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INTRODUCTION:

An explosion occured in the Cokedale iline at about 9 o'clock
p.n., February 9, 1911, which resulted in the death of 17 men:
Seven shotfirers, eight miners {entry men) and two rescue men.

TRERAL INFORLATION:

Locgtion & Ownership: The Cokedale iline is loecated in

the town of Cokedale, Colorado, in Reilly Canyon, S25, T33S, & R 657,
It is nine miles west of Trinidad, Colorado, in a spur of the D. & R.
G. Re R., and reached by trolley from Trinidad, with cars running to
and from, every hour.

The mine is owned and operated by the Carbon Coal & Ccke
Company, a subsidiary of the American Smelting and Refining Company.

The officers are; Franklin Guitemman, Genersl liznager,
Denver, Colorado, and F. H. Bayless, 3Superintendent, Cokedale, Colo-
rado.

GEOLOGY & CHARACTER OF COAL:

Geology: The coal bed is known as the Cokedale 3Seam
and lies in the upper cretaceous.

The cosl is of the bituminous variety and makes an excell-
ent dense coke.

The vein lies practicelly flat and averages 6 feet in thigk-
ness, varying from 4' 6" to 8' 6", with persistent shale partings,
varying from 1/2" to 6" in thickness.

The immediate roof is draw slate, varying in thickness from
6" to 1law, It weathers on exposure to air and consequently regiures

& good deal of timbering. It frequently comes down with the cosl.



e main roof is sandstone and stands well.

The floor is = smoothe hard shale, but rolling; faults
and rolls being very frequent.

There is no workable coal above this seam but a good vein
180' below, which it is expected will be worked in the future.

DESCRIPTICN OF MINE AWD IETIODS OF OPERATION:

lMethod of Working: The mine 1s worked with double entry,

room and pillar system. It is laid out in blocks, A, B, and C,({See
lap) and the rooms are driven and pillars pulled on the retreating
plang each block being pulled as soon as the rooms are finished,
from the inside.

The entries sre 1C feet wide; the main pillars are &5 feet
and the side entry pillars 30 feet. the rooms are 2C feet by
20C feet, with 2E foot pillars.

Equipment - Surface: The outside equipment consists of

T

steam hoist, operating the I. & P. chain haul from the slope; washery
containing picking tables to pick out the larger pieces of slate,
crushers and Pittsbﬁrgh Jigs and storage bius with a capacity of 1800
tons. The refuse from the jigs, containing from 40 to 507 combust-
ible material, is carried by an aerial tram and stored in piles for
vossible future use, the washed coal being stored in the bins, and
carried by larry to the coke ovens. There are.550 - 13 foot Bee-
hive coke ovens in baiteries of 190 and 160 ovens, which are pulled
by mechanical pullers. The coke is not forked or screened, but
coke, breeze and everything is shipped direct to the smelters.

There are fully eqiipped machine and electric shops, store housese,
and everything necessary to do any and all sorts of repairs.
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Seven boilers of 150 H. P. egch; an éépel?fan with a cavacity of
65,000 cu. ft. of air per mimute, with an average water gage of
.9 inches.

The camp (town) is beautifully located and well laid out.
Tae sanitary conditions are excellent and great care 1§ exercised
by the managenment to keep it so. The buildings are all built of
coke breeze, concrete bdocks, with nice, well kept yards surrounding
each snd all coutaining water, sewerage and electric lights.

There is a handsome well kept store, office building, clubd
house, with baths, etc. Boarding houses for single men, a saloon,
run ander the supervision of the Company, end an excelient school
house, an excellent sanltary barn and large run for mules. There
is a good water system and a2 well organized fire protection, with
hydryents and hose houses, well placed, and a well drilled fire
deparinent.

The mine was equipped with three Draeger helmets, but
training work was not kept up and there were no trained men at the
mine, except the shotfirers, all of whom were in the mine at the
time of the exnlosion.

Touipment -~ Underground: The haulage system consists

of rmies, mo%tor and chain haul.

limles are used for bringing coal from the rooms to the main
haulage roads, it is then handled by 10 ton electric locomotives, two
in number, operated by 24C volt direct current. It is then brought
to the foot of the slopewhere the H. & P. chain haul transfers it to
the washery. The slope was put in through rock to the coal in
order to get sufficient elevation to have the coal go to the cruchers
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and jigs by gravity. The rails in the entrjes are 3C and 40 lbs.
end in the rooms 20lbs. e cross ties are 4" x 5" x 5-1/2,

of pine and the props are pine and spruce. All stoppings in the

main entries are built up of coal breeze cancrete blocks. The

pit cars are built of wood, weight 1800 1bs and have a capacity

of 40C0 lbs. One pump szkes care of 211 the water in the mine and

is driven by electricity. The main roads are lighted by electricity,
116 volt, D. C.

The coal was all supposed to be undereut by hand, but
after the explosion a number of holes were discovered " on the Solid"
with no mining whatever.

A complete sprinkling system of pipes and nose was in-
stelled in all the entires excent the First and Jecond ¥West B and
12 Imperial Sprays $642 were in continuous cperation in all the
intake entries. The sprinkling system did not extend into the
roons. A complete and elaborate electric firing system had
been installed. Details and blue prints of this system are
attached herewith and form part of this revort. About two
months prior to the explosion, this system had been temporarily
sbandoned, the reason given being that they nad trouble witn the
men cutting the wires, resulting in a Large number of missed shots.
The explosives used at the time of the explosion were 40% nitro-
glycerine, dynamite and some Altria B was being tried out.

There was one chief and eight (8) assistant shot firers.
The miners were not allowed to hanile explosives,but the loading and
tamving of all holes was done by the shot firers. The explosives
were carried in oan a car to a central voint (about 450 lbs. each day)
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sometime in the original box and sometimes in sacks, and distributed
among the shot firers by the chief, each men carrying his alloted
portion to his particular district, loading and firing his holes,
and any unused explogives brought out and checked in by the chief
shot firer.

Adobe (Clay) was used exclusivelymfor tamping., This was
carried into the mine and kept at convenient places.

The powder magazine in which were stored from 30 to &0
tons of dynamite, is located about 1000 feet from o. 5 opening
and the thaw house in which one days supply ouly was kept in about
200 feet from this opening.

The checking system for men was very comnlete; 211 men
entering the mine through :the checl house at io. 5 openizg.(?his
opening was used only for men and timber)

Faen man received a check from the board on entering the
mmine and was compelled t0 deposit same on coming out.

The shot firers entered the mine through the check house,
if any check was missing from the hoard, they did not enter the min e
until this men was located.

As soon as 2 man was employed,cards were made out in dupli-
cate, one being kept in the office and the other in a receptical on
the check board showing the same number as his Dbrass checlk. Bach
card showed the date, man's nsme, age, nationality, married or single,
number of children, prior occupstion, appearance and working plan in
the mine.

Ventilation: The ventilation is induced by a 15 x 7

double intake, reversable, Dapel fan having a capacity of 60,000 cu.ft.
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of air per minute, placed at the collar of the fan shaft, leading from
the fourth north entry. This shaft is sunk in rock 60 feet to the
coal and is concreted (re-inforced) the whole way. Tull details of
the faﬁ instaliation are shown on the accompanying blue print. Air
is taken in from *three openings or intakes: Tirst; - The main slope
is used as a haulage way and all the coal is brought out at this point.
Second; - Nu. & (Pifth Bast) opening is used as z man way and for
hauling in timber and other supplies, ineluding explosives. The

mules also travel this manway. Thirdy - The Janan opening is so
nzmed from the fact thatthis district is worked entirely by Japanese
miners and is used only as an sir way. The opening is closed by

‘an iron grating to preveant men going in and out.

The ventileting current is continuous, with concrete and
solid rock over and under-casts on the RKEH main entries and wooden
doors in the newer or advanced workings. These wooden doors, I &a
told, are temporary and will be replaced by overcasis later.

The air throughout the mine was good, even in the faces of
the rooms, and though I am told that small anounts of gas had becasion-
ally been found in some portions of the mine, I made careful search

during my investigetion and failed to find any with & Wolf lamp.
I had no sample bottles and consecuently could not take any air samples
for analysis.

The storpings on all the main entries are billt of coke
breeze concrete bdocks end the cross cuts are mostly gobbed with rock.

STORY OF THE EXPLOSION:

I received notifications of the explosion at 7 o'clock on

the morniug of the 10th at Osak Creek, Colorsado.
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I irmmediately got in commiknication by wire with the officials
of the Iloffat Road znd arranged to move the car on the 9:00 a. m. train
for Denver. I wired the Carbon Goal & Coke Company that we were coming
and received a reply from IIr. Guiterman stating that his representative
would meet me in Denver with full details. I wired the C. & S. 2. R.
asking them to hold their 7:45 train end received renly that they had
no train of their own, that the 7:45 was a Santa Pe through train and
they could not hold it. I then wired the De & Re G. R. R. asking them
t0 hold their NHo. 15 and received renly stating that they would do so.
The Moffat train was two (2) hours late in arriving in Denver and we
found the D. & R. G. waiting for us. Ve arrived,at Piteblo at 2:00 a.

me and left on C. & S. for Trinidad arriving st 8:00 a. m. on the morn-

ing of the lith. I took an automobile and went at once to Cokedale,
arriving at the mine at 10:00 a. m. Saturday the 1llth. Cn arriv-

ing at the mine I descovered that all the bodies had been recovered
except two, which had already been located snd were brought out at
12:00 o'clock.

The Explosion: The explosion occured at sbout 9:00 .

o'clock on the night of February 9, 1911. Dense volumes of flame,

smoke and dust came out of the main skaft slope and fan shaft, with

frightful violence. Cars and timbers were hurled out of the slorpe

for hundreds of féet and the shock of the explosion was felt in all

the houses in the Camp and even as far as Trinided, 92 miles wway.
Considering the violence of the explosion, the damage to

the propverty was comparstively slight -~ very few falls occured and the

fan did not stop working. The explosion doors worked perfectly

and the top of the fan shaft, which was bullt of wood, was simply
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1ifted off and came down almost in the same place.

The explosion wes caused, I believe without a doubt, by
a blown-out shot in Room 2}, off the First Test B, accentuated by the
detonation of a sack of dynamite left near the face of the room and
propogated by coal dust scattered throughout the entries and rocms of
the mine. Details of %this will be taken up when giving the results
of the investigation.

Rescue and Recovery Tork: The work of recovery was

started immediately, under the supervision of ¥Mr. F. A. Sutton, Asst
Supt. of the mine. The slight necessary repair at the fan shaft
were mode and the rescue party, headed by ¥r. Sutton, went down the
main slope to the steel doors connecting the slope with the Third
Zorth entry and llain alr course. These doors were set 1n concrete
and it was found thst the doors, concrete and a&ll had been carried
away by the force of the explosion and were found about 7% feet
from this original position 1an the Third North Entry. The doors
were bedly bent and twisted. A temporary brattice was put up
and the wvarty soon were able to establish sn inside station at
the junction of the 8%h “est B and the Main slope or Pourth Hortn
Eantry.

