, until the same has
besn thoroughly examined.

However, in the opinion of the writer, the officials of the
Union Collieries Company endeavored to employ the best and mosé
reosponsible men atiainable and tried to safeguard the lives of their
employees.

R0 gggf IENLATIONS s

1t is suggested to the management that in the purchase of new
coal cutting equipmenk, the sdopticn of those machines which have
passed the Bureau of Mines' tests and are commonly kmown as “permissible”,
be sericusly considered.

As the mine grows larger and more rooms are driven, the writer
believes that storage battery locomotives should be used:for gathering
purposes. The Buresu has already approved “"as permigsible® for use ia
gaseous mines one such type, and other types are under consideration by

the Bursad. |

All haulageways should bs kept free from coal which is liable to
ba groumd to & fine dust, and if possidble either a systematic method of
sprinkling should be worked out or the entries and ribs ghould be dustsd
with some incombustidle material, such as rock dusd, in order that the
percentage of inert material mixed with the coal dust may be suffigient
to renmder the entire mixture non-ezplosive.

For the purpose of spriniding the mine in order %o moisten the

dust and thmis reduce the hagard of a dust eoplosion, it might not be
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impracticable to pump & supply of walsr infto o tomk on the surfacey

and from this tanit to imstall a system of weter lines two or Ywo and
one~half inches in diamster, having conmections svery thr2e or four
hundred faet for a ¥ or 1" sprinkling hoss. One 1line on 2ach vair

of butt entries and a line along eacn nein Aaulage roszd would probebly .
prove suffielsut. Uaz or two resls of gordsn hose, sach sontaining
two or thres hundred fest should be kepp In the wins,

In sose minas, lnstead of water linss, & springling car
drawn by s wotor is used. To bo effective, cprinkling should be
systomationlly doms sz ths ventilating surrent, especially in vwiauter,
tends to dry the wmolsturs in the dust very rapldly,

In visiting & pumber of miness the writer has found that thars
is qulte 2 good deal of misunderstanding relitive to ths amount of
moisture required to render coal dust ncn-explcs‘ive. in somg oages the
mine officisls believed the dust safe bocouse the surface was slightly
damp, albhough undsrneath the dzéxpem& sarfooce the dust was guite dry.

In experinents conducted ot the Empsrimental Hine of tis Bureams
of Hines, it waz demonstratad that &dust, passing throush & £0-mesh scorsan,
and 205 of %hiciz passed through a 200-mosh soreen, and containing 27%
of incombustible matter, will require sboub 23% moisture to render it
non~sxplogive.

An average of ths road dust samples talten from hBenton No. 3
conta ined approximately 275 inconbuetible matter smd about 6% moisture;
150‘;’5; of the sample passing through a :0-mesh soreen avd 0% through a 200~

mesh sorsen, Referring to the figures for moisture in the foregoing
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Paragraph sbout 17 moisture would have Lo be added to make this dust imert,

In respeat to rock dusting, the average smount of btotal incombustible
matter contained in the fowr samples of road dust from Renton #3 was 72,91%
and the average amount of volatile matter was 26,74, or & ratio of 36.6%,
The Bureau has found from actusl tesis that with dust similar %o the
samples obtainsd from Renbtom #3 1t would require about 73% of incombustible
mattor to render the dust non-explosive or an addition of 43% to that already
contained in the dusbt. These figures ars based on the faet that there is
no axplosive gas presont in the air, WHers a quantily of methane is present
the raquirved amount of additional lneasbustible material would have %0 e
congidexradbly hizher.

Ths use of roek dust barriers to 1imit the asrea traweled by an
explosion is resommended to the serious consideration of the Union Col-
liories Co. Such barrlers have been developed by the Bureau of Mines
and have been found effective in extinguishing both light and severs ex-
plosions, Installation of bvarrisrs of this type have beon insialled in
soms of the mines im ths Illimols fislds and it is clsimed that on several
eocasions serious axplosions have been provented,

Had such barriers basn properly installed at Keonton Mine #3 ot the time
of tim explosion, it is reasonable to belisve that the extent of the dam-
aged area would have been considerably lesssned; possibly econfinsd to the
west soction of the mine, |

If it bas not alrsady been done, provisionm should be msde for some
auxiliary power to operate the fan in case ths elsctrical current should
bo ghut off at the'M<;uesm Light Company's power house. If the
contemplated conuscetion with the high tension lins of the Wést Ponn Power
Company is made, this contingsnoy will have been providsd for. Howsver,

there 35 a possibility that in an olsotrical storm both powsr lines
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might {emporsrily be put out of smissioxi. In that case the ventilation
ofths mine would be stoppsd and there would be no means of egress from the
mine. %his situation was well 1llustrated during the rescms work at ths
tima of ths explogsion when all of the rescus orews wars withdmwnm from the
ming for fesr ths power might ba eut off by am impending electricsl storm.
The writer has been advised of o largs mine in Indisns at which slectricity
wag used for driving the fan, but the company had installed a small upright
boiler znd sn engine which could very easily be connsoted to the fan in case
Gf an emsrgencys 1t is baelieved that & similar arrangemont, if possidble,
should bde installed at Renton Yo, 5« it is true that the question of a
water supply for a boller at Renton is somewhat of a problem. But there is
reason to believe that enough water for s small boiler can be obtainsd
without great oxpense.

