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Introductions
' in explosion occurred in the Farmville mine, Carolina Coal
Company, Coal Glen, Chatham County, North Carolina, sbout 9330 a.m.,
Wednesday, May 27, 1925, resulting in the death of 53 men, at least
8 of whom died from suffocation and 50 from a combination of after
damp, burns and ﬁolenee. None were rescued, although one of two men,
who had éntered the mine after the first explosion, was caught in a
second explosion, and although hur{;, managed to crawl out of the slope.
Bureau of Mines representatives arrived Thursday and as_sisted. in re-
covering the bodies, Recovery work was dompleted. by 2300 aems May 30,
the Bureau men having recovered about 40 bodies. ‘
ergl info 7 ,, _

The Farmville mine is situated at Coal Glen, Chatham County,
North Garoiing; about 8 miles northwest of Senford, North Carolina, =
the Post Office being Sanford, N. Cey ReFoDe 44 4 spur, commects the
mine with the Norfolk Bouthern Railroads ' The nearest railroad station
is at Cumnook, 1-1/2 miles west of Coal Glens
Ownership and operators. o ]

The Farmville miﬁe has been in existence probably since 1775

or earlier; es ‘pro'spec,t openings, and &8s a mine from the time of the



Civil Ware In 1921 the Ca.rolina Coal Company was fomed and the mine at
Farmville (no'wi Coal Glen) was obtained and by the sumer of 1922 amall
Quantities~0f coal were ﬁaule@ by trucks to Cwmock, North Carolins.
Later, a spur three miles long was constructed to commect the mine with
" the Norfolk Southern Railroad. _ |
| The officers of the Carolina Coal Company are as’ followss
" 3. B. MoQueen, President, Lekeview, No Co
B, H. Butler, Vice President, Southern Pines, NeCe
Ho Ne Butler, Aoting Supte, Coal Glen, N, Ce
[ F. ﬁo__a_e. Mine Poreman, Coal Glen, No Ce
G‘eoz;gaq_ Anderson, (deée_a.sed) Fireboss.

The only other mine of any :meért_iance operating in this dis-
trict, and in North Carolina, is the Cumnock mine of the Erskine Remsey
Coal Company, which is about 1-1/2 miles west of Coal Glen.

 GENERAL INFORMATION. | o |

_ The mine entrances conﬁisi: of '-a rock 'ﬂ.ope. 500 feet long, driven
4n & .33 daéree pltch to intersect the coal bed, an air shaft 25 feet deep
and an aircoursé. which 15 bratticed off, but might be used as an escape-
way .ﬁ: case of an emergencye
Coal bed. _ _

~ The Farmville mine is working in the Cumnoock coal bed, Triassic
Age of the Carboniferous system. The coal is found in two benches; the
top bench being from 36 to 44 inches thick, containing sulfur in form of
pebbles, but with no distinot bands; the lower bench is from 22 to 33

inches thick, having two distinot bands of bony eosl, from 1 to 3 inches



thick; a black band (carbonats of iron) parting, 18 inches thick, sepQ
aretes the two benches. ‘

Only the coal of the upper bench is mined. It iz Jjet black,
very friable and has a highly developed cleavage at riéht angles to the -
strike of the beds This characteristic tends to form considerable slack
in mining.

The bed dips about 15 or 16 degrees southwest, near the out-
ocrop, but ﬁear the fece of the slope is about 10 or 12 degrees. The bed
is in & faulted region, a large fault cutting the coal between 2 and 3
right, crossing the main slope at that pointe The coal and overlying
strats are badly broken on both sides of this fault, inoreasing mining
hazards.

The immediate roof is a draw slate about 6 inches thick, but
the mzin réof is a strong sandstone forming very good supporte The
fioor is fireclay, except in rooms where the black band is left down.

A section measured in first left aircourse is representative
of tho bed and is as followss

Roof - ssmd shsle
Draw slate
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Total 7
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The composition of the bed, as deSermined from anmalyses of

samples collected in 1922 by Je Je Porbes, is given in Table 1 following:



TABLE l.~ Anslyses of fg_} e _samples, Farmville Mine, &mi; 1922,

Lab. No. Material Location.
85590 Coal, top bench Rib, 1 left aircourse.
85591 Coal, top bench Hoe 1 oross 100 ft. inby slope
‘ ' aircourse. '
85605 Cosl, top bemch ¥ain slope, 100 f£t. outby face
750 ft. from mine portal.
85692 Composite Labe Nos, 85590, 85591 and 85605,
85593 Coal, Dbottom bench 1 left off main slope.
85596 Black band ' 1 left off main slope.
85594 Coal, bottom bench 1 left off main salope,

85595 Composite - Labe Nos, 85593 and 85594,

ANALYSRS - FARMVILLE MINE, APRIL 1922.

Iab.No, Molstare TVol, Fixed  Ash  Sulphur  B.teus v

_Mat. carbon V¥ Co
85590 23 324 B7.2 8.1 22 13630 «362
85591 1.7 3242 5844 7¢7 25 13790 355
85805 1.9 SRe1 58,8 7.2 2e2 13930 +353
85592 240 . SRek 58,1 75 28 13810 358
85596 1.0 351 "Be6 . 583 3¢5 4270

85593 240 29.0. 3942 29,8 2e7 10320 225
85594 1.7 29.0 41.0 28,3 3e2 10520 o415

85595 1.8 2940 40.2 29,0 269 10450 419

=

By referring“to Ta.bie Noe 1 which gives ‘the analyses of cosal
on “as rec'eived"' basis it will be moted that the moistwre content of the
upper bench ranges from 1.7 to 2.3 per cent and an average, as shown in
the composite sample Hoe 85592, of 2,0 per cente In the dlack band the
moisture 18 1.0 per cent and in the lower benoh from 1s7 to 2.0 per cent
or an average of 1le8 per cent as given in the camposite sample No. 85595,
Road and rib dust gamples, anaglyses of which are given in Table Noe S,
have & moisture content ranging from 2.3 to 2.7 per cent or an average
of 2.4 per cent. Compared with the averages of 2,0 and le8 per cent in
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the upper and lower benches respectively, it is apparent that the dust
samples have absorbed less thar 1.0 per cent moisture.