The Carbon Coal & Coke Company, was the first Company to
install helmets in the State of Colorado, but they made the mistake
of installing three helmets only and of training only the shot-firers
anG from what I can learu, even these men were not thoroughly trained.
o one else at the mine excent iir. Sutton had ever had the helmets on
and he had only worn the helmets on two previous occasions for periods
of about one-helf hour each and did not thoroughly understand it.
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1r. Charles Chsmbers, Supt of the Sopris mine, now arrived
on the scene and he and Ir. Sutton determined to put on the helmets
and make the investigation prior to the arrival of the helmets and
men from the C. Po & I. Company and the Victor-imerican Tuel Commany,
both of which Companies imediately started their men with helmets
from Trinidad snd Hastings. Chambers got up out of a sick bed where
he had been confined for 10 days with LaGrippe and was in no con-
dition tc wear a helmet. The third helmet was not used for lack of
e wearer,although I was told thet they held this third helmet back
as a reserve. When Sutton and Chambers reached the First Slant
haul on the Fifth West B, Chambers saw Sutton, who was about 150 feet
ghead fighting at his helmet and suddenly drop. ¥nowing that in his
weak coandition he eould not possibly bring him out, he went out for
help. After considerable delay, Robert ileeks, a track layer from
Starkville and another man voluntedred to go in without helmets and dbr-
ing 3utton out. When within about 100 yards of Sutton the other man
remarked t. lleeks, who was counsidersble ahnead o0f him, "ieeks, this gas
is getting me, I must go out'; lleeks answered,i"come on, I'm a2ll right®
and immedisztely dropped over and lay apparently dead. The other man
then came out. Acceording to the memory of those present, fully 30
minutes elapped before the en from the C. Feo & I. and Victor-American
Companies arrived with helmets and brougnht out the bodies of Sutton
and Ileeks and the Doctors stated that they were both dead. Although
they were both worked on for fully an hour with the Pulmotor, they
showed no signs of life.

Upon examination of Sutton's helmet, it was found that ons of

the Potash cartridges had not been screwed on at the bottom, but was
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simply set in nlace and screwed on at the top. This premittéd the in-
jector %o pull in the outside air, which nresumably contained CO.
The tube leading t0 the cooler,was pulled out, but whether this was
done during his struzgles to get the helmet off or prior is unknown.
The tyoe of helmet used hu 3Jutton and Chambers was the #1 Draeger.
Immediately upon the arrival of the rescue car of the C. Z.
& 1. Company and the helmets and men from the Victor-American Fuel
Company, which was about 11:30 that night, regular helmet crews were
organized under the direction of Ifir. P. H. Bayless, Supt. of quedale
mine, and ¥r. J. 5. Thompson, Div. Supt. of the C. F. & IL Compahy,
and & systematic search was made of the whole mine with the result
that by noon of 3Baturday, &ll the bodies had been recovered and
brought to the surface sud the air of tke mine restored to i%ts nor-
mal condition, so thet it was possible to explore the whole mine
without helmets.
The position of the men in the mine at the time the explosion
occured and when found by the helmet men, i}s as follows:
Jas. Carelli and Zanot, entry men, working in face 3rd West C.
Tretter and Cheggi, " " " v 4th v ';
211 four of these men were found in the 4th West B. entry,
between rooms No. 5 and Fo. 6. Tey were traced by thelr tracks in
the dust.
Hoxbox and Zazudek, entry men, working in 8th Jest C.
S5iliga end Poxzorsky, W " " " 7% " ®
All four of these men were found in 8th West B, between
the 3rd aad 4th crosscuts,.
¥lapick and Rawovski, shot firers were working in Room 5,
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Tirst “est C and their bodies were found in Second est B, near the 4th
South.

These ten men, 1f they had only stayed in their working
places, would have been saved and the death roll would have been seven
mern instead of seveuteen.

The doors on the 5th South were blown openrn by the force of
the explosion and the foul 2ir did not penetrate to this entry.

Farish and ilokoosh, shot firers, were working in room Ho. 20
off the 3rd est 3 and their bodies were found abouf 5C feet from where
they were working.

Malach, head shot firer, and Francis and Pieeha, shot firers
were vpresumably in room 24, Tirst Jest 3.

These three bodies were found in Seeond ¥est B entry, near
the two shot firers who were working in the C block.

These last five men apparently had no chance for their lives.
““hile none of them showed any signs of being burned, the poisonous gases
resulting froa the explosion filled all the entries and undoubtedly pen-
etrated the rooms in which they were working.

The two rescue nen, sSutton and Ileeks were found in the Fifth
Vest B, near the First slant haul.

™o shot firers, the only men in the mine wWho eseaped, were
in the 3ixth Test A ) Used as 2 man way) at about room 17.They siated
that they were struck in the fzce by & blast of ¢o0ld air and almost
izmediately knocked down by & blast of hot air. Their lights of course
were put out, but they succeeded in working their way out through the
No. & opening.

Condition of bodies and probable cause of death: None of the
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bodies showed any signs of violencé or burning and that together with

other evidence seems to show conclusively thet the men were gll in rooms

or entries, into which the fiame or force did not penetrate. The

faces of the men were pale and there was no swelling or inflation of

any portion of their bodies, no bulging of the eyes or protusion of

t@e.tongues and no signs of strugi;ling on the part of any of them.
Although no analysis of the blood was made, the dccetor who

exanined them stated that they died of CO poisoniag. Some of the

men traveled nearly 200C feet before dropping and apparently died

where they fell without a struggle, others only got about 100 feei.

INVESTIGATION:

The investigation was started on Sunday morning by the
writer, assisted by iIr. Thos. Harvey, i'r. Thos. Tweeddale and ir.
Geo. S. Parker of the C. F. & I. Company Hescue car, iir. Parker
had previously worked for the carbon Coal & Goke Company, as driver
in the Cokedale mine and as the local nanagement had no one familiar
wita the mine whom they could spare %o assist in the work, Parker was
employed at their suggestion.

On ILlonday moruning,at the request of iir. Bayless, Iir. Geo. Fe
Duck, estern Editor of Ifines and Ilinerals, jolned our party and rend-
ered valuable assistance by his suggestions and in other ways.

The result of the investigation showed that though the
heal and force resulting from the explosion was intense and great, the
damage done to the mine was slight, due to the wet conditlion of certain
portions of the mine and the good roof, mich of which reguired no timber-

ing. The almost total absence of Famkk falls in the entries render-

ed the work of recovery comparatively simple and easy.
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Shooting off the Sblid and Blown—out shots: Al though

the anagement stated to me that "shooting off the solid™ was strict—
ly forbidden and that there had never been a blown-out shot or windy
ghot reported, except one and then the shot firer was badly burned.
I found 18 blown-out shots and & still greater number of shots " on
the solidv. In looking over the shot firers records, I found occa~
slonal records of "rejected shots" averaging one per day, but the
reason being in ¥very case "dirty hole", not one instance of " on

the g0lid" or improper mining".

I was also told that it was a regular practice of the shot
firers to load and fire any sort of shots for their fre inds, but to
reject shots of others on the least provocation. Tnis may be only
talk but tends to throw some light on the whole subject.

Blown-out shots were found as follows: Room 21 -~ Tirst
West B, rooms 10, 12 { 2 blown-out shots) and 28 — Second West 3.
Air course off Second Test B paralleling Fifta South, 2 blown-out
shots; Room 1, First est C, room 25 Third Vest B3, 4ir course being
driven from Third “est B to eonnect with Second Test B, & blown-out
shots, Rooms 13, 17 and &%, TFourth Jest B and Rooms 9, 12, and 21,

3ixth Yest B.

Humidity Conditions: Ilain Slope (Fourth North Intry)
Dry. Eighth Vest going Rast, dry to cross leading to Pirst South

going west, dry to Eighth Forth and 8tanding water in G block.
Seventh Test damp throughout with standing water in A
and B blocks,.as indicated on map.
Fifth and Sixth 4, damp throughout.

First, Second,Third, and Tourth Test A, absndoned and caved.
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Fifth and Sixth 7est 3, dry excepnt whern humidifiers were
ruming.

Second West B, dry up to room No. 9; wet to room No. 4 in
the C block.

First West 3, very dry up to room No. 20 and from this vpoint
up to room 8, there was standing water from 1" to 6" deep; TFrom this
point, {room 8) to Room 1, the entry was caved tight. This entry
had been absndoned, =s will be explained later, and the caves occur-
ed prior to the explosion,

The C block was wet throughout all the rooms and entries,
with standing water in all the entries from the Fifth South for
distances varying from 300 to 600 feet.

First and Second South; wet.

Third South; dry up to the Second West and from that point
out to room Wo. 5 Japen entry was very wet, although the rooms of
the Jagpan entry were very dry.

Tourth South; dry up to Eighth crosscut and from that
voint to the eleventh crosscut was very wet and sloppy and dry from
that voint up to Second Test or Slant leading to Japan entry.

Fifth South, was very dry in places, but there was noting
but rock dust on the entry as it had been brushed down to mske grade.

A11 the veildence points to blown-out shot in Room Noe 21 -
First Test B, as the initiating cause of the explosion and in des-
cribing 1u detail, we will start from this point.

Firgt West B. : About one year prior to the explosion

this entry had been abandoned, the rails, ties and pire all pulled,
the reason being that the coal was poor and dirty. 4bout nine months



later the Company needed more coal than they were getting from their
other workings and this entry was re-opened and the track laid term-
orarily, but the piping was not replaced and the entry was sprinkled
occasionalit with a water car. I am told that the entry had not
been sprinkled for three weeks prior to the exwvlosion.

Room Iive. 2l; This room was heavily timbered, prior to
the explosion but upon reaching there it was found that there was not
a single timber standing. All the props had been blown out into the
entry and portions of the room had caved. The face of the room
showed that two shots had been put off, one of which was a blown-out
shot and the other did its work well and broght the cosl down in good
shape. Twenty foot from the face and in a direct line with the
blo.n-out shot, was a hole in the floor two feet deep and three fect
in diameter. At this point 2 cross cut had been started toward
room Wo. 20. This cross cut wasg in 10 feet. The track was torn
up for 15 feet in each direction from the hole and the rail near-
est the cross cut was bent into same andi one piece of the reil 12 in-
ches long was broken off and found lying on & bench in the cross cut.
The balance of the other rail for a distance of two feet was blown
off and found on the other side of the room. Cross ties were splint-
ered and hxkmem broken and scattered through the room. Cne half
of one tie was found at the face partly bdmrried under the broken
coal. This room was supposed to have been fired with Altna B
nowder, wnich was being tried out, but a careful review of the powder
records indicated clearly that all the Altna 3 taken into the mine
had been used up before reaching this point. S0 we are forced to
conelude that 407 dymanite was used here.
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The only theory we can deduce frow the above facts is tha
the shot firers left a sack of dymamite on the track and either for-
got it or did not have time after lighting the fuses to take it out
with them. The flame or concussion from the blown out shot caused
the dynamite to detonate and this set fire to the dust in the room
which progated to the dust in the entry.