I£ it is nob practicable o install & steam plant, it would be
possible to provide an internal combustion engine whieh could bs con~
nooted to the fan 5o that in oase of fallure of the olectric power, the
fon would not have to be skt dowm.

Whether or not ap auxiliary stean pdant 1s provided for the fam,
the writer is sirongly of the opinion that where holsting and man shafts
ars wholly dependient on elsgtrical power in order te bring the men out
of the nmine, an independent means of egress from the mines should be
providsd, %Phat, it is bvelievad, cvuld be accomplished at Renton No. 3
by installing s sories of lsdders in ths sastern end of the holsting
shaft as indicatod on tis attachsd Sketoh "A",

The evidence shows that considersble diffioculty wis experienced
| in restoring ventilation .adwing to ths fact that the partition wall

dividing the alr shaft into am intake and retura had been badly wrooksd.
‘ 5B




This brings up an intevesting point as to the advieability of constwmicting
& shaft to be used for other yurposes than ventilation. Whike it

would probably have made no differsnce in this particular explosion,

as the men would have lost their lives, no matter whether ventilatiom

had been quickly restored or noi, yot it is not difficuld o imagine

an explosion where the maintensnse or rapid restoratlon of ventilation
would be invaluable in saving life.

Pho Burean has knowledse of perhaps a dozenuexplosions in mines
having shafts of this type of vonstruction and in each of which the
dividing portion was ’elm out.

1t would seem better yractice to have the man and materisl shaft
entiroly 1nde§anﬁ§nt of the ventilating, The writser recognizes ths
fact that this %aald add considerably to the first cost of the develop-
ment, bub it might be more economical in the end,

Some montha agd an scoldsnt toourred at a chaft in ?eﬁnéylmia
which caused ¥he death of six meme A mine oar £illed with supplies fell
several hundred feet down & shaft around the bobttom of vwhich the men were
working. The csuse of the sccident, it iz undevetood, was the fasbeming
back of the safety blocks which had bvoen provided to aheak: the car in
just such an emergency. The blocks being held back, o car was

allowsd to rum uncheakedlever tho adge and down the shaft,
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The vidlience of the explosion at both shafts of Renton No. 3 Mine
may hive disarranged any similar safety device, ani 1t would be a wiss
precaution if the mine officials would thoroughly inspect all safety gates,
blocks, overwinds and safety catches on the cages, in order to avoid any
future accident, |

The writer recently inspected a large mine in the Pittsburgh Bistrieé
in whioh the mﬁes and numbers of each and every enbryweis painted on the rid
or other convenient place in large white letters. These names and mmbers
exactly correspond with those on the mins map. The obJect being, in case
of an emergency, to better enable a rescus crew to find their way around the
mine; for in nearly every disaster, thess crews are not absolutely familiar
with the mine. To an outsider, Renton Ko, 3 Mine is a difficult ome in
vhich to find his way arownd unless accompanled by some one acquainted with
it, And 1t is elieved thet if the sbove mentioned suggestion was carried
out it would be of great assistantes in any future emergenay.

As has bsen noted, the distributing magnzine is of wooden construe-
tion and is no doubt, merely a pemporary structure. When replaced by a per-
manent distributing magazine, it is suggested that the building be comstruc-
ted of a very lean cement mortar of about onms part gement to six ‘parts of
sand. In the event of an expleosion in or neaz; a magazine constructed of
coment mortar, thers is no dangsr of large blocks of stone, brick or
concrete being blown over the surrouniing country, Complete detalls of
a magazine Pecommended by the explosive section of the Burean of Mines

is given in Technical Paper No. 18 of this Bureau,




1% iz understood that the compmny bas slready esployed an
‘sEperiensed man whose sols duty is to yatrel the workind sections of
the ming f¢r the purpese of debecting sny dungerous bedy of explosive
Bt

On acoount of the ﬁuésercaa il and gaz wells which are boing
drilled in this Serritory it is extremely important that a careful
watoh be maintained agalnst live wlle and espacially that any wells
which may have been drilled in the yest snd abandored b accursately
leoated and ylet'éaa on the ming M&RDe Bvery vrecaution should ve
takon to see thal any gas which may lsek from thess walle doss not
find 1ts way through tle strata into the mine, Pha Burgsu of iinoes
has pabtlished in Bulletin No. 65 mothods of profection from the dangers

incidantal to gus and 0ll walls,
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QULBLGE
The writer dasires to acknowlsdge the assistence and courtesy of
Hr, Calverly and Br, Guld in plasing at his disposal every facllity in
ordsr to mske this investigation, He also wishes that these officlals
would conwvey to ir. Parier, the mine foreman, Hr. Johnson, &hs asslastant
mine forowan and to Messys. Haas and Heddook, firebosses, his sypreciation

of thelr eld in sacompanylag him at variows timee through the mins,

Regpectfully sutmitted,
! Le Do Tmcy.
wt Coal Mining t“ngineer.

Js % Paul

Ohiaf of Coal Mining

Inve st igat fons,.
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