The average fixed carbon in the cosl of the upper bench av-
erages 58,1 per cent while in the lmi- bench the average content is
40,2 per cente

The upper bench has ash ranging from 7.2 to 8.1 per cent and
an avera@;of 75 per cent, as shown in the composite sample No, 85592.
The aversge percentsge of ash in the lower Eench is 29,0, ‘Even by wash-
" ing this may only be reduced about 30 per cent, which is too high for
commercial coale |

The heating value of the upper bench _13 high and compares
favorsbly with competing coalse An average analysis gives this value
as 13,810 Boteus The lowsr bench has an average 0f 10,450 Beteus, while
oven the bleck band snalysed 4270 B.t.u. The heating value of this
“middle man" is due to the presenoé of oils It is interesting to note
that in the Cummock mine an analysis of the bed, inoluding both cosl
benches and the black band, hes shown an average of only 14 per cent ash.
If further tests substantiate predictions the entire bed may be mined
and used as pulverized fuel.

Holsture and drainage.

Considerable water is found in the upper strata in the rock
slope, but little water is made in the mine. The lateral entries and
rooms are very drye |

Ditches direct the water from the slope into 2 sump in fii-st
leoft airooﬁrse. A .ca.maron centrifugal pump, direct conmected to a

35 h.pe Western Electric enclosed type motor, pumps water from this sump
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for 6 or 8 hours per day. mie caj:acity of the pump is 140 gallons per
minute, Water is pumped mm the face of the mrkings to tﬁe main sump
by a Myeré plunger type pump, the capacity of which is 60 galloms per
minute. Immedlately following the explosion this pump was replaced by a
Cameron Né.- 5 compressed air pump, as the gaseous conditién of the mine
made it inadvisable to use an unapproved type electric motors At the
time of the investigation there was water in third left aircourée,_ near
the slope and in fourth left alrcourse at the left slope airoourse. The
face of the slope was filled with water and a "swag" in the fourth right
heading at the right slope aircourse contained water level with the bed
of the cars on the side traclk,
Gase

The mine has been rated as gassy since operations were started
by the pre_éent company in 1921 A fire boss was employed to make an
examination of all working places before the shift of men entersd the
mine, He reported verbally to the mine foreman but made no written
report.' |

During the investigation third left had to be cleared of gas
three times and the rooms to the rise 0ff third left hesding contained
an explosive mixture of gas. The face of this heading alsc contained
explosive g@se |

All gns feeders appeared to be in the lower coal bench and
therefore most of the gas comes from that part of the bed, Undoubtedly
large quantities of firedamp are liberated in the upper bench also.

The rooms off fourth left heading amnd the face of the heading

itself eenfained an explosive mixture of gas, Two gas feeders were alse



found at the face of this hesding, An explosive mixture of gas was found
at the face of fourth right heading snd practically all of third right
was in & similar condition. | _

A sample of air taken in the main return at the air shaft in-
dicates (Table Nos 2) that 0,34 per cent methane was present in the air,
or 135,466 cubic fee% was béing liberated in 24 hours. Analyses also show
that 0,98 per cent me'ehane was found on the return slope aircourse below
second right and 0,77 per cent methsne below fourth right on the same air-
course.

Ventilation was completely destroyed by the explosion, and
therefore on June 1 when these ssmples were taken it was impossible to ob-
tein representative mine air sanmlés. There was excessive leakage of air
from the main slope to the return airooﬁrse-, in the upper part of the mine
and therefore the sample taken at the fan shows too smell a percéntage of
mothane. DPue to the existing econditions, no velocity readings were taken
et other pc;ints where samples were collected. It is estimasted that the
0,98 per cent methane found between second amd third right is more nearly
representative of the mine under normal conditions. |

Development amd mining systeme |
. | The mine is opeﬁed by a rock slope and two aircourses, which

are driven in the cosl. An air shaft, 25 feet deep, is located at the
entrance to the right aircourse. The rock slope is drive:; 500 feet on an
angle of from 33 to 36 degrees, So' intersect the coal bed; the slope then
continues on the dip of the coal, which is about 15 to 16 degrees at this
point, but at the foot of the main slope is from 10 to 12 degrees.

The general method of mining has been the room and pillar system,



with rooms driven to the rise off the heading slde of the cross or lat-
eral entries. An occasional room hé.s been driven down the dip from the
aircourse side of the lateral entriess Due to the large number of faults
and rolls encountered in the bed, dgveloiment of the mine has been carried
on very unsystematically. The right slope aircourse has been carried to
the foot of the main slopes An alrcourse on the left side of the slope
has been driven about 150 foet below the second left aircourse, Continu-
ations of this aircourse have basen started in third and fourth left entries
but they have not been connsoted.

The slope entries are driven on 60-foot centers, 10 feet wide
and with 50-foot pillars between entriess Barrier pillars vary from 70
to 200 feot in width, but avéra.ge about 100" feoete The lateral entries,
driven slong the strike of the bed are from 200 to 500 feet aparte Lifts
or laterals, four each, are turned off the slope double with the exoéptionA
of third right vhich is a lsingle entry. Hooms are driven double to the
rise of thirgi end fourth left headings. They are about 40 feet wide, with
a 80 to 40 foot pillar between roomse. |

A pair of diagonal entries have been started on fourth left air-
course. They were undercut by a Goodmsn mining machine, which had been
in use for only sbout & week prior to the explosion. It is intended to
extend the use of this machine to other parts of the mine.

The black band and lower bench is taken up on the headings to
provide proper helght for haulage, and 18 also takenm up in the room nedks

t0 make an even grade intc the rooms.



Explosives. ]

Coal is shot from the solid with 1-1/4 by 8 inch sticks of
Monobel Koe 9 L.F. pernissible explosive. ‘ ,

No, 6 electric detonmators were used, éhots were fired with
2 cell a:.nd 4 cell batteries (Hot shot batteries). In selling explosives
one cap was charged to the contrastor for each stick of explosive pur-

. chased. The shooting was done by 4 contractors.

‘Holes were drilled from 1-3/4 to 2 inches in dismeter. Clay
tamping was found in the “gu:ns" at several working places and it was the
practice to bring in clay‘ﬁom,outside for temping purposes. However, in
at least two places coal dust was used for tamping. ‘

No restrictic;ns wore placed on the amount of explosives one
men could carry into the mine at one time. The maximum charge for one
hole was 3 sticks of explosive. Each contractor carried his owmn ex=
plosive into the mine in cloth sacke and the fire boss brought tn the
electric detonatofs when he entpred the mine for his second examination,
He (the fire boss) was supposed to examine every shot before it was fired,

VVengb ilation,.
At the time of the explosion the mine was ventilated by the

exhaust system, the main hoisting slope (chk slope) acting as the intake
and the fan shaft as the upcast, The shaft is looafed at the top of an
0ld slope and is ebout 25 feet deep, the fan being on the side opposite
the explosion door, At the foot of the shaft is a single wooden door,
acting as an explosion door, which was blowa open, but not dsmaged, by
each of the explosions, The fan, which was not disturbed and continued
to operate after each axpiosion, is & Robinson 5 foot disc type fan,
protected by & wooden shed, delivering about 25,000 cubic feet per minute,
-9 -



The right slope aircourse is extended the full depth of the
main slope; but the left aircourse i# discontinued about 150 feet below
second left aircourse. This portion of the mine is ventilated on a
separate split taken from the main intake through the second left la.terai_s,
the quantity being control}ed by a regulator in an undercast located above
first lefts This undercast connects with the right. aircourae above the
£irst righte

The rest of the mine is ventilated on a continuous circuit, the .
air currenf being deflected by curtains hung between the pair of laterals
on the slope entries. The air is thus caumsed to sweep the lateral emtriese

Stoppings on the main slope and slope aircourse were gob with
about 6 inches of poured concrete. On the lateral entries stoppings were
of gob, wood or brattice cloth, Woeden doors were used on first and second .
right and brattice oloth at third »ight, bemeﬁ the sliope and slope air-
course. |
Lighting. _
“ Edison electric cap lamps of. both model D and E types iere usede
The fire boss and mine foreman carried flame sa,fety lamps. There webe 18
metio look, approved type Wolf flame safety lamps in the iamp house,
but as the mine foreman and the fire boss each had his own lemp, those
belonging to the company were not used and oonseguently not kept in good
condition. The lamp man did not clean any safety lamps, the officials
cleaning thair owne The electric cap 1én;ps were given attention by .the
lamp attendant, |

Extra batteries and lamps were kept at an underground lsmp

station at second right, the hoistmasn having a key and exbhanging batteries



at this point. A checking system had been in effect but was not being
enforced at the time of the explosion. Each underground employse was
glven & brass check, which he was required to dsposit with the lamp at-
tendant on receiving a lamp. 4 fine was imposed in case & check was lost.

Along the slope electric lights were maintained at each lateral
entry. As 440 volt alternating ourrent was uset in the mine, two 220 volt
lights were connected in series to give the required voltale, Electric
lights were installed at each pair of entries.

Haulagee.

Rope haulage was used entirely in the mine. Haulage in the
lateral entries is accomplishéd by small electric ga.theiing hoists, They
are usually placed near the inby end of the parting or twrnoute 4 pulley
- is placed olose to the faée of rise rooms and empty cars are hoiated to
the face by & 3/4 inch wire rope. The loaded cars gravitate to the head-
ing and are then pulled to pq.rting if necessary. In dip workings the
empty cars gravitate to the face under control of fhe hoist, which then
pulls the loads diredtly to the lateral aircourse and then through a
slant or crossover to the parting on the heading.

The small hoist on the main slope hauls loaded cars from the
partings in fourth left and right headings and from the face of the main
‘slope and airoourse to & point between third snd fourth left where the
main hoisting cable was connected to the loaded trip to hoist to the
tipple. Qhe main ogble was used to haul loaded trips from second and third
right and third left laterals,

The trip of empty cars on the main slope opposite the mmle barn -

located 1n'a slant 50 feet inby third left aircourse on the main slope and
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he s }ahf

60 feet'™ is the gathering pd’int for main cable, which explains why
the cars were at this location. |

A 35 hepe 6lectiric hoist was located in sscond right heading,
and 6 hepe hoists were used in third and fourth left laterals on the
main slope between third and fourth right and one in third right. Two
mules woere kept in an underground ba.i':p., but were not being used,

Blectric power at 11,000 volts alternating current is pwrchased
from the Carolina Power Company. AAn 0il transformer situated several
hundred feet from the mine portal steps this voltage down to 2300 volts
alternating current. Three. lines carry the 2300 volt current from here,
two of them leading to 2 transformers, located near the slope mouth,
whiéh again step down the 2300 volts to 110 and 220 volts respectively.
A third line carries 2300 volts to & bore holes Before entering the
mine, the voltage 1s;re<'iuced to 440 voltss Only é.lternating current
is in use. 411 surface equipment used 220 volts. Lighting was formally
on the 110 volt cirouit, but the removal of bulbs by occupants of
the_houseé necessitated changing to 220 yolt current.

From the surface, the 440 volt alternating current is carried
into the mine through & bore hole intersecting the main slope by a 3
conductor armored pick-proof submarine cable at second left heading
theredn down the slope as far as fourth right, This cable 1s also ex=
tended 60 feet imto second right to the 35 heps hoist motor and into
the pmp‘in first left alrcourse, Tirex, & conductor ceble, 1s ex~-
tended 50 fest into third right, 150 feet into third left, end 150 feet

into fourth left to the hoists, located in these entries.
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A switch box located at the bottom of the bore hole, con-
tained 150'amperes, 600 volts fuses. These fuses wére not blown out
at the time of the eiplosiom, indicating there was not an excessive

load on the power line below second right lateral.
Electrical equipment.

One Goodman mining machine va§ in nse at the mine, and 5 elec~
tric hoists. The main and gathering pumps were also run by electric
motors. | 7

It was obseryed that the transformers which reduced the 11,000
volt curre;';t to 2300 wlts, were only protected by & 4 foot wire fence.
A wooden gate was locked with a pad lock.

Coal duste -

7 The mine is very dry and dusty. The friable nature of the
cocal and hérd shooting have formed excessive quantities of dust. The
black band snd bottom bench are taken up to provide for haulage height
on entries., This material.is gobbed, a condition which adds to the

dustiness of ihe‘ mine,

- 13 -



) - STORY OF THE EXPLOSION.

About 9:30 a.ni; May 27,“ 1925 anoi:e was noticed issuing ﬁfom
the fan of the Farmville mines He Ne Butler, acting mine superintendemt
and Richerdson, mine mechanic, pfaoeedéd domn the slope to sscond right
to detemine'wha.t was wrongs The door on this heading was intact but
jemmed tightly. Upon opening it, 4 men were found about 8 feet imby,
and the chainer and hoisting engineer were found a few feet further
irby, behind the holst., These men were all alive, one man being heard
to mumble and pulse being detected on three others, while the remsin-
ing two were still warm. Butler and Richardson carried the six men out
to fresh air on the slope;

The rescuers them proceeded up the slope to the telephone
in a “dog house" or ghgnty Just below first right aircourse. Butler
telephoned Mathews, outside, telling him that there had been an ex-
blosion and at the same time giving instructions to close the explo-
sion door at the fan, then to call the Erskine Ramsey Coal Company at |
Cumock, Ne Ce( Cumnock miz.xe is situated about 1-1/2 miles from Farm- |
ville mine) re{;uesting help together with gas masks and first aid equip-
mente After giving these orders Butler instructed Rlchardson to repair
the door at first left heading., Butler then passed through the door
on first right and proceeded up the right slope aircourse to the under-
cast. He could deteoct or sense the presence of afterdamp, S0 passing
through' the regulator in the undercast, he shut the door, waded through
mud ankle deep and came back through first left to the maln slope. He
had gone up the slope about 150 feet outby first right when the second

explosion osccurred. Dropping to the floor he grasped hold of rails with



each hend and hooked feet éround tie. Most of the debris passed over
him, probably being deflected upward due to the abrupt rise of the rock
slopees He was slightly injured and affected to some extent from breath-
ing afterdamp but managed to crawl up the slope to the surface. Butler
was probably in fresh air when he reached the main s:_Lrope, as there was
practically no dsmage done above first righte Richardson had preceded
Butler up the slopé and was on the swrface when the second explosion
cccurrede

Request for help was _sent to the Burean of Mines at Washington,
D. C., Pittsburgh, Pae and Birmingham, Alas Car 7 with T. T. Read,
Ee Ho Graf and T Ge Hunt on board, arrived at 9 a.me lay 28, while
Ds Jo Perker, G..S. MoCas, Geo, Groves and W. H, Forbes arrived at 5130
Peme; Jo Jo Forbes and Cu E, Saxon arrived about 9:00 pems

The first explosion developed 1little velocity, &s there were
only slight signs of violencee He Ne Butler was able to see the elec=
trié lights burning at third rigit hoading when recovering the men in
second righte The door in second right was not damaged and the ‘dodr
on the slope airdourse at first left was only glightly damaged, but »
after the second eiplosion this door was demolished and blown 75 feet
into first lefte
The explosion gnd its extente.
' After the first explosion, there ws little damage done in
the upper part of the mine. . e lights as far down as third rigt
were still burnings No debris was noted by Butlers

The second explosion obscured the evidence of the preceding

one. The force was up the slops, Evidence of flame was found from
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second right aircourse to tﬁe foot of the slope, as indicated by burned
insulation on: power cable and by caked and coked dust on the timbers.
Coke was found in second right evidencing flame and force into this entry.
Similar ovidence eostablishes the fact that flame and slight force- went
into the third and fourth left and fo&rth right entries, but the greater
movement was out of these entrles,s In fourth right heading there was
oxtremely heavy coking and slight violence near the faces The bodies

of 3 men found near the last crossout were badl:;r burned. A blown out
ghot was found at the face of this entry and additional evidence in
dicates the origin to have been at this point.

One theory, prevalent after the disasfer, was that matches
were the source of ignition of the explosion, Omne undertaker found
matches on at least 5 bodies, one of whom was the fire boss, George
Anderson, who hed 5 matches in a box. One match was foumd in a miner's
clothing in the second room on fourth left aircourse. However, no
evidence was found showing an origin due to this cause’.-

The se&ond explogion was probably caused by the detomation
of explosiiel_ in & car in fourth left headinge. There is evidence that
flame entered this pair of entries. BEither the flame or heat from the
-ﬁrst explosion ignited the explosives, which burned slowly possibly
for one-half hour and then detonated or else the frayed bag or part
of the check curtain, used at this point to deflect the air into the
double room, may have ignited and smoldered until fresh air being forced
into the Bntry by repairing the doob at first left, it burned more

rapidly, thereby igniting and detonating the explosive.
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7 Statements that # third explosion tool; place appears to be
without foundation. ﬁr. Bﬁtler who was in the mine at the time of the
second explosion 1s positive that there were only two. Amnother statement
giving rise to the belief that the first explosion did not originste in
the lower part of the mine was that before Butler enterei the mine,
Msthews rang 5 times, calling third rigﬁt, where a telephone was in-
stalleds BReceiving an answer from whom he thought was the trip rider
who ceme up from fourth left, he asked "What's wrong down there?" To
which he received the reply,"Nothing is wrong here”; It.bappea.rs that
the 5 rings, signal for thiré. right, sounded as oné and the hoisting
engineer on the outside answered and gave the above replys
Details of investigation. |
| The door on the left slope alrcourse, 6 feet inby first
left heading, slightly damaged by the first explosion, was demolished
and blown g&bout 76 feet into first left heading, At firsi right a
oompfessed air galvanized iron storage tank was found with & 1 inch pipe,
which had been sorewed in the side, driven through the opposite walle
'.'l‘hi_s tenk had been brought up the slope about 60 feet by the second exw
plosion, as Butler found it intact after the first explosion. The telw
epfione, which was in the hoisting engineer's shanty 60 feet below first
right aircourse, was demolished by the second. explosions

The stoppings between the main slope and the left aircourse
were inta.cf, though showing force toward the aircourse. Those on the
"right were of gob poursd with concrete and showed force toward the right
aircourses The su‘pmarine cable hung near the roof on the left side of
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the slope was charred g.nd the fiber insulation burned off, from & point
about 70 feet inby second right to 50 outby 3 right. Just outby third
right was found the first ceked duste Ten feet inby this point was
found a timber with the right end blown outby indicating an outward
forces Tho telephome at third right had been blown from the left to
the righi; rib and the post to whioh it had been attached was blown
outbye.

Heavy coking was observed on the outby side of a cross bar,
which was 15 feet imby third left, showing outby forces About 50
feot outby third left aircourse coke was found only on the outby side
of timbers and crossbarse Hay from the mule barn was found wedged
between the cross bar and roof on the inby sidee 4 switch box located
at this point was found blown about 50 feet outbye For 50 feet outby
third left aircourse, no coke was found. Hay was wedged on the inby
side of cross bars from third left sircourse to the slant to the
mile barn, 50 feet inhy this entrye A pile of unburned bhsy was foﬁnd
on the slope opposite the slante Six empty cars were found at this
point, wrecked, but not dsmagede Hay was found on the outby end of
the lgst 4 cars, all of which were- beldw the slant crosscut, indicat
ing inby force. Just below the last car, coke was found on the inby
side of & aoross bé.r, with none on the outby sides 4 switch box was
found on the left rib, still in place, with two phases on. _ﬂ!he door
was open and a dent showed that the direction had been outwarde At

fourth left, & tinber was blown up the slope indicating ountward force.
Below fourth right the slope was filled with waters
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Second right.

There was considerable wreckage in {this entry. Cars at the
parting were badly wrecked and indicated an imward force.
Third right.

A curtain betwaeen slope and right slope aircourse ani the cross
bar from which it hung were blown outward. The iInby side of cross bars
contained heavy deposits of coke with less heavy coke on outby side. At
the slope aircourse coke was found only on the inby side of the timbers.
At the second room were found 3 cers. The first 2 were loaded, and the
last one half loaded in the inby end., The cars were jarmed and indicated
an inward force. The coke was heavy on both sides of the timbers at this
point.

Third left.

This entry turns on a 150 foot radius for 200 i;eet. On the
first cross bar there was heavy coking on the inby side on the left end
while only a light deposit was on the outby side. A cross bar, 50 feet
inby was thrown down by an inward force. The coke was on both sides but
less heavy on inby side. Debris indicatesl inwaerd force. At léft slope
aircourse, debris was thrown outward. Just iInby this point wires oﬁ |
timber were thrown outward. A cross bar thrown inward had heavy coke on
outby side. At switch of parting, timbers indicatéd inward force. A
trip of 5 empty cars wer/e off the track with the inby bumpers on outdy
bumpers of next car.

At the end of the parting & booster fan motor and an electric
hoist together with its motor indicated outward force. The rooms on

this entry were full of gas. At last crosscut right coke was found on
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inby si<_ie of rib and roof projections. 4 ca.r at this point gave evidence
of outward foroe.» o

~ The entrance to 3 left aircourse contained hay driven into roof
projections and wedged agsinst timber showing inward force. A cross bar
showed slight inward movement. |
Fourth left.

The first timber was fallen indicating outward force. Six loaded
rs were on the side tracks with one empty thrown sgainst second loaded
r, Indicating outward force. An empty car, 5 feet inby left slope air-
urse, had its outby bumper wedged against inby side of & sheave whsel,
owing outwsrd force. A gob stopping in the second crosscut was blown
wari the heading. Opposite the third crosscut was found a partly
maged hoist showing outward force and 3 cars were badly broken, frames

twis_ted ari shdwing great outward force. The middle car showed evidence
of explosives having been detonated. The drawbar was bent downward, the
iron frames were bowed outward; the side boards badly splintered and
blown from the frames; pvieces of paper, evlidently cartridge wrappings,
were found on the inside of car; the end gate was found 20 feet outby.
The inby end of the first car was bent inward, indicating an outward
force. The force was into the breakthrough, toward the air course,
whereas in all the other breakthroughs up to this point the force had
been from fhe alrcourse toward the heading. Violence at this point was
grea‘l;er than at any point in the nﬁne.

The curtain in the crossover or slent, was blown into the head-

ing. Debris showing ocutward force was found .from this point to the last

crosscut. At the face of the heading were 2 gas feeders, One was also
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found at the face of the 4 left aircourses There wore also large quanw
tities of coke on the riba, roof and floore. A gas feeder was found in
the last roome 4 shovel at the last crosscut showed outward £orcee

Thg second room from the face contained coks om the floor and roof. A
dummy in one of the ﬁguns" from a shot showed that coal dust had been used.
At the slant leading to the heading, 2 rails were found blown against the
rib indicat'mg outward forces

A Goodman mining machine was found 1in by the next room (seccad
from the slope) with the comtroller in an off poéition, evidently»having
“Just finished éutting the room, whore 2 men wers found, one presumably
drilling a hole, {as two holes had already b@en drilled in the fasa), the
other cleaning up the cuttingse A mabtoh was fomd in the jacket of
one of these men. Out by this roa;n 30 feat was found a car wrecked
by an outward forse. Coke was only on the inby end.

Fourth right.

Ton feet inby main slope timbers were fairly heavily coated
with coke on the inby side and the outby side of rid proJections_hgavily
cokede A4 oross bar was thrown inby at this i:oint. At the a]iope aircourse
a brattice Voloth was found wrapped é.round a post showing foree from aire
courge into the heading. A trip of loaded cars wgs on the lower
track and 3 empty cars wereon the upper track. The third empty car
showed unmistekable ouiward force. At the end of the side track heavy
coks was obéerved on both sides of cross bars and timbers, while 10
feet inby coke was 3/4 inch thiek on outby side. On the inby end of the

parting the line brattice, used to conduot air to the face, was found

wrapped againgt a post showing outward foroae
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In the first crossout was found a wooden box contalning
63 sticks of Monobsl Noe 9 LF exploaives and in a rartition gt the
end of thé box were about 75 Noe & 6lectric detonators., 4 page from a
magazine lying beside this box was badly burned. Coke was found 10 feet
inby thia point with a heavy deposit outby and small deposits on inby
glde of posts and crossbarse

The bally burned bodies of Dillingham, the contractor, and
Martin, his assistant, were found in the second 1eft erosscaty Just inby
the corner, while a thimrd body was a fow foet distant. The cap of one
of the men was found at this point, beside a 4 cell, Hot Shot batterye
The end of the shooting cable was about 6 inches ,fron.:- the battery and lead.
“around the corner of the crosscut toward the face of the heading. Coking
was extremely heavy, being about 1 inch thick on the timbers., Fram the
crosscut to the face of the aircourse and the room turned to the left,
heavy coking was found on roof, ribs and floors A car 25 féet from the
face of the heading showed no evidence of violences The room driven o
the rise 20 foet fr_om the face wag filled with gas at the time of the
inveatigatione On the day preceding the explosion the man working in
this room had been wéroan_e by fumes, upon entering t0o soon é,fter
shooting down the coale.

At the face of the heading was ummistakable evidence of a blown
out ;ahote On the right rlb were 2 holes, about 16 inchas apart
vertically, dx_'illed. on fhe solid, no attempt being made to undercut or
snub the coale The upper shot had blown out as shown by the fact that

it was enlarged and contained coke on the sides. The lawer hole

contained a piece of compressed coal dust stemming, about 16 inches
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from the collar of the hole, and 2 lead wires extending from the holee
4t the time of the investigation it was thought that this chargs had
failed to detonate. but it was later proven that it had at least par=
tially exploded and probably had burnac_l, the gases escaping through a
crovice in the coal begide the sterminge A orossbar & feet from the
' £ace showed no coking, but on the left end of & crossbar, and the rib
.oppos ite the hole, 18 feet from the face was abundant colks, This
point was directly in line with the direction of the holae From this
point outby for 130 feet coke was found in increasing guantities on
the ribs and roofe Two holes drilled on the left side of the cit had not
even been loaded or tamped.

Tosts of bore hole scrapings from each of the holes on the
right side of the cut, show from «25 to «50 grams of water goluble
ma.terial, which may 1nd1cate that part of the charge burned. The aviw
dence although not strong enough to prove that there was partial burning
of the charges, indicates a possibllity of this occurring. If such were
the cage, the bldm-aut shot‘/ in the upper hole, projecting fiame into &
dust laden and gmageous stmosphere, wmld.aasily ignite the mixture. The
lower hole. might also send forth flame as well as raising the thick dust
deposit on the bench, into a cloud, adding to the explosive conditione

Sourca of the explosione

Boference should be made to the sketch showing the details of
4 righte

The presence of Yarge volumes of firedamp and dry fine cozl dust
presents an extremely hazardous conditione The fact that a miner m over=

come. in this entry the day prior to the explosiém most certainly indiw
cates poor armd sluggish ventilation, snd it is very probable that
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standing gas was present in explosive quantlties, esyecially so Qince
the last open crosscut was over f£ifty feet from the face of the heading.

The position of the coke 18 strong evidence, as»most of it is
on the outby exposurss. The explosion was slow, and the large area for
oexpansion prevented building up enough pressure for a violenf axplosione

The aevidence of the blown out shot, the location of the battery,
and shooting cable and the men are the atrongest evidencg that this was
the origin of the first explosione

The indicationa were, therefore, that at the time the two
shots wer_e'ﬁ:ed. there was present an exploaive mixture of gas and air,
and that the upper shot having an 6vercharge of explosiva, blew out,
stirred up the coal dust, which, with the gas present, became ignited
and initisted the explosion.

Source of second explosion.

When ‘the explosion reached the slope aircourse and the slops
there was large area for expansion, causing a decrease in velocity. Rock
falls along the aircourse would furnish inert material to render the coal
dust less explosive, and the same conditlon would prevail on the slope,
which was probably also damp due to the water coming down from
the rock slopee Therefore the flame probably died out near fourth left
on the slope, and in fourth left near the 1ocatioﬁ of the electric hoist,

goke indicates that flame entered this entry during the first explosion.

It probably reached the cars opposite the first room on this hgading.
ﬁ!he brattice cloth curtain which deflected the air into this 10 om may

have caught én fira and blown into the middle car s_tanding Jjust beyond,
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or the frayed powder sack may have ignited. Probably both smoldered
until fresh air was forced into the entry when the door at first left
was repaired, and the burning proceeded at an incrsased rate. 4 large
number of sticks of Monobel Noe 9 L.F. @xplosives were probablyAin the
ear and finally detonated. In detonating coal dust was thrown inte

suspension, ignited and csused the second explosione

TABLE 2. = MINE AIR ANALYSES,FABMVILLE MINE,JUNE 1925

labe Noe Location of samples.
42350 Slope aircourse below 2 right.
42351 Slope aircourse below 4 righte
423612 Upcast, main return from mines
&nalyses.

Labe Noo 42350 42351 g%s_x 4_%35_2_
Carbon diexide (CO2) 0407 0405 0408 0406
oxygen (05 ) 20466 20477 20474 20483
Carbon monoxide (C0) 0.00 0,00 0.00 0400
Mothane (CH,) 0498 0.77 . 0434 0el5
Nitrogen (N,) _78+29 78441 78,84 78496

Total 100400 100,00 100,00 100,00

r samples

Table No. 2 gives analyses of mine air samples collected
during the investigation. Ventilation was completely destroyed by the
explosion, and had bean only temporarily restored when the samples ware
taken, five days after the explosione

Analyaas Nos. 42361 and 42362 contained 0e34 and 0,15 per
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cent mathane. They were collected at the upcast shaft and plainly show
the affect of the large air leslage in the upper portion of the mine.
They are not representative of the camdition of the mine air, either

nomally nor during the investigatione

Ané,lyaes Nos . 42350nand 42351 taken on the main élope between
gecond and third right and below fourth right respectivelye No. 42350
contained 0.98 per cent methane and Noe 42351, 0.%¥7 per cent. The higher
eoncantration of these samples 1s more indicative of normsl conditions,
although when fresh jcoal faces are constantly broken in daily mining
large quantifiea’ of firedampare given off.

& mine liberating so much gas should have adequate and dew
pendable ventilation. It is unsafe to ventilaté the whole mine on &
siz;gle splite -

The _investiga.t jon showed that many working places were far
ahead of a_,ir, with no indiqation of ventilation having beeﬁ carried
to the face, except in fourth righte It is recommended that in lateral

entries good subs;tantia;l stopping s'uch a8 gob faced with a mixture of
clay and cement should be maintained and frequent use made of line
curtaing to coﬁduct air to face of workings. It is important that all
line curtaing be kept in good conditions

Yontilatione

The investigation plainly revealed that insufficient volumes
of air were reaching the working faces and that large quantities of gas
wore being liberatede In omder to secure better distribution of air,
it is desirable to mainfain the left slope aircourse as woll as the right
aircoursgs. This increased araa would give a larger volumé of air

without increased fan powere Bach pair of lateral entries should be on
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a separate split, necessitating building of overcasts at these points.

The building of permanent,sir=tight, fire-proof stoppings in the slope

breakthroughs would greatly reduce the leakage of aire

Wall built stoppings a.x?e necessary to prevent leakage of &ir

and to provide adequate ventilation. Use of properly constructed and

maintained line brattices are required to dilute and remove gas from

the face of workingse

ﬂ: » NOe

A 12447

4 12448

£ 12449

85592

TABLE 3e - ANALYSES OF RIB AND ROAD DISTS,

PARMVILLE MINE, JUNE 1925,

Materiale : Locatione

Boad dust 4 loft i:urnout, 100 ft.

inby main slope.
R1b dust 4 left turnout 100 ft. inby main sl opes
Rib dust 4 right aircourse between slope and

slops aircourse.

Coal Compos ite of 3 samples
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Analyses, sizing, etc. (as received)

JabeXoe 412247 Laus 0 fleeag 85592
Yoisture 2.3 244 247 240
Volatile matter 28.0 23.1 278 32.4
Pixed carboz_x 5249 5447 5345 58.1
A.Sh. 1648 19.8 ' 16,0 7.5
Moigture plus &sh 19,1 22.2 1847 9e5
v o346 296 342 o368
YetF.C,

Goke 3ordbh 4+ % | 3 or 4%

Percentage through

20 mesh 100 100 100

48 mesh = 5641 445 | 6449
100 mesh 36,5 2246 42,5
200 mesh 2148 1043 2649

Bxplogibility of the coal dust in the Farmville mine.

The duste collected fram the lower parts of the mine vary in
their degree' of fineness. The percentage that pasdes a 100 mesh screen
ranges from 22.6 to 42,5 a.nci that bassing through & 200 mesh screen from
1043 td 26¢9¢ The ridb samples contain the higher percentage of fine dusts
which are the more dangerous a8 they are easily raised into a cloud and
ignite more readily.

The ratio of volatile to total combustible in this coal varies
from «296 to o346 in the dust samples and averages 358 in the face coal _
samples. From tests made on various coals at the Experimental mine, this

- ratio indicates a highly explosive coal dust, which would require the

presaenca of at least 62 por cent inert material to prevent the dust fram
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igniting from a blown out shot, with coal dust, 20Aper cent of which
passes through a 200 mesh screen. For each per cemt of gas present, 8
per cent inerf material must be added to the above amount in order to
render the dust non=explos ive.

_ Experimonts conducted by the Bureau of Mines at the
Experimental mine, have proven the explasibility of bituminous coal dust
which passes through & 20 mesh screene The axzplosibility of coal dust
increases with fineness, palverigzed dust being most easily ignitede GCoal
dust with 30 or 40 per cent volat ﬂé matter ig much ﬁore flammable than
dust with only 15 or 20 i:er cente The presence of even one per cent of
fire-damp also greatly increases the explosgibility of the coal duste
Details of testing at the Experimental mine are contained in Bullstin
167, U.S.Bureau of Mines.

| The large quantities of dust present a distinet hazaxd and
the roads should be cleamed, the gobbed material should bs loaded out
and the surfaces of entries and workings should be treated to remder and
maihtain them in a safe condition. The application of rock dust will efm
fectively fulfill this requirement and its immediate adoption iz stmngly
urged. '

Rock dusting

To effectively apply rock dust, it is necessary to thoroughly
glean the entries gnd rooms of excess dust and piecas of coal or carbon-
aceous materiale The black band and coal from the bottom beﬁch now gobbed
in the entries should be removed. Only incombustible material should

be used to ballast the track.
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In selecting & material for rock dusting, the following specificam

tions ‘should be adhered to:
(a) Sizes 411 of the dust should pass through a 20 mesh
soreen and at least 50 per cent through a 200 mesh
goreen, The finer the dust the more eagily it is
raised into the air with the coal dust to prevent the
propagation of flame.
(b) Composition: It is desirable to have less than 2 per
cent ombustible material and 10 per cent should be
the maximum amount present. The free silica should be
less than ,25 por cent.
(c) Physical properties: The color should be as light as
possible. Increased illumination decrsases certain
classeg of accidents. . The material should not readily
absorb water, as this decreases the effectiveness of
the rock duste
In the initial application, a denasity of 4 or 5 pounds of
dust per linear foot of entry should be obtalned. Immediately after
dusting an snalyasis should show at least 90 per cent of rock dust on the
surfaces dusted, and when analysia shows the rock dust t;o be less than
70 per cent, redusting should be started. The rock dusted surfaces
should be periodically sampled and a.nalyzedQ
Unsafe pragtices. |

(a) Bxplosives:= Dillingham was reputed to have been in the
habit of using excessive chai'ges of exyplosives. The fact that a great
deal of slack was found at working places, is evidence of thise Goal
dust stemming was found in the hole directly below the blown out shot.
Evidently sufficient ventilation was not maintained at the working faces
in the 4 right section, which probably allowed accumulations of dam gerous
per cents of firedamp. These three practices = more than l=1/2 pounds

explosive, combustible gtemming and the firedamp present - render the

permissible explosive non-perpissible and unsafee Only incombustible
930



stemming, such as clay, should be used.

(b) Matches and smokingsw~ The coroner found matches on the firew
boss and 4 other men and & match was found in the jacket of one miner
by the investigators'.‘ Sullivan, contractor on 4 left, was in the habit of
going out on the min slope to smoke, according to information obtained.
A rigld enforcament of the rule prohibiting carrying matches and smoking
materials into the mine should be maintained at all timese. Diacharge of
an offender should be the penalty of an infraction of this‘mieo

(o) Electriocal machinerys The motors on the electric hoists,
pamps and booster fan are not of permissible type and being operated on the
return air, they are dangorouse The use of the mining machine under these
conditions presents a hazard.

(d) Mining:~ The coal is shot off the solid, excepting for 2
places. The mining machine should be used for undercutting all piaoes.
Shooting off the solid should be abolished.

(e) Shotmfirings= 411 shots should be loaded, tamped and fired
by competenf éhot—firem, and the firing should be done when all men are
out of the mine, except those authorized to fire the shotse Shotfiring
from outside the mine whan everyone is out of the mine would be an evem
gafer practice.

(£) Safety lampss~ The machine man should carry a magnetic lock
flame safety 1amp of an approvéd type, and he required to tegt for gas
before entering a working place. All shotfirers or those performing
this duty should also teat for gas before firing any shots.

(g) Fire boss:= After making an inspection the fire boss should

be required to make & writtem report in a book supplied for this purpose only,
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His report ahould state where he had made his tests and, if gas wers found,
where and how treated. No attempt should be made to remove gas while the

shift of men are in the minee
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Conclusionge
| le The explosion was caused by the ignitiom of firedsmp and

coal duste

2¢ The cause of the explosion was a blown out shote

3« The propagation of the explosion was by coal dust, aided by
the presence of firedemp in the aire

4. The second exploé.ion was probably caused by the 1gnition~ and
detonation of explosives.

5 The propagation was through the ignition of coal dust, probadly
aided by the presence of firedampe

6« The viclence of the explosion was limited, principally to heavy
roef f£alls in third right, and on the main slope between third and fourth
lefte In the remainder of the mine little physical damage wWas d nee

7+ The explosion extemded throughout most of the mine, due to the
dustiness existing everywheree

8+ This exzplosion demonstrates the danger of shooting coal off
the solide

9¢ The explosive was not used under permissible conditioms,since
coal dust stemming wag used, probebly in the presence of a dangsrous
percentage of firedampe

10¢ The first explosion was of little violence, yet probably é.ll
the men below second right were either burned to death or were suffocated
by the afterdampe

l1le Under the present system of continuous wventilation,and with
the large quantities of firedamp being liberated, it is dangerous to use

the electric hoists and mining machines. The hoist motor at second right,

located on the main return is especially dangerouse
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12. The practice of men carrying matches into the mine presents
a distinet hazard.

Recommendations.

To prevent the recurrence of exyplosions within this mine the
following recommendations are offered:

{a) The haulsge roads should be on the intake roadways which
will requiré {:hat a Separate split be maintained in each pair of lateral
entries. This may be accomplished by erecting overcasats. The electric
~ hoists should be placed on the intake entry. It will be necessary also

to place the pump motors on a fresh air split.‘ The left glope aircourse

"ghould be cmnected and carried forward simultaneously with the slope and
right aircourse. The ventilating fan should be enclosed in a fire prcof
building and moved from its present location to 30 fest to either side of
the return and be equipped with suitable explosion doors.

(v) The requirements of permissibility should be enforced in
us ing explos;ﬁ'es. The maximum charge should not be exceeded, namely,

1 1/2 1bs per-hole;.only clay stemming should be employed, and this should
be preferably brought into the mine by -the company; detonators should bas
kept in a saparate container and at a safe distance from ‘the explosives.
Detonato.rs ghould be carried into mine in non-electrical conducting
container, similar to the Du Pont safety cap boxes; also explosives should
be carried into mine in nom-conducting fibre containers,

(¢) Mon entering the mine should be searched for matches and

smoking materials,
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~ (a) ™o fireboss should make a writtem, signed report of his
emminationéo‘

(e) Shooting off the s0lid should be abolished and umkercutting
with approtéd‘types of mining machines axtended to include ail working
faces. Pand'mg genergl use of mining machines coal faces 8hould bs snub-
bed with plaek and the depth of drill holes in coal not extended beyond
base of snubbing. |

(£) 411 safety lamps should be under the direct supervision of
& competent attendant, who must keep them in a clean and safe conditiom.
Mine foreman, fireboss, machine men and shotfirers shouid &ll carry and
make use of magnetis, flame safety lamps of an ayproved permissible type.

(2] Shotfiring should be performed by competent men employed
“enly for this purpose, who will fire shots when the shift of men is out
of the mine. Shooting should be done with elactric detonators and approved
type blasting machines.

(b) There is a great coal dust hazard in this mine. It iz
recomended'tliat oxcess dust and combustible gobbed material be loaded
out of the mine and rock dusting be adopted to render the dust non= |
explosiva,.

(1) In order to prevent the formation of dust at its principal
souras, the“fa'oé of workings, it would be a progressive step to equip
mining machines with water on the cutter bar to lay the dust while coal is
being undercut.

(j) A1l mining machine replacements should be of an approved type.
The squin'ei ca@ typs of electric motor is not an approved class and
is not safe unleass it has met the specifications for permissibility reo=

onmended by the Bureau of Mines.
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(k) The face of workings should be examined for gas before and
after blasting, by the fire bosse

(1) Before a mining machine is taken into a place, a test
should be mde for gas by & psrson competent to deteet its presence, and
during the time of cutting frequent testa should be made for gas, and  if
gas is detected the machine should be shut down until thé gas hes been

removed 'by a current of aire.
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