The condition of the room clearly indicates that the blown-
out shot went first and the shot which broke the coal went after the
explosion had sterted.

Tris was the last shot fired in this district as the tamping
bar was found in the cross but between rooms 25 and 24, Room 22 was
not working. Timbers were sirewn in the entry both ways from room
21, ana the entry was very wet, standing water 1" to 6" deep, From
room 2C 40 room 8 and from that point in was caved tight. Two cars
standing on the entry in from off room 20 showed coke on inbye end,
and both cars were thrown off the track. Timbers were down t0
room 12 where all signs of force ceased, showing that the explosion
was checked in this direction by the standing water. Gone of the
inbye rooms showed any signs of heat or force. The force and flsme
went in the other direction on this entry and passed throu:n the cross
cut opvosite room 20 to the Second Test B. and the other cross cuts,
but did not penetrate into the rooms on this (First Test B) entry.

The cross cut designated #7, wes stovpe d with canvas brattice which
Was blown into Second Test 3 entry aud heavy coke 2" to I" thiek was
found on timbers holding this brattice. The other cross cuts be-
twcen these entries showed similsr conditions. 411 showing the
force and flame coming through, the cross cuts from First est B to
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Second Test 3.
Room No. &3: 'o shots fired and no holes loaded and
tamping car (Wooden) found in cross cut leading to room 24 showing
that the shot firers, Francis and Piecha were in this room at the
time of the explosion and dropped their stick and ran. As
allach, the head shot firer, was found on the entry with these two
men and showed no signs of being bruned, it is assumed that he was
with them at the time of the expiosion. There was no pewder (dynamite)
in this room and the scraper was found in one of the holes.

Rooms Mos. &5 — 28: These rooms showed no sigms of heat

or force , but the slant hanl leading to Second "est B showed force
and heat passing thet way andi at the junction of this slant haul and
Second Vest 3 a rmule wss found dead near a powder car. The mule
had broken loose from the car and was badly burned. There were 14
sticks of dymamite still in the car in a sack. Thirty feet inbye
the car 2nd lying on the floor of the entry was a sack conatining 60
sticks od dynamite. The sack was singed but the dynamite was intact.
It would anpear that the mule was hitched %: the car somewhere ai the
Tirst West 3 snd started to run when the explosion took place and
got és far as the junction where he drouped and broke the trace chain.
One sack of dynamite fell out of the car and the flame burned the
sack, but was not sufficiently hot to ismite the dynamite.

Second Test 3: The flame and force came through from

the First Jest 3 and seemed t0 divide at the cross cut opposite
room 21, going in both directions, dying out at room 9, where the
entry was very wet and sloppy. The rest of the entry from room 9

out was very dry and dusty.



Room o, 20: Car in neck of room showed coke on iunbye
side of doors and both ribs of rcom showed coke for 15 feet in from
neck as well as on timber.

Sample Mo. 20487 of road dust taken on entry directly op-
posite this room showed the following analysis:

Proximate fnalysis:

Coal Coal Coal ¢ reférred to
coal.
(4ir dried) {4s rec'd) (loisture Frec) (Loisture &)
( ash free)
Moisture . »90 2.88
Volatile matter 23.05 22.89 2S.286 3B .46
Fixed carbon 41 .95 41.11 42.33 64.54
Ash 54.10 5504‘2 54:.41
100.00 1¢0.0C 1CC.00 100.0C

Sulphur +50 49 .50 76
Room Ig. 19; Shot down in good shape. ¢Coke on ribs of

neck, but did nct penctrate into room. Zntry showed force coming
irbye.

Roaom ¥o. 18: Face cleen and coal mostly loaded out. Two

holes; the one three feet deep with two feet of mining and the obther
in the cross cut four feet deep " on the solidf. These holes had
not been loaded or fired and were probably rejected by the shot firers
although no record was made in their books to this effect.

2oom o, 17: Pulling pillars. On shot which brought

dowa the coal in good shape.

Hoom Tig. 16: Two holes realy to load and in good shape.
Rooms los. 15, 14 and 13: Two holes ready to load and

in good shape.



Doom Ko, 12: Showed two blown-out shots, one foot apart;
both shots square in the solid. It looked as if one shot had been
fired on some previous might and had blown out and the other had been
put beside it on the following day and fired with the same result,
but I 4o not believe either of these shots were fired on the night
of the explosion. fnother hole in the face of this room was in the
sclid, six feet deep, with one foot of mining in the upper coal,
five foot on the solid with no chance to break. Still another hole

was in six feet deep pointing straight in, with three feet of mining.

Room Yo. 11: WMot working - finished.
Room Fo. 10: Cne clean blown-out shot. This was pro—

bably blown out at some previous time, as there were three other
holes in this room ready to lozd and well silaceil.

Room Yo, 9 %o 1: These rooms were all finished and pill-

ars pulled and rcoms caved.

Y

Secohd Yest B: {(Con't): The entry showed heat and force com—

ing inbye to room No. 9, although the flzmes did not rropogate into
the rooms. | At room 9 and inbye the entry, beiug very wet, the flame
died down.but the expansive force scattered mud on the ribs and roof
at the junction of Pifth South and timbers, but no further signs of
force or viclence.

4 sack of dynamite was found at the janction of Fifth South
and Second Wesk, covered with mud.

Alr course being driven off Second ‘Jest B to connect with
Third Vest B was in 50 feet. This entry was 3 feet wide and two
blown out shots were found in the face, , the one 6 feet ani the otn-
er 5 feet deep. The mining in this case was 2 feet deep.
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Room No. 21: G0t workiang and no signs of heat or force

in room though timbers and coal in entry showed foree and flame going

outbye.

Room No. 22: Slight coking on inbye rib; face of roonm in
good shape.

Room No. 23; Car in neck of room showed coke on inbye

side of doors. Timbers 10 feet outbye this room in entry showed
slight ecoke on inbye sides. The room was in good shape.

Room Yo. 24: Room not working. A car in necit of room
showed coke on sides and ends.

Room Fo. 8B: All s :ots had been fired and coal had been
brougnt down in good shape.

light coking oun ribsruesr

wl

Room Ho. 26: Tot working.
entry and on entry at this vpoint.

Room No. 27: o shots had been fired in this room on
the night of the explosion, as the miners had apparently not prepar-
ed any holes. The coal had been shot down on some previous night,
probably the night before and was only partiglly cleaned up.

Room Ho. 28% Coal was shot down in go.d shave at the face,
but a blown-out shot on the rib. The shot was put in straignt and
"on the solid”, 1t was 5 feet deep. There were no signs of heat
or force in this room however, except at the neck and in the entry
and then only slight coking on the ribs.

Room No. 29: Cosgl shot down well and no sigus of force

or heat, excent slight coking on ribs at neck and in entry.

Third Cross—cut: Here was shown rock stopping undes-

turbed with slight coking on ribs. There are no rooms between this
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and room 32.

Room . &2: This room showed coke on ribs, timbers and
at the face. The coal was shot down in good shape and there were
no evidence of force ian the room. The flame was propogated into the
room and up the face.

Room YNo. 33: Ccke on ribs for 10 feet in. A roll of
fuse was found on & bench 20 feet in, undesturbed. Room was well
mined and holes well placed ready to load and shoot.

Room No. &4 Car in neck of room showed coke on sides
and ends. Heavy coke on both ribs for 30 feet in. The props in
the room were undesturbed, but showed coke on inbye sides. The face
was ingood shape; the coal well mined and three holes ready to losad

as per sketch:

o

{ liined 5%' deep

S 2" slate band Holes

deep

D
T
Tl

N "

¥

Room 0. 35: Hot nvdrkiné. Yo signs (“;f heat or force
slight

excepj:jcoking on ribs near entry and coke on entry.

Cross—-cut on First West between 35 and 36, gobbed with rock
and undesturbed.

Room No. 36: Ko signs on heat or force in the room, but
slight coke showed on ribs and entry.

The bodies of five shot firers, iiallaeh, Pi:echa, Traucis,
Klapick and Ranoveki,were found on this entry between room 36 and
the Fourth South entry, but none of them showed any signs of being

burned. Clearly showing that they came there after the explosion,

- 21 -



and were killed by the afterdamp. Tery littlie heat or force was
in evidence on this entry, but &1l indications pointed to the ex-
plosion coming out this entry into the Fourth South.

Fourth South EZntry:

Slant haul to "Japan" entry: This slant haul and the

Japan entry up to room No. 5 were very wet, with standing water, and
there were no indications of heat or flame propogation but condiderable
expansive force.

‘A pit car was found 75 feet beyond the junction of Slent
haul with Third South into the Japan entries, turned completely over,
one door and one wheel broken off and carried 20 feet further, show-
ing conclusively that the force eame out this entry with cousiderable
force.

Japan Entry: The rest of the Japan entry, including the
rooms was very dry and dusty, but the flame did not propogate on ac-
count of the wet zone which killed it down.

This entry beyond the junction with the Third and Fourth
Soutn showed no signs of heat and force. A careful examingtion
was made of all the rooms leading from this entry and except for its
dry aud dusty condition, everything was found in excellent sheape.

Fourth South and Third South: The explosive wave came

out of the Fourth South toward the magin opening, part going through
Cross cut 20 and 19, and toward the Japan entry, but died out before
reaching this point on account of the large amount of standing water
between this cross cut and Japan. The rooms on this entry had been
abandoned. The portion going out the Fourth and Third Test and sweep-

ing through the cross cuts, all of which were oven.
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There was intense cokings and signs of inteanse heat in both these
entries and in all the cross cuts to Third Test. The Third South
was used as a haulage way for empty cars and between cross cuts 15
and 19, there were 32 empty cars, all showing heavy coke on all sides
and ends.The bottoms of the timbers (Caps) in both Third and Fourth
South were scorched and heavy coke from 4" to 3" thick on outbye
sides of timbers snd props. The coal on the ribs of cross cuts
16, 17 end 18, was coked in places some of it 2* deen. The heat at
this point was intense, though the force exhibited did not seem as
great as at other places in the mine.

Sarple of coke was taken from first set of timbers inside
cross eut 16, off Fourth South; coke at this point was 2" thick.
The sample was numbered 20720C.

THIRD WEST B.

This entry was used up to cross cut 4, as a storage and
havlage way for empty cars. There were Z1 empty cars or this track
ani on the turn leading to the Fourth South. These cars were gll
thrown off the track and jumbled up in a mess and the end cars jambed
up against corner at the intersection of the Fourth South and Third
est. Heavy coke showed on sides and ends of cars, but heavier on
outbye ends, and all timbers showed heavy coke on outbye sides. A11
indications seem to0 point to the force comiug outbye. Timbers were
thrown outhye up to the Third eross cut (;;gg. Slight falls occured
in this entry.

It is difficult ‘o understand why the force came outbye at

this point, as the force certainly went inbye at the the Tourth Vest

B, as will be shown later.



The stralght entry { Third est 3 ) leading to the Tourth
South was bratticed off with a wooden brattice and was blown out
into the Fourth South.

It seems possible that the explosive wave came into the
Pourth Jest B from the Fourth South apnd promogated through the cross
cuts 1, 2, and 3, and came out the Third West B, as the cross cuts all
showed the force comiag from the Fourth Vest 3.

—

Cross—cuts & and 5: Tnese cross cuts showed no signs

of heat or force at the entry.

Rooms NWo. 29 and 28: Caved and absndoned. Mo signs of

force or heat.

Entry from cross cuts 4 - 6, very wet with standing water

Room Iio. 27; Caved at neck but being worked through room
26, Coke on timber in entry and on ribs of cross cut 6 and coplous
coke on ribs and timbers of room,; snowing flasme t0 have entered through
roon Lo. 26.

Room Lo. 26 Car in the neck of this room showing heavy
coke on inbye side of doors snd on ribs and props into the face and
on ribs of cross cut into room 27. There were three holes in the
face of this room filled with dust and fine coal and one of the holes
was plastered with coke. These holes had noi been loaded and two
of them were oun the solid & feet and 4 feet deep. Car on cross cut
intc toom 25 (cross cut not yet holed through) éhcwed heavy coke on
inbye side, and heavy cok: was found on ribs, timbers and gob.

Room io. 2B: Gar 10 feet in the neck of the room: off the
track and against the outbye rib. Heavy éoke on car and ribs and on
inbye sides of props up to within 10 feet of face of room. Tive holes
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in the face ready to load, in good shape. In the face of inbye cross
cut was found a blown out shot. This shot broke down some coal, but
the hole ﬁas still three feet in the solid. This probably happened
the nigh$ before the explosion as this district was not fired on the
night ¢f %he explosion.

Room Fo. 24: Car in neck off the track, blown against
the outbye rib, showing coke on inbye sides of doors. . Heavy coke on
ribs and inbye sides of timbers up to within 10 feet of the face of
rodm and on both sides of cross cut to room 23. A roll of fuse was
found in this cross cut burned.

Cross-cut o, 7: This cross cut showed slight coking on

ribs, but nothing to indicate the direction of force.

Room Mo, 23: Car at neck off track, blown against outbye
rib showing heavy coke on sides and ends. Props down, blown inbye
with heavy coke on inbye sidese.

Room Iio. 22: Coke on ribs and inbye sides of timbers.

coke

The /EXE was not so heavy as in the other rooms and the heat was not

se intense. A roll of fuse was found in the room, which was scorch-

ed but not burned. Four holes were well placed and ready to load.
2oom flo. 21: Coke on both ribs and slight on inbye side

of timbers. Tour holes in face ready to loa=d and in £o0od shape and
~one in ¢ross cut.

Room No. 20; Cokc on both ribs and slight on inbye sides

of props, which were nct disturbed. Three holes in cross cut placed

as per sketch: ML' 9‘"——;{/‘1/")7"773 é[’deeP,

é/
5
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- A woles $h deep.




Cross cut Io. IX: or slant daul to Tourth 7est Bg  opposite

roorm 20 was very thick with dust, but showed no coking. Dust was
blown into Third Yest and timbers were thrown out of cross cut into
Third “est B and against the inbye rib and outbye Third Vest B with
great violence, indicating that force came out of Fourth West through
this cross cut 1into Third ¥est 3. Dust sample [o. 20735 was taken
at this point.

Rooms YNo. 19 and 18: Pulling pillars. XNo signs of force

or heat in this room or in the entry.

Prom this point out to Fifth South, the entry was wet and
the explosion wave and flame HXIHAE died out for want of something
to feed on.

Air course was veing driven oprosite cross cut 18, to
connect with Second Test 3B, and was 1in 30 feet. Two blown out shots
were found in the face of this entry. The holes were 45 feet deep
and streight in on the solid. ™wo picks and an axe were found 20
feet from the face covered with dust and fine coal, but there were
no evidence o0f %the explosion haviag étarted at this point.

At Slant haul into Fourth South timbers heavily soked on
all sides, but slightly heavier on outbye sides. There was no timbers
down at this point so it was not possible t0 determine absolutely the
direction of the force at this place, but further in all indications
point to the force coming into this entry from the Tourth South.

Cross-cut 0. 1: This cross cut showed coke on both ribs

and on all timbers in the entry.

Cross~cut Lo. 2: Coke on both ribs and in entry. In

o
¥

entry at this point timbers blowm and thrown inbye.



Cross-cut Ho. & This cross cut was used as & storace
L=

place of timbers and near this point in both Bhird and Fourth West
B euntries, timbers were strewn in all directions. I am told that
all these timbers were stored in this cross cut, prior to the ex-
plosion.

Cross—~cut Iic. 4: Heavy coke oa both ribs, but no dis-

tinct evidence as to direction, but in entry coke on ribs and timb-
ers and indications voint to force coming inbye.

Cross—cut ¥o. 5: This cross—cut showed coking on ribs

and force going into Third West.At this cross-cut a detour was made
on account of a fault and all the reoms up %o 14 were opened-up off
this entry.

I will describe the conditions found in the main entry
first and then come back to the detour and the rooms leading off it.

The eondition of the other cross-cuts up %0 and including
No. 9, has already been described under Third *Jest B, showed the same
at this entry, all indications showing force coming from Fourth Test
B into Third Jest 2. The entry showed slight,coking on ribs and timb-
ers, but no evidence of intense hest or force until the slant haul
leading to room 15 was reached.

Room 10, .5: At this point the slant hzul forning neck
of room 15 was caved and car was found on the $rack with end door
smashed inbye as if with flylng timber and heavy coke on inbye ends
as wellas on inbye sides of prons and caps.

Rooms Ho. 15,14,18 and 12; These rooms were caved tight

at neck and had to be approached through the other rooms. The eondi-

tions found in these rooms will be described later.
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Rooms Iio. 10 and 11: Hot connected with this entry.

Pntry between 14 and S Showed decided coking on ribs

and inbye side of timbers and the cross-cuts showed coke on ribs bdut
no evidences of force going through to Third West B, slthough the
cross—-cuts were all open. The water in the entry (Third West) and
in the cross—cuts probvably accouated for it.

On the entry between rooms 12 and 13, were found pieces of
strap iron from a pit car, pvart of the door and one wheel were found
in cross-cut No. 12, a piece of wheel found six feet in the neck of
room 8 and the body of the car thrown against the inbye rib of the neck
of room 8. A viece of the hub of the wheel was found in front of room
ic. 6. It locks as if the car was standing on the entry at room
13 and was carried by the force of the explosion to the point where
found. This is the car which the paper stated wss loaded with dyne-~
mite, which exploded and was the ﬁrime cause of the trouble. it is
my opinion that there never was any dynamite in this car, for if
there had becn even so0 small an smount as’ 10 sticks of dynamite, ex-
ploded in +the pit car, all the body of the car,would have been splint-
ered.

Prom rocm 12 t0 room 9, all the tinmbers in the entry were
blown inbye with considerable force and g¢uit heavy falls occured as
a result.

The firve died out at room 6 as the entry was very wet from
that point in to Fifth XEX South. The explosion did not venetrate
the rooms from this euntry but was confined to the entry and died out
on account of water.

Fourth West B -~ Detour at Cross-cut b
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Room Fo. 29: Tas not worked by was very wet and showed
no sigus of hneat. The entry was wet up to0 ensry room 22. Timbers
were blown inbye the entry with considerable force and the first evid-
ence of heat was at room lio. 24.

Roomn No. 24: All evidence goes to0 show that the flame Jump-
ed across the wet zoune, about 150 feet, and picked up at Room 24,
Tilmbers in the neck of this room blown inbye and heavy coke on inbye
side of prons and caps, up to last cross-cut. ™wo shot firers, Farish
and llakoosh were found, the one outbye and the other inbye the first
cross-cut to the right. A car standing near this cross-cut showed
heavy coke on inbye sides of doors. This cross-cut showed heavy
cokeiug on ribs end timbers within 10 feet of the car. This ¢ross-—
cut was 12 feet wide and showed two holes loaded and two holes ready
to load. 4 stick of dynamite was found on the flcor with cap and fuse
attached as if the men were prepz}ing to load the third hole when the
exrlosion took place. They evidently dropped 1t snd ran, but succeed-
ed in getting only ashort,distance, When overcone by the gas. Heither
of these men was burned. The timbers throughouf the room %o within
4C feet of the face were covered with coke and heavier on inbye sides.

Pirst cross-cyt leading into room 2Z; Showed heavy coXxe

on both ribs and sare with the Secound cross-cut. This room (23)
broke off at fault (see map), but the inner vortion of the room,
conanectel with room 24 by cross-cut, showed no signs of heat or flame,
waich only penetratid into eross-cut for IC feet.

Room 110. 2d: The flame entered room 23 from 24 through
both the first and secopd cross-cuts, and the ribs, roof and timbers

of this room were heavily coked on all sides. The timbers were not
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displaced in this room probaovly due to the ovnportunity for explosion
of the gases. The flane swept through the cross-cut to room 22.
Room: Ho. 223 The same counditious were found with the ad-

dition of festoons of vrecivitated carbon which were hanging from the
roof and covering the timbers. Jpon blowning this away it was found
that the timbers, roof and ribs were covered with athick coating of
colke, showing that an intense neat had existed ia this rcom snd upon
cooling the carbon had precipitated out. There werc no falls in
thls room.

Roor 1l0e 2l: Showed the same conditions as room 22. The
cross-cut leading to this room showed coke plaste®ed on ribs and roof
= ineh to 1 iunch thick. 3Sample To. 20368 was of coke taken from tais
cross—cuta bs there were no timbers in thls cross-cut, there was noth~
ing to iudicate the eirection Of the flame.

Room Ho. 2C: Showed heavy coke on timbers near the cross-—
cuts, but less in either dirsction from them. geavy falls occured
in botuh euds ¢f tuils roonm, but whethsr on the night of the explosion
or prior, could not be ascertained as this room was not working and
no one seecned to kmov, This room was holed through to EXEE Tift
Test B. There was an entire absence of precipitated carbon in this
TCOom. Tne flame came through both crosscuts with terrific force into
room 19. The ribs and roof were neavily coked. The floor of the
cross—cut near the niddle of the room was swept as clesn as 1f it had
been doue witlhi & broom,

Room Ho. 19: This room showed vVery heavy cokc on ribs and
timbers throughout tue entire room up to the face and in all the cross-

cutsa Coking was very heavy on ribs of all the cross-cuts and scomving
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action all in the direction of rocm 18, vas Very pronounced. Flame
ceme through all the cross-—ctts to room 17.

Roon Ilo. 17: The heat and force secmed %0 incease in vio-
lence in this room, Timbers were blowm down and coke was in evidence
throughout the room and sone heavy falls occured. A blowan out shot
in the working cross-cut not yet holed through to room 16, but it seeem—
ed 10 me impossible for the explosion to have started at this roint,
as the shot firers who were firing this district were xmovn to be in
room 24 at the time of the exvlosion and eould not possibly have
gotten there bhefore this shot went off. I an inclined to the opinion
that this shot was not fired on the night of the explosion, ss no re-
cord was made 5f it in the shot firers book which was afterwards found
and exanmined,

Room Fo. 16: The flame passed through 21l three cross-cuts
of room 17 into this room and the same heat and falling of timbers
and roof occured in this room as in 17. Heavy coking was dn evide-
ernce everywnerec.

Rooms 1T0. 15 end 14 Showed the same conditions excent

that tiae force aund violence secued t0 concentrate itself in room 1&
and the gases rushed through room 14 with tremendous velocity carrying
away every timber in the room, many of whicih were niled up in the cross
eut leading to room 1E.

Room Iio. 1o: This room.was cut off by a fault, but was
agaln contiuued through room 12 (see map). Heavy ccke was found on
ribs and timbers, A car in the cross-cut leading from room 14 was

driven off the track 3 feet wit: heavy coke on ibve ends [sides of
B J

doors) and tiibers were diiven into the room from 1d. Heavy faces in
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this room and up to within five feet of the face. A blown out shot
in the face which seemed not to have been fired on the night of the
explosion but previously.

Roorm No. 123: Heavy coke oun ribs and timbers and heavy
caves in room crosa-cut nearest Fourtn Test caved tight. The
flame swept through tils roowm with terrific violence carrying timbers
with it and caunsing some heavy falls, a2ll of which showed the fire
going toward room 1C off the Fifth Test 3.

Roum ol 11: Showed coke on timbers and in cross-cut
from room 12 showing that forces from this room and room 12 came
together at toom 10, -~ Fifth Vest B.

Room 1lo. 1C: ;s heavily coked frowm a voint 4C feet
J

inbye the nec: for 7Z feet and tiivbers were hurled out of the room
intc the Fifthe 7Jest B entry, witih great viclence. This room will
be described again in describing the resulis in Fifth Test B.

The Fourtl: Yest Intry excert at voint indicated was very
dry and dusty and the rooms wers all dry. o effort had ever been
mgde to sprinikle or wet them except with sprays and these were appa~
rently insufficient in number to accomplish the desired purvose.

Fourth Soutn, from Fourth to Fifth & Sixth Test 3:

Crosscuts ..0s. 4, 5, 6, 7, 9, 10, and 11; were gobhed with

rock and not disturbed, but slight coke showed on ribs of cross—cuts
and along the entry at intervels, but not very neavy. The entry
frox cross-cut 11 to 9 was vet azd sloppy for a distance of 100 feet
fro:z the comtinual runuing of a spray, but the flame passed over this
and continued on tne other side. The slant haul or cross-cut Ilo. 8§,

was open and timbers were thrown out of this into the Pourth South,
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Trolley supports made of 1. ineh pipe set scross the entry in hitches
in the coal were bent oﬁtbye and many of them turn from their moorings
and hurled distances varying from 50 to 150 feet. A few of them were
still in tact and showed coke on the inbye sides. The timbers in
this entry also showed heavy coke on inbye sides, excevt in the wet
zZOne.

Fifth Yest B. at intersection of Tourth South: Timbers

were knocked out and blowvn inbye the Tifth West 3, and a slight fall
occured in this entry, just inbye the Fourth South and & ear standing
20 feet in this entry had its sides smasned in by flying $imbers
showing the force coming in at this »oint. There were three cars
standing on the curve leading to the Tourth South were piled up and
thrown off the track with heavy co ing on inbye ends and sides.

- First Cross-cut showed hneavy coke on roof ribs and timbers.

A car was standing at the neck of this cross-cut which showed heavy
coking on inbye ends. One door of this car had been torn off and h
hrled against the end of = car standing in the entry 287, kmx just
inbye, smashing the outbye end of the car. There were five cars

at this point, the first and fourtih of which were thrown off the track
the other three still on. All of these cars showed heavy coke on sides
and ends but hesvier on inbye ends, 1less on outbye ends.

Jecond Cross-cut was used as a storage for nrops. These

brops were thrown with considerable force agaliust the inbye rib of
Third Test B. These were forced out of the cross—cut either by the
force coming out of the Sixth Test 3 or by the after suction. This
cross-cut showed heavy coke on ribs and roof, and I am informed that
the timbers were smoothly piled up here prior to the explosion.
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The entry between Second and Third cross-cuts showed consid—

erable coke on ribs and roof, aud very pronounced scouring action in~
dicating inbye direction of force.

Third cross—cut showed coke on both ribs and on entry.

Fourth cruss-cut. 0r Slant haul: At this point the bodies

of Sutvton and Meeks were found. 50 feet beyond the slant haul for
a distance of 50 feet was a sump with standing weter, 10 inches -
12 inches deep. The ribs and roof showed no coking above the water
but continued afterwards along the entry.

Room No., 27: Orposite ercss-cut 6, was in 30 feet to
the face and was driven 8 feet wide. Two cars standing in the neck
had outbye ends driven in and showed stroung coke on inbye ends,
slight coking on sides. The coal had beern shot dovn iu good shave
and the ribs and roof were heavily coked up to the face and heavy coke
on broken coal. There were no timbers in tais room; no falls; good
roof. There were n¢ other rooms off $his entry until room 2C was
reached, #nd this room was caved at the neck snd was morked through
the TFourth “est 3. The entry showed slight coke on ribs and timbers
and in cross-—cuts, but no signs of great heat of viclence until toom
10 was reached. The cross—cuts were all gobbed with rock and will
be described lster, under Sixth Test 3.

Prom cross—cut 1C to 12, was wet and there were no signs of

coiiing on entry between these cross-—cuts. The rest of the entry,

except as indicated was dry and dusty. ar dooy
day | _car doot
ok /
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Room Ko. 10, (See 3ketch); As has already been stated,
heavy falls occured in this room and timbers were thrown out into
the entry, clearly indicatiag that the force came out of this room
into the entry.: 4 car was found in the entry agaianst the inbye
corner of the rib at the Jjunction of the Fifth Test and the cross-
cut of the Fifth West and the cross-cut (XIII). This car was turned
bottom up, the side mashed in ( had evidently struck the corner with
tremendous fOrce).. One axle was vtent dowvn and both dcoors and peices
of strap iron torm off. One vheel was found 30 feet inbye room 10,
on tdp of the fall; one door in the cross-cut, the other door in
Fifth Vest B entry 20 feet inbye the car, and pieces of strap iron
30 feet outb&e the car.Ilt is impossible to ascertain where this car
stood prior to the explosion. It is impossible to explain satis-
factorily, to my mind at least, 8ll the phenomena which occured at this
pointe. If we asswune that the fact stated by lLir. Dalrymple is true;
that is, that the cer was loaded with dynamite which exploded in the
car, how do we account for the bottom of the car belug in tact, and
the one sidg in good shape and the other mashed in? If we assume
that the car was in the neck of room 10, it is difficult to account
for the car wheel beiug forund in room 10 on top of the fall which
must hgve occured after the force passed through the room. If we
assume that the car was in the eutry outbye the cross-cut, it is
difficult to expialn the vresence of the timber from room 1C in the
neck of the room aad on the entry and in the cross-cut. If we
assume. that the car was in cross-cut XIII which was used as a haulage
eross—cut, it is not poséible to account for its position afterward.

Room Ilo. 9: was abandcned and excent for slight coking

7
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on ribs of entry, there was no evidence of force or heat.
Roomt No. 8: Timbers standing in entry and at neck of rcom
were Dlown into the room.There was no other signs of forece and no

indications of heat at this point.

Roox No. 73 Abandoned snd caved. o disturbaunce or
heat.

Roonm No. 6: Car in neck of room undistrubed.

Rooms ¥No. 5, 4, &, end 2; Aband:-ned. No signs of force
or heat.

Room No. 1: was used as an air course snd showed no

signs of explosion having entered it at all.
Trom room 7 to the Fifth South the entry was webt with
standing water.

Sixth West B:

Curve from Fourth South - timbers blown inbye with great
force and coke on bibs and roof and strong coking oan ribs and roof
of cross-cuts up to III, but erm this point in to cross-cut IV
or Slant haul to the Fifth West entry, no signs of coke. Scatier-
ed along this entry from Slant haul for a distance of 40 feet out-
bye, were a number of timbers. I was inforied that these tinbers
were piled in the Slaant haul. If this is true, it indicates a
swirl at this point, as all the other evidence show undenisbly
that the force eame inbye this entry. These timbers shovied rosin
exuding from heat but no coking was found on or around them at this

peint.



Ten feet inbye the Slant haul were five loaded cars of coal. These
were still on the track and indicated no disturbance except on

the inbye car. A plece of strap iron 2 x 29 long was torn from this
car and found 6 feet in the neck.

gross-gut Jo. V. A portion of the top and the hinges

of a snot firer's box were found also in this cross-cut & feet inbye
the piece of strap iron. Tae box was in Fifth West B entry 20 fect
outbve this cross-cut. This would seem to indicate that the forces
either met in this cross—cut or came into the cross-cut from Bixkk
both entries at different times. his point I was unable to settle.
There was no coke or other evidence of heat in this ceross-cut, or

on the entry at this point.

Cross-cut liv.e VI: showed strong coke on inbye rib, none

on outbye rib, but both ribs, roof and timbers in entry showed coke
ali along up to cross cut VII, which alsc showed heavy coking on in-
bye rib.

Room fio. 23: The props were all knockel dovm, being blown
inbye. Entry showed slight coke on ribs.

Room Ho. 22: Showed the same conditions as 23. Slight
coke on ribs of entry.

Cross—cut 1io. VIII: Gobbed with rock with siight eoking

on ribs and roof.

Room fo. 21: Fo indications of heat or force at this
point ; mno coke in entry and props in room undistmrbed. A Dblown
out shot was found in the face. The rcom had the aprearance of

not having been worked on day of explosion, but .this could not be
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verified, as no one knew. A sample of road dust was taken in the
entry opposite this room,¥0.20452, showing the following anslysis.

PROXIMATE ANALYBIS.

Coal Coal Coal % referred to coal.
_ {Air Dried)(4s Rec'd) (iloisture ) (lloisture & ash free)
( free i
Hoisture 1.03 2.61
Volatile matter 19.Cl 18.71 19.21 37.75
Fixed carbon 31l .35 30485 31 .68 682 .25
Ash 48.61 47 .83 49,11
100.00 100.00 100,0C 100.00

ULTIMATE ANARYSIS.

Sulphur .36 .35 336 71

Dust was very thick and dry at this point.

Room No. 20: Props blown down fallin inbye, but no
signs of neat or coke either in room or in entry.

Roor Ho. 19: Two cars in neck of room thrown off the
track, with coke on inbye ends. Coke thick on ribs and roof of
room and on inbye sides of props, &5 feet in room, but props were
a2ll standing. Coke on ribs and timbers in entry.

Room lig., 18: Car in neck of room blown off the track, with
coke on inbye side (end) and coke on ribs and vprops for 15 feet in.
The room otherwise was in good condition with props all standing.
Coke on ribs and inbye sides of timber in entry.

Cross—-cut &Ho. X Was gobbed tight with rock, some of whieh

had fallen down on the track., Slight coking was found on rid and

timbers in the entry at this point.

Room Lo, 17: Showed no signs of heat or disturbance and
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ne coke or signs of heat in the entry until room 15 was reached.
At this point coke again appeared on ribs and timbérs in entry.
4 car just barely inside the neck was thrown agalnst the inbye rib
with coke on inbye sides, and eoke on ribs and inbye sides of timb-
ers for 15 feet into room. “he room otherwise in good condition.
Room ¥o, 14: Car In neck of room blown against inbye
rib. Xo other signs of heat or disturbance and only very slight
coking én eutry. This was the last point in this entry. that
showed any signs of coke or intense heat.
Room Ho. 13: Showed no signs of force or heat, nor
was there any coking or disturbance in the entry.

Cross—cut Fo. XII: 7as gobbed tignht with rock, some of

which was pulled down on the track robably from suction.
X s P y

Roon HNo. 12; Car in the neck with one end (outbye)
thrown against the inbye rib. Blown out shot was found in the

face of this room, but no signs of disturbance or heat.

Room Fo. 11: Car in the neck off the track and against
the inbye rib. The room was in good condition.

Room Ifa. 1C: 7as 1in gecod condition and showed no dis-

turbance or heat.

Cross—cut iip. ZIIT: Gobbed tight with rock; in tact.
Room o. 9: Gave no indication of force or heat. Blown

out shot was found in the face, but did no damage.

Room XHo. 8 In good shape. 4 dead mouse vas found in
the neck of this room.It showed by its struggles that it had died
hard and after the dust from the explosion had settled down, as its

tracks viere traced for seversl feet. TFrom room 7 up to the Fifth
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3outh , the entry was very wet and there were no signs of heat or force.
Just why the flames did noy propogate beyond room 14, is a

littde difficult to understand as the entry was very dry and dusty

between this point and room 7. I am informed that the whole entry

was throughly sprinkled on the Tuesday vreceeding the explosion and

this portion of the entry may have been wet at the time, and dreid out

in the intervening days.

Fourth South between Sixth and Seventh Vest B: Heavy

coking continued on this entry on timbers and ribs showing mostly

on outbye sides of timbers. A1l the vipe trolley supports and
trolley wires were torn down and blown outbye, with terrific force.
The crass—cuté were all gobbed tight with rock and were not disturbed.
At the undercast at Seveutn West, the track was rock six inches.
This undercast wss built of conerete heavily reinforced with R, R.
iron and showed only slight crack from below, though thewhole thing
was lifted bodily by the force in the Seventh Vest. Pump Station
was located just off the Fourth South a2t the Seventh Test. The
water from the mine was all brought to a sump near the undercase on
Seventh Test. The pump was supported on two 67 x gn timbers with
a 3" plank floor on top. The pump was enclosed in a wooden hous—
ing built of 2" plank, The 3" plank flooring and the 2n housing
were suashed into kindling and forced down into the sump. The 6"

x 6% timbers were broken » the pluager, outside gear wheel, and the
suction anu discharge pives of the sunp were all broken and parts
of them found in +the SU .. The curve leading to the Bighth Yest
was timbered with 16" round timbers. There were 10 sets in all.
Jets Lio. 7, 9 and 10 (numbers begining at Fourth South) were blown
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down and outbye, the others were in nlace and showed heavy coke on out-
bye sides and very slight coke on inbye sides, the coke in places

veing 2" thick. C£oke 3Jample Iic. 20800 was taken from cap of set Nos.
$xwmtxR® 4, 20 feet outbye the pump housc.

Tighth Test 4 to Tourth MNorth - (lazin Haulage way): At

curve to Pourth South a loaded car was thrown Off the track and the
inbye end smashed by oue of the timbers which was blowm out from
{pipe)

e curve. Ail trolley supportg/ani wires fere blown down but
no timbers were down. Heavy coking on all timbers {outbye sides)
and ribs of the entry. All cross-cuts were bodded tight with roeck
and were undisturbed. ™wo electric locomotives were standing on
the curve leading to the msin slove. These were sill on the track,
and except for the,carrying sway of some small zorts easily dis-
connected, were unnsrrmed.

Main Slope or Fourth Hoérth entry: ™o steel doors set

in td® concrete in the slant lesding %o the Third north entry or
ie2iu alr course were carried 75 feet into the Bhird Forth and the
concrete swept clean. ™he doors tiere bent double.

Loaded cars at the foot of the Chaln haul had ‘their ends
{inbye) smashed in by flying timbers and the floor of the Chain haul
was ripped up and the timber thrown out of the mouth of the slope.
The 14f x 147" timber sunporting of the chain was broken in two.
The main slope which is in rock was timbered with XX 16" round timbers
and these viere broxen ss if they had been straws, and nurled out of
the slope for distances varyilug from 100 to 1000 feet. Loaded and
empty cars were picked up bodlly froa the chain haul and blown out of the

slove aud thrown out in the gulch. The force at this point must
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have been something terrific. It is sald by those who saw it,
that flame came out of the slope and curled up ia the sir nundreds
of feet and the whole valley was filled with smoke and dust for
miles,

Seventh and Zighth West 3 formed the main air course for
the mine.

Cross-cuts I and II: were opeun and the rest gobbed tight

with rock.

The Seventh Test fro the sump to cross-cut V1II was very wet
with standing water from 6" to 3' deep. The flame Jjumced the water
and propogated in cross-cut I, passing into the Wighth “est B, but

“did not wenetrate beyond this point, as no evidence of heat or force
j ¥ s

were found anywhere in Zeventh Test 3. There were no room turned
on either ¢f these entries and no places working. There was com&

paratively little heat or force indicated in the Bighth Test entry.
The trolley supnorts and wire were blown down and carried inbye up
to the Fourth cross cut {IV). The entry to this wnoint wes very
ary and dusty, but from this point in the amount of dust on the
entry was very much less and showed cepnsiderable noisture, though
not wet until the 13th cross-cut (ZIII) was reached. 35light colb-
ing was noticed on both ribs of entries and cross-cuts and eross ent-
ries, up t0 cross—cut XII at which voint all signs of heat and fire
cezsed. . The rock from ail the stoppin:s in all the cross-cuts
was sucked down on to the track in every case up to cross—cut XI.
The bodies of the four entrymen who were working in the Eighth est
A entries, Hodbad, Gozudek, 3iliza and Podzorsky, were found on

+-

Eighth Vest B entry between cross—cut II and ITI. They died from the
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gas, as there were no indications of burns om any of them.

Zighth WestlA, going fror. the main slope, showed only slight

coking but no force up to curve leading to the First Soutn entry,
where all evidence of heat or force ceased. This curve was very
wet with standing water for a distance of 250 feet.

Yo forece or hest went into the Seecound Scuth, bhut died out
a% curve on REighth West 4.

Third .South, between Fourth and Seventh West 3.
249

Cross—cuts X, XI, and XII: had cencrete storping which
5 5 P

were undisturbed and the entry showed heavy coke on both ribs, but
no signs of force.

Cross—cut IX: fdeavy coking on ribs of entry in cross-cut

up to face of concrete stopping wnich however was not biown or injured
in any way. The dust was very thick and dry at this vpoint and samvle

Ho. 20701 of road dust was taien at this point and gave the following

resulis:

PROXIVATT ANATVEIS.
Coal Coal Coal 7 referred to caal
(Air Dried) (&8 rec'd ) (lioisture free) (Moisture and ash)
{free)
Hoisture 1.08 2.27
Jolatile matter 19.92 19.66 20.14 3352
Fixed carbon 39 .82 39.04 39.94 66 +4&&
Ash 392.48 39.01 39.92
100.00 100,00 100,00 10C.00C
ULTILATE ATALYSIS.
Sulphur &1 4L 42 70
Cross-cut No. VIII: was a continuation of Pifth West A.

This cross-cut was open to the Tourth South and was used as a haulage



way for timber and other supplies, all of which were brought into the
mine through the Fifth Fast or EXLEK To. 5 opening. A bedl nad magnet
on the rib of entry (Third South) 10 feet inbye Fifth Fest was torn
dovn and thrown 70 feet outbye the entry and the firing wires were

also torn down and thrown in the same. direction. deavy coking was
noticed on ribs and outbye sides of timbers, but the force was not
sufficient to displace any of the timbers. The force divided at

tiis point, part going out Third South and part out the Fifth West

&.

Cross-cut ¥o. YIiI: Showed heavy coke on both ribs of

entry and cross-cut, but the concrete stopping was undisturbed.

Cross—cut No. Vis Very 1ittle coke was found on entry

and this cross-cut seeming to iudicate a lessening of the intensity.
A small anount of coke ou the rib near the roof was all that was
found.

Cross-cut Ho. V2 Tes open to Fourth South snd used

as a manvway. The shot firing wires where they crossed this
point were torn down and thrown in both directions om the entry,
indicating that the force came out of this cross-cut from the Tourth
South. There was no evidence of any heet at this noint nor for 20
feet on the sntry. If looked as if the two forces hsd met in this
entry inbye the cross-cut and vartically mutuallized each other.
Frow Cross—cub Mo. IV to Seventh Test entry there were no
indications of heat and the oanly signs of forece on the entry were
the shot firing wires down, and tiese may have been pulled dovm by

the force striking them at Cross-cut V.



Fifth West 4. Yas used only for carrying in timbers

and supplies. It was = damp throughout and in many placed wa: stand-
ing water. All the coal on this entry and the Sixth Test A had
been pulled and the rooms all caved. Slight cokin: was €ound on éut-
bye sides of timbers from Fourth South to cross-cut III, but no in-
dications of any force and not a timber displaced.

Sixth Test A: Tas used as a manway, and while it was

dry and dusty in »nlaces, the entry had been brushed down and there was
very little, 1f any, coal dust mixed with it. There were no in-
dications that =ny heat or flame entered this manway. The two
shot firers who escaped after the exvlosion, were on the manway be-
twveen cross-cut III and IV, Their experience has zlready been de-
scrived. It is not kmown whether any smoke or dust came out of
the Pirst Tast opening or not, but the présumption is that they did
not as the snot firers who escaped were not conscious of going through
any smoke.

Tifth South: This was used as a haulage eniry for all
tie coal from the C Block and as a return air course for the ﬂést
nortion of the nine.

The entry had been brushed down and vortions of it were
very dry and dusty {(the bulk of the entry was wet) the dust con-
sisted almost, if not entirely, of rock dust.

no damage whatever was doue in this entry and the only
signs of force indicated was the blowing open of the doors which
forced the air into the entries in the C Block.

At the intersetion of First and Second Test B and Tirst
West C, a sack of dynamite wzs found on the floor near the rib.
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This sack was comered with mud which had been splashed on it by the
force of the explosion aund mud was splatsred on ribs and timbers,
clearly indicating that the force came into the Fifth South from the
First and Second est B. The door at this point was found open by
the first rescue party reaching it and propped open by a rock.
Whether this was done by the shot firers before going into the C Bloek
or by some of the rescue men and unkuown to my informant, I do not
xnow, but it must have been done by some human agency, as there were
no falls in the entry and as the door opened agaiust the air, it
would not remein open as long as the air currents were moving, except
by putting something in front of it as was done in this case.

Tirst 7est C: Neither heat or force penetrated to this

entry ot the rooms off it.

Roon 0. b: Wes the last room shot in this district
and the ecal was brought down in good shape.

Roon: Io. 5: Jhowed four noles ready tc shoot and in
good shape, with holes well placed and coal vroperly mined. There
were no holes loaded in this room and we assume that the two shot
firers, ¥Xlaplick and Ranovoskl, were in tihis rocm as the tine of
the explosion. Their bodies were found near room 36 on the Second
Test 2 eantry.

Room Ng. 4: Showed three holes ready to load, in good
HEOL 20. = J s

shape znd one hole dangerously vwlaced, as wer sketch:
N

T (]

20" € dut}Y”3

I 5 — R% deep
State band 38" thicK

%

I HOLe
jz oc— | 5 %' deep
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Boom 1o, 3: Showed one hole in face in good shape and

another hole under almost identical eonditions, as ver sketeh above.

Roonm lNo. &: Twce holes in good shape.
Room Fo. 1: Two blown out shots close together; the

tanping had blown out and in oue of the holes some of the raper was
still left in the cracks and this was burned. These holes viere
evidencly not fired on the night of the explesion as the shot firers
had not reached this voint on their records. At the neck of room
Ho. 1 in the entry, three cars were standing wadisturbed and in omne
of these a roll of fuse and 50 lbs. of dynamite.

Second Test C: o signs of neat or force wes in evide

ence in this entry or in any of the rooms. The rooms had all
been shot and were in good shape. The cross—cuts lesding to Pirst
“est & were all bratticed with cloth and were uandisturbed.

Third and Fourth, Seventn and Tighth West in the C Block:

Ho work was being done 1u these entries, except extending them into
new territory and this work was beiug carried on nighit and Gaye

The entries were very vet ani there was no indications of any heat
or force in then.

Third North Entry: This was the main return to the fan

and was used only as an alr course. Exce it for the blowing of the
steel doors from the cross-cut between the Tourth Zorth, there was
no damage whatever done in this entry. 51ight coking was noted
on outbye sicdes of tiubers. Phe force came out this entry to the
fan shaft. The explosion doors at the fan worked perfectly , re-
lieving the greater smount of tie pressure, so tnat the top of the

fan shaft which was built of ligut wood work was lifted siightly
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and came down almost exactly in its normal position. The fan was

not damaged and continued to work.

Tace Samples of Coal frow the Garbon Coal & Coke Company's
mine at Cokedale, Colorado, were taken at the following placed and
show the following results:

Sample No. 20512 - Room o. B8 = Fourth West 3.

Lab. Ho. 11768 PROZILIATE AWALYSIS.
Coal Coal Coal 7 referred to Coal
{Air Dried)(As Rec'd) (ifoisture free) (iioisture and ash free)

Moisture «80 2439
Volatile matter 25 .48 25.07 25.63 3l.88
Fixed carbon 55.69 54..80 56.15 68462
Ash 18.03 17.74 18.17

100.00 100.0C 100.0C 10C.00

ULTIIATE AWALYSIS.

Sulphur 53 «58 «53 65

- 0 -
Semple Yo. 20482 —~ Roomn 1.0. 21 - Tirst West 3B,

Lab. No. 11769. PROXIMATE ANARYSIS.

Coal Coal Coal 9, referred to coal
{(fir Dried){4is Rec'd){iicisture free) (lloisture & Ash free)

Yoisture 76 274
Volatile matter 27.32 26477, 27 .52 32 85
Tixed carbon b7 .36 B6 22 57.81 87.75
Ash 14 .56 14.27 14.67 .
100.00 1co.ce 10C.00 100.00

ULTIIATE ALTALYSIS.




Sample Ilo. 20507. - Room To. 10 — Sixth Test 3.

Lgb., No. 11770 PROYIVATE ANALYSIS.
Coal Coal Coal % referred to Coal
(Lir Dried) (4s rec'd) (iioisture free)(lloisture & ash free)

Moisture &b 212
Volatile matter 25«25 24.85 2539 31.76
Fixed carbon B4 .26 53439 E4 54 68,24
Ash 19.96 19.64 20.07 _

100.00 1C0.00 100.00 100.0C

ULTIMATE ARALYSIS.

Sulphur «4:8 47 48 60

A composite sample was made of the above three samples

on which Proximate and Ultimate analysis were made and the heat values

determined with the following ressolts:

Lab. No. 11771 PROXIVATE ATTALYSIS.
COAL COAL COAL “REFERKED TO COAL
{Air Dried) (As Rec'd) (Moisture free) (lloisture & Ash free )

Moisture <64 233
Volatile matter 26..27 2E.82 26..44 32.12
Fixed carbon 55.52 B4.58 Bb.88 6782
Ash 17 .57 17 .27 17 .68

100.00C 100.0C 10C.00 10C.00

: ULTIMATE ANALYSIS.

Hydrogen 4,51 4.62 4.46 542
Carbon 7034 69.14 70.79 86.00
Hitrogen 1.C9 1.07 1.1C 1.34
OX‘.ygen ba96 738 D ohd 6.60
Sulphur +D3 52 B3 «64
Ash 17.57 17.27 17.68

1€0.00 100.00 100.00 100.00

CALCRIFIC VALUE DETERLIFED.
Calories 6972 6854 7018 8525
Britigh Thermal units 12851 12337 . 12632 153458

CALORIFIE VALUE CALCULATED FROM ULTIMATE ANALYSIIS.

Calories 6874
British thermal units 12373
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State lfine Inspector's Rewort is attached herewith and
becomes part of this revort.

On pages _.iL end _6_—1 of this report Ir. Dalrymple gives
as the "cause and origin of the explosion”, a blown out shot in
a working cross-cut in room 17 off the Fourth Test 3.  Although
tihis opinion is concurred in by Iiessrs. Oberding, King and Douthwaite,
the three Deputy State Iline Inspectors, the evidences well in my
opinion not substantuate the theory.

My reasons for objecting to this theory:are:
First; All evidence shows that the force and flame entered room
17 from rooﬁ 18.
Second; The shot firers whe were handling this district were found
in room 24, off the Fourth 7est B, and in the face of the cross-cut,
which was in 5O feet, two holes had been loaded, and a stick of dyna—
mite was found on the floor with a2 cap inserted and fuse attached,
elearly indicating that the two shot firers were in this eross—cut
and FAEXFEOWEOH in the act of loading the third hole when the ex-—
vlosion occured. Now I @doutend that even if these shor firers had
done no other work between rooms 17 and 24, %they would not have had
time to reach room 24 prior to thc shot in room 17 went.
Third; The shot firers book was found but there was no record of
his having fired e shot in the cross-cut in room 17, so it is poss-
ible that this shot was not fired on the ni ut of the exvlosion,
though of course it may have becn.
Fourth; All indication point to the flame and force coming into
this distriet through the detour from the Fourth Yest 3 and not
from the other direction. (See notes Fourth Test B)
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Fifth; If the explosion started in room 17, -~ Fourth 7est B, it
is impossible to account for the fact that the force came outbye the
First and Second West B, and the Fourth South between this point
and the PFourth Test B. Then too, all the %imbers in room 21 off
the Pirst Test B were blown out into the entry and all the evidence
show undeniably that the force at this point went in both directions,
I am therefore forced to the belief that lir. Dalrymple is
wrong in his conclusion. Cn pages ;[;L.end é]&_‘of this report
¥r, Delrympvle mentions several cars in various parts of the mine
which he thinks contained dynemite which exploded in the cars. To
my mind there is no evidence of any dynamite having exploded in any
one of the cars. The bpottom (wood) of every car was nerfectly in
tact wvhile in every case the sides were broken in and unot out. If
even as small su amount as 10 pounds or less of dynamite were set
off in the wooden pit car, the wopd would have been splintered snd
scattered throughout the eniries. Kothing approacking this con-
dition was fourd in any single case; on the contrary & car on the
Second West B was fouund in a direct line of the explosion with coke
on the car and a rmle hesr the car badly burned, and one sack of
dynemite thrown on the ground and the sack holding it slightly scorch-
ed and yet it did not explode, while the other sack remained in the
car untouched and then was more heat indicated at this point, than

at any of the other cars.



MINE IESPECTOR'S REPORT:

Denver, Colo., iarch 20, 1911.
Hou. John T. Shafroth,
Governor of Colorado.

Dear 3ir

'Y

Herewith I beg to subnit to you my revort covering the
findings of my investigation of the Cokedale explosion which oecur-
ed on February 9th, 1911, at ¢ p. m. I arrived at the scene of the
disaster on the 1lth, and acecoupanied by lessrs. Oberding and ¥Fing,
proceeded to make a careful examination of the workings of the mine
to ascertain the probable cause of the explosion whieh cost the lives
of seventeen men.

LOCATION OF HMITE: The (okedale property is sltuated in what is

known as the Reilly Canyon, niune miles Test of the town of XRXHAXA
Trinidad, Las Animas County, and is comnected by a spur with the mein
line of the D. & R. G. R. R. It is owned and operated by the
Carbon Coal & Coke Company with Lir. Frank Guiten:mﬁ in charge as
General lHsnager and I'r. F, P. Bayless, Superintendent.

DISCRIPTICN OF THT MINE AND HODE OF WORKING: The coal seam of

this mine is of the bituminous coking variety, and averages about
six feet in thickness and is very impure. The mine has been oper-
ated about four years, and at the time of the accident, had a daily
producing capacity of 1200 tous. The nmiue is opened by a slope
and air course, and is worked by the double entry room and pillar
method. The workings are laid out in blocks or sections named
alphabetically, and three sections are beiug worked, to wit: &,

3, and C. There are three pairs of entries working in C. which
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are belng pushed to the boundary line of thissection. The idea is
to do all the development work in Section C, while the coal in
Sections A and 3 is being worked out, thus the innermost rooms are
started first, ﬁhereby allowing the extraction of the coal upon the
retreating instead of the advancing system. The surface being
very irregular, the seam srops out in some parts of the canyon and
two entries are driven to the surface on the seam. The slope is
equipped with an endless chain for boisting purposes. Electric
motors deliver the coal at bofttom of slope. The electric power

being shut off at night before the shot firers entered the nmine.

VENTILATICN: There are three intakes, namely the Tifth East,

the Third South and the llain siope, with a 15 x 7 foot exhaust

fan. T/hen I insnected the mine on November 7th, 1910, I con-
sidered it in a safe and sanitary ccndition. The ventilation

was good and the mine free from explosive gas... The sprinkling
system in practice is from nipes under presstre, and in some

varts of the mine where the pipes do not extend, a hose is attach~
ed to the end of the water pipe and the sprinkling is condusted

in this manner to- points to where it is desired. I further consid-
ered the hygrometric conditions very favorable. At this time the
company installed a shot-firing systen by an electric bettery
whereby all shots were fired when all the employees had left the mine,
and 1t was 1in use when I made my inspection. It seems, however,
that there was considerable trouble with this system of firing

fro: missed shots and it was abandoned and shot firers instglled

again, and apparently shots were fired when other employees were in



the minee.

CHECKING IN AWD QUT SYSTRLI. At the entrance to the TFifth Fast

vhere all employees pass, a checking in and out station is situated,
and as the men enter the mine, each one is given a check which he

retums 4o the checkman when he comes out.

CHARACGTER OT TXPLOSICN AND RESCUING: 7hen the explosion oecur-

ed it was heard very distinetly in Trianidad, Deputy Inspector King

who hepunened to be there, hurried at once to Cokedale znd found that
the fan was not damaggd, although part of the force szme out through
the air course and the fen house. He immediately, sccompanied by
others, enterel the EZighth Test, rezching the imner workings of
Section C about 1:3C a. m. T™is fact leads me t0 believe thst if
the eight niners working in this,section had remsinel in their worik-
ing vlaces, they would have been saved. Deputy Iuspector Oberding
was in Talsenburg, when he heard of the explosion, he t00 hastened

to Cokedsle, but I was not notified, and learned of it only the next
day through the morning pnavers. I to0k the first traic out from
Denver and upon arriving there, accorpanied by Supt. Bayles, Fire Boss-
es Jones and Brown, Deputy Inspectors King and Oberding, entered the
mine, and found that very little damage had been done to the property.
e maGe good progress, exploring the entire mine in three days. I
returned to Denver on the 14t h, but on the 16th I received a tele-
phone message from llr. Bayles asking me to return to make a further
examination of the mine before XEE preparing my revort. I complied
witn his request and returned at ounce. This time I was accompanied

by Deputy Inspectors Douthweite and King, and the miue was again care-
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fully examined.

METHOD OF HARDLING POWDER AND PRILMERS, AND THE FIRIHG OF SHOTS:

Powder and vprimers were handled exclusively by the shot
firers, a corps cousisting of nine men. The powder was taken into
the mine in a car under the supervision of the chief shotfirer, upon
recachiug the difference sections vhere shots wer to be fired, part
of the powder was taken out and loaded into other cars and one was
hauled to each district. The amount of powder carried into the
mine on the night of the explosion was 2157 sticks, of abour 540 pounds.
Part of it was I'o. 2 Hercules 407 giant, and part of it consisted.of
Betna B, a permissible powder, with which it seems they were experi-
menting with the intention of using it exculsively if it proved satis-
factory. The shot firers' records show that they had refused to
fire sore sho%s because the miners hsd not cleaned out the drillings
in the holes, and in sowe cases because of dependent shots. 1

found many blwon-out shois.

FIREBOSSES AUD COMPANY ILSPLICTORI AND THEIR DUTIES: There were three

men employed as firebosses and company inspectors, two acted in

both capacities, the other only as inspector. ™o of these men
examined the mine in the moruning before the other employes entered
for theis day's work. Then one acted from 7 a. m. as inspector
until noon, the other as fire boss, while the other started at 7 a.m.
end worked watil guitting time as inspector. The inspectors had the
authority to suspend any miner for disobeying their orders and before
being reinstated the delinguent had to promise to a@bey in the future.

dowever, nstwithstanding the authority of the inspectors, the record
- BB -



of their findings showe. that s dangerous roci had been reported

for several days, and when I examined the mine I found it still hang-
ing. The record of the fire bosses showed that a little gas had
been found in the entries of section C between the third and the
sixth of the month. The accunulation of this gas was caused by

the too great a distance between crosscuts.

CATSE AlD ORIGIN CF BXPLOSION: &lthough two 0f the shotfirers es-

caped from the mine after the explosion, they could give no inform—
ation relating tc itd cause, or in what part of the mine it started.
Therefore in determining the point of origin, I had to be guided en-
tirely by the directions the forces traveled, which were indicated
by the strewn timbers, the eource from which they came and the direc—
tion they were blown to. While the forces were conflisting in some
parts of the miue, it is my opinion, concurred in by Liessrs. Oberding,
¥ing and Douthwaite, that the initial point was a working crosscut
between rooms 16 and 17 on the Fourth Test B which was being driven
from room 17. The force radiated from here traveling south to

the entry, and east into rooms 18, 19, 20, 21 and 22. 1In room 21
there was evidently an explosion of powder that had been left in the
gob. There was a radiation of the force from tiis point also.

Room 22 was the last room shot ir the district. The bodies of two
shotfirers were found in room 24, they had tamved two shots in this
room and were prepering the tuird when the explosion occured. They
were the only ones found near where they were supposed to be when

the explosion 400k place. Therefore, I believe these men were near-
er the initial point then any of the other employes. On oune side
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from room 18 to 22, and on the cther side to room 11, there was
evidence of an intense heat having existed as was shown by the
timbers in this locality which were heavily coked on all sides.
The force going.south divided when it struck the entry, part of it
going east the course of which has laready been described above,
the other part west, the latter split at room 10 which is connected
with the Fifth Test 3. It traveled northwvards up this room, dis-
placed the timbers, allowing the roof to fall, when it reached the
haulage crosscut between the Fifth and Sixth B, it struck a car that
had evidently contained a considerable amount of powder which it ex-
plodea, turning the car up side down and wrecking it. The force from
this point traveled north, southh, east and west. The south force
which traveled bascl: through room 10 towards the Bourth Test B,
carried some of the wheels of the car found on the haulage crosscut
between Fifth andSixth Test 3. This wheel was found on top of the
roof which had fallen after -the "irst force passed through this room.
Thnis proved tuat the wheel was placed there by the last force. An-
other car was found oun the Foupbth West B entry at entrance of room 8,
this car also had powder in it at the time of the explosion, as it
was badly wrecked and turancd up side down. The door of this car was
found in an entry cross cut about 100 feet EXXK east of the car, while
one of the hubs was found at room 7, 72 feet West of the car.
The Fourth est 3 entry from room 13, dips west at the rate of 4%,
and it is my opinion, that this ear was left standing on the grade
and set in motion probably by the coneussion o¢f the explosion and the
nowder it had contained exploded while it was in transit. fnother

car was found on the Third south that had had powder in it which the
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force exrloded. The drswbar of this car was Yent lowuward ot hoth
ends until the bumpers rested on the floor, indicating that it had
been struck by = straight dowawerd force. The body of the car was
badly =xrERXmE Wrecked. At the Junstion of the first and second west
B, a mule was found badly singed, he had been hitched to a car cone
taining 14 sticks of powder, to which the tail chain was still attach~
ed, but the mule had broken loose. Twenty-five feet west of this
ca® was a sack slightly singed with 40 pounds of powder still intact.
We discovered mumerous blown-shots cause be either the shots being

too large, or the charge too small. Some varts of the mine were found
in a very dusty condition, nemely the First and ZJecond and the Third

west 3 entries, and the rooms off the Japan entry.

CONCLUSION: I believe 1t was a dust explosion caused by & blown-~
out snot and accomranied by an overcharged shob. The force of the
explosion was augmented by at least five powder explesions in differ-
ent varts of the mine. The overcharging 0f the shot was probable
due to an irregularity in the roof, wiilch in this instance €ame down
very precipitately but uniformly, thereby reducing materially +he
amount of wori: necessary for the charge . f powder.

All the victims died from suffocabtion. ™o of them were
not in the mine at the tine of the explsolon, but lost their lives
in a effort to rescue their fellowmeun. Cne was T, A. Sutton Assisb-
ant Superintendent -f the Coke&ale mine, and the other Robert ileek,
a resldent of Startville, who came to Cokedele to aid in the work of

IesClcE.
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Below 1s a table giving the names, etc. of the persons killed:

SIVGLE OR ¥UIBZR OF
HALE CF PERSOI HNATIONALITY  OCCUPATION AGE LIARRIZD  CEILDREN

Rudolrh 3eliga _ Pole liiner —~— liarried —
Andy Podzorsky Pole Liner -- llarried 3
B. lodbod Pole IHner — llarried 2
Likas GozndeXk Pole Miner -~ lIlrried 4
Joe llalach Pole Head Shotfirer 66 Ilzrried 2
Ludwig Klapuch Pole Shorfirer - larried 1
¥srl Piecha Pole Shotfirer -— lMarried —_
Xerl Trancis Pole Shotfirer -— Harried 3
Andy “anovsky Pole Shotfirer -~ HMarried ——
John Freisch Dole Snotfirer &5 larried 2
Joseph llakrosh Pole Shotfirer 35 larried -
Doniono Tabarelll Tyrolese Iiner Z7  Single —
Tortunato Zanot Italian Minher & llarried 2
Velantine Tretter Austrian Iliner 3E  Ilarried 4
Joe Ghezzi Austrian  iiiner -  Single —_
. A. Sutton American Ass't Supt. —-— Married —_
Tobert leek fmerican  Tracklayer, for C. ®. & I. Co.,

Starkville, Colo.
Respectfully subtmitted,
(3igned) James Dalrymple

State Coal IlMine Inspector.
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An account of this explosion can be found in Miies and

Micerals™, June 1911 number, written by Geo. T. Duck.-Page 658.

RECOMLENDATIONS & PRACTICAL LEBS3SONS TC BR LEARNED TROM THIS DISASTER:

I madc.the following recommendations: to ir. Guiterman,
Gen. ligr. of the Company:

Pirsty A more direct and careful supervision over the men gener—
ally and especially over the shotfirers, by a competent inspector
both before and after the shots are fired.
Second; The denger of over-confidence.
Third; A Dbolish the use of dynamite and subsftitute therefore omne
or more of the pemissible explosives.
Fourth; ©Perfected organization, and weexly wvractice of helmet men,
who sh-uld be thoroughly trained and to include crews of outside, as
well as inside men and not coafine the training 5o oue set o class
of men.

?ifth; Tot %o permit helmet men fo enter a mine after an explosion

ki

or to fight a fire in scueds of less than 4 and verferably & or 6,
with 2 captalu at the head snd if possible permit no man to join a
crew wWho is not thoroughlycoaversant with the helmet.  Tach man be
compelled to test out his helmet thoroughly before snd afbter putting
it on and the captain 0f tne crew or some other competent person to
carefully examine all connections of every menber of the crev.

3ixth; At the usiablished reserve station, have & reserve crew with
helimets ready at a moments notice to don same and %o 0 the assistence
0f those on the inside, if necessary.

Seventh; