














toward the faces of the main entries. It is believed that a
nunber of stoppings were not blown ocut in the vieinity of 20
lsft and the facea of the main entries. The forces continued
outby from 19 left with considerable violence until they reached
a point about opposite 15 left where they died out. Stoppings
on both sidea slong the m&in entry from 19 left outby to 15

left were blown out. A trip of adbout t!_ren’ey cars found in the
45° cut-ort inby 18 left were wrecked on the outby end. Dust
from the explosion traveled ocutby on the intaeke airway to be-
yond 7 left.

Evidencs of Hest and Fleme:

In the face of lat right off 19 left there wers thick
deposita of soot and coke on top of the mining machine, elecirie
locomotive, machine truck, track, ete. There were also deposits
of coke on ‘the cross bars of the lst right entry. Heavy deposits
of coke were found on the inby side of ateecl ¢ross bars in the
vicinity of the mouth of lat right entry. This haed evidently been
blown into the cﬁannel of the steel timbers aﬁd lodged thers. On
the 19 left entry outby lst right small depoeits of eoke were ob-
served at various places slong the entry. Heavy deposits of ccke
were observed on the steel timbers just inby the 450 cut~off on the
main entry outby 19 left. Small deposits of coke were observed at
various places along the main entries from a short distance inby

15 left to about 400 feet inby 19 lsft. Further evidence inby
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this point was not obiained as the ventilation was only partially
rogstored at the time of the Investigation.

The btwo bodies that were found in the face of Ist risht
off 19 left were badly burned. The 13 bodies found srourd amd in
the trip of empty cars located in tﬁe 45° cut-off outdy 19 left
weérs &lwo 'numeﬁ, wat the two bodies found inby Znd left off 19
left were not burned.

The writer ic of the opinien that \tha princinel factor in
stonuing the explosion was the 1w§rimg of pressure due to the ex-
pancion of gmees in old am now workinge. It may be possible that

relatively low
the/ ratio of volatile to total comimustible matter of the cosl dust
may slso have contrisuted to a2 slipht extent in stopping the ex-
plosion.
Hecovery Work:

The first word to reach the mine officials that an ex-
plosicn had occurred was telephoned out of tho mine by the atien~
dant in the transformer sistion located at 7 left, The sub-
station stteondant assumed that something mmsua.l had happened
whon he cbecrved a grest deal of dust in the alr.

Imrediately following, the mine officials notified the
District ¥ine Insmector, ¥illiam Prentice, located e_zt; ar, ¥e Va.,
& distance of about 6 miles from the Yukon mine. Mr. Prentice
arrived in a very short time and tock charge of the fecovary wH ks

sdaitiorml help wap obtained fror the Siate Department of Mines
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which sent }ir.‘ Thomas Stockdale, distrioct mine inspector, located
at Bramwell, W. Ve., snd Mr, Percy Gillie, safety director, located
at Welch, ¥. Va, 'Ona of the State reacue trucks equipped with
oxygen breathing apparatus, gas masks, etc., was brought from
Weleh by Mr. Gillie. Other oxygen breathing apparaius, equip-
ment, ete. and rescue crews wore provided by the Consolidation
Coal Company from their Coalwood and Caretta operations, which

are located only a short distance from Yukon,

The recovery oyows onltered the m1n§ by_wa.y of the main
haulage road of the No. 1 mine $0 about 15 left., At this point
the firet open eorosscut resulting from a deatroyed étopping was
found. Temporary canvas stoppings were then erected where neces-
sary to enabls the recovery orews to advance.

On reaching the 45° cut-off inby 16 left the bodies of
13 men were found around and in a trip of empty cars. Theas
cars constituted the nighi mntrip which was being heuled into
the mine by an elegtric 1eeemqtive. These 13 bodies were lo=-
cated about 11:30 P.¥. on the night of lay 22.

Due to inadeguate ventilation recovery work from this
point onward was slow. The rmining 4 bodies, mining machine .
operators, were eventually located and recovered by orews wearing
oxygen breathing apperatus. Two of thé bodies were found in the
face of lst right off 19 left and two along 19 left inby 2nd left.

The latter two men had evidently travelled to this point from
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the face of 2nd left aftor the explosion had occurrsd and were
overcome by afterdamp, The toial distance travelled by these
two men was about 350 feet from the place whdre they had Been
working %o where their bodies were found. The last bodies were
recoverad nbout 7:00 Pel, on sy 23 or sbout 24 hours alter the
explosion ogourred.

After the explosion 23 men amployed in the No. 1 and
Ho. 2 mines escnped uninjured. It iz believed that all tut 3 of
theze were employed in the Ho. 2 mine and that nesrly all of them
wore unaware thalt an explosion had ogourred until they -ware notified -
from the ocuiside.

Summary and Conclusions:

The writer is of the opinion that the explosion wasg
saused by an scourmlation of gns in the face of let right eniry
off 19 left being z‘gmtm by o nonsperniosible mining machine and
that the explosion was propagated by coal dust., A8 this coal has
a relatively low ratic of volatile to total incortustibvle matter,
and the dust contains considersbie amounts of incomdbustible rang-
ing from twenty to fifty-aelght per cént as indientnd in the snanlyses
of dust samples of eoal, it reguires s rather violent stert in
order %o make an extensive explogion, and in {his case there wng
opportuni ty for expansion inSo other workings with the blowing out
of the atoppings.

Tha accwmlation of sz apparently was cauged by & trap
door deing left open. The evidence seems to indleate that the
machine crew failed Lo test for gas in lst right entry off 19 loft

befors starting the mining machine, but thia i{s guestionadble as
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the gas acoumlation may have occurrsd after a test wns made.

"he above conclusions relative to the camuse and point
of origin seen to be clearlr proven by the evidence of forcas and
head, togather with the conditiom; found in the face of lst right
antry off 19 laft. .

lLessonz to Le learned from the Egiloaiem

1. Only permisaible mining machines maintained in an
afficient manner should be used.

2., Vorking faces should always be exsmined by a oome
petent person bafore entering with s mining machine and teats
for gas should be frequently made while the machine 1s in opers~
tion,

3« The use of doors for controlling veniilation is in-
efficient and hasardous and if dooraz mmpi be nsed they shounld be
erected in pairs, wiih inﬁ;erlockin{; devices 50 that one door is
closed at all times.

4. It is believed ;tm.a; possibly two and at the most not
over {our men would have been killed by the expleosion if the mine
had been efficlently rock~dusted.

Soronerts Verdict:

A goroner's inguest to determine the cause of the explo~
sion was held at Tukon on June 4, 1928. The verdict rendered ‘o;r
the coroner's jury wss sbout as follows:

"That the 17 men who were killed in the Yukon Ho, 1 mine

on ¥ay 22, 1928, met thelir death as a result of sn aexplosion caused
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by en ignition of gas. The gas being allowed to accmiate by
a mine door being left open by machine men and the failure on
the part of two machine men. to test Tor gas with their safety
lamp resulted in the explosion.® In the verdiat returned by
the jury was also the statement that “we find the mine was in
good eondition, properly ventilated and inspected end mining
laws complied with",
Recommendations:

l. That permisesible mining machines, meinteined in an
efficient manner, should be used exclusively.

£+ That & competent person omin_te working places
for explosive gas before starting to operate a mining machine,
and that freguent additional tests be msde while the meohine
is in operation.

surfaces of all accessible workings indluding
3. That rock-dust be distributed on el mine haulages,

whether active or. inactive
on entries to the last break-through, in all rooms/and pillar
workings to within 40 feet of the faee, ané in all raturn air-
WBY 8.«

4. Sufficient rook-dust should be applied so that the
avergge analysis of samples of roef, ridb and floor dust shall
show at least 65 per cent of incombustible matter.

dust on surfaces of

3. Semples of tho/rock-dusted emtries, airwsys, rooms,
ete., should be taken frequently snd when the everage per cent
of inert materiel falls below the above amount in any section

it should be re-dusted.
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8. In addition to the generalized rock-dusting through~

out the mine, rock-dust berriers should be erected at key positiona.
preferably by overcasts

7. That additional splits of air be provided/and that the
use of doors be reduced to the mimipum. Where it is impossible ¢o
avoid the use of doors, double dors with interlocking devices
should be provided. |

8, VWaiter sprays should be used on eutter bars of mining
machines. Mschine cuttinges should be loaded out while they are
in a wet condition and befors shoite are fired.  ¥ater aprays should
be provided for wetting loaded and empty trips.

. Hose and water should be provided in all working places

of surfaces at or near the face
for washing down dust/und wetting cosl before losding.

'10. That all shot holes be temped to the collar with in-
combustible atexming, and that shots be loaded end fired by shot
firers using permissible explosives and shot firing equipment,
after the regular shifts are out of the mine.

1l. Thet only one dey's supply of explosives should be
taken irto the mine at one time. Delivery of explosives should
be mede between shifts with an insuleted car, while the eleetric
current is out off the mine.

12, That mineors be required to keep their explosives
in a ﬁgb.t box, provided with a lock and key, and that they keep
explosives and detonators in sepsreate containers at least 20 feet

apart,
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13. That permiasible storage battery locumotives or
enimals be used for gathering eoal and that if trolley pols
loecamotives are daed they should only be opsrated on intake air
fresh from the ocutside. In fact, ecareful consideration should
be given to the elimination of all permenent wiring underground
and to the operstion of pumps, mining machines, haulage locomo-
tives, ete., by the use of permissible storsge battery equipment,

14. That the No. 1 and No. 2 mines should be separately
ventilated with fans of sufficient capacity 1in order to increase
the ventilating effieiency of both mines.
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APPENDIX
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A composite analysis of six face semples of coel, as
received, colleeted in the Werrior mine, which adjoins Yukon
No. 1 mine end wbrking the same bed are as follows:

Moisture 1.71

Volatile matter 17.57

Fixed Carbon 69,82

Ash 10.80

Sulphur 0.85

Be . u. 13,670
-Vw

Ratio V+F C 2061

These samples were colleected in September, 1924, by
F. E. Cash of the Bureau of Mines and analysis made at the

Pittsburgh Laboratory of thé Bureau by H. M. Cooper, chemist.
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he Bureau of ¥ines has found through 1ts experiments
on the explosibility of cosl dust that all bituminous cosl dust
which will pass through a ZU-mesh screen is explosive, snd that
the fineness of the dust and the amount of incombusiible matter
are two important freiors in the propagation of coal dust explo=
slons. I% will be noted thay smwples of dust eollected on 19
left and on the haulage road inby 18 and 19 left were low in
{noortmstitle matter .and very high in 200 mesh dust.. Doubtless
the low incombusiible content and fineness of the dust on the
nhove entries, sogether with the speed and pressure of the ex~
plosion, indicste the renacn faz;i the explosion incressing in
violensce slong these enitries.

while the amulyses of dusit ssmples teken ab about 15
left, or approximately where the explosion dled out do not shv‘aw
a mafficiont amount of inconbusiible nuterial to prevent propae~
gation under certalin conditions, it may have combributed to some
axtent in sﬁﬁ;:apiw i:hv_s exylozion. lowever, the lmring of pregw
sure due to the rapid expanslon of the gases in old snd new worke-
ings when stoppings were blown out is believed to be the principal
factor in stopping tha oxploaion.

“he history of all four explosions vhich have occurred
in Takon Zo. 1 and MNo. 2 mines are pracklcally the smein that

the oxplosions originated by the ignitlon of gnu, The
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mistaken
officials at the mine seemed to have the/impression that the dust

in the Yukon mines was uot explosive, this inpronsioh being dased
on tests and & report made by the Bureau of Mines on coal tested
in the Bureau experimental mine. The tests referred to were MI
vith coal collected from an adjoining mine. The tests conducted
¢learly show that the duat when in a cloud may be exploded unless
mixed iith sufficient incombustible matter to prevent propagstion.
| All samples tested, with the exception of one, did not have suf- |
ficient incombustible eontent %o prevént propagation of an exple-
sion which might start with an explosicn of a body of ges; and
that to prevonf an sxplosion in the presence of 1 per cent of

ges there should be added from 50 to 55 per eent of rock dust.
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Analyses of Air Samples Collected in
. Yukon No. 1 Mine, May 256, 1928,

by the Writer, Claud P. Dempasy, and Jesss Redyard.

from No. 1 and No. 2 nines

. . O—Po, g’ ﬁu- 49“0 QE
Lab. No. Loocation €Oy Op CHg Np per minute per 24 hours
48266 Face lat right off 19 left 0.20 19.6 4.6 75.6 Velocity too

. © low to read
48287 40 4. from fage of lst right off 0.30  20.3 2.0  77.4 625 18,000
19 left
48288 19 left return 25 £4. inby lst right 0.21 20.17 Rel3 77.49 Velooity too
low to read
48289 Main return No. Z mine at 5 right 0.08 20.75 Qedd T78.93 31,420 199,077
_ off Ho. 1 mine
48290 ¥ain return lo. 1 mine outby 13 left (.18 20.54 0«77 78.51 54,770 386,530
48291 200 ¢, inby No. 1 fan on main return 0.26 20.41 0.66 78,77 91,500 757,856

When the above samples were taken the ventilation had not been fully restored inby 16 left.

Analyses made June 13, 1928, at Bureauw of Mines Leaboratory, rittsburgh, Pa., by %. P. Yant, chemist.
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‘The above analyses show that ¥o. 1 and Ho. 2 mines "make"
over 700,000 cubic feet of methane every 24 hours and that Fo. 1 mine
is generaﬁing approxinately 400,000 cublic feet of the total amount.
Undoubtedly the volume of gas will increase as development work ad-
vances and additional territory is opened.

It w11l be noted from the'analyaes that the total return
from both mines i{g approximately 91,500 cubic feet per minute and
that 1% containg 0.56 per cent methane, It is believed that such an
amount of gas in ithe main return is dangerous, and it is recommended
that the methane content in any split should never be greater than
0.5 per cent, and it is adv;sable 4o keep 1t as much below this
fiswre as possible, '

e ventilstion should be improved by Installing new fang,
or operating the present Uans more efficlently, Uy cl@aning‘airw&ys,
constructing overcasts and splitting the ventilsting current in
order to efficiently ventilate all sections of the mines.

_ Jerfious consideration should be glven to ventilating each
mine separately as 1% is 'ixexieved that with the present system the
return airways are not large enough to allow the present fans to
exhmust much over 120,000 cubic feet of alr per minate. A mine
which 1liberates as much gas as this one must have adequate venti-
lation, properly distriduted, in order to prevent dangeroﬁs as-

cumulations of explosive gas,
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NAMES OF MER KILLED BY THE EXPLOSICN

James Wakn];
George Miller
%illlam Sayers
J. B. Shemblin
Audlin Lowe
Joseph Maliski

" John Bavin

John Brown
Fuller Romaker
Silas Honsker

Reed Johnson
Enoch Holland
Will V%ade
Joshua Boyhin
William Fields
Nack Weaver

Earl %ilkinson

Ehite
Yukon, %. Va.
Yukon, #.Va,

Yukon, W. Va,
!"ukon, %. Va,
Tukon, ¥. Va.
Yukon, ¥. Va.
l'fuken, W. Va,
Var, %. Va,.

Ecnaka_r, Va.
Honaker, Va,.

Colored
Yukon, W. Va.

Yukon, W. Ve,

Yokon, W. Va.
Yukon,v W. Va.
Yukon, W. Va.
Yukon, W. Va.

Yukon, W. Va.

Burned
Burned
Burned
Killed by afterdsmp
Eilled by artordu@
Burned
Burned
Burned
Burned
Burned

Burned
Burned

Burned
Burned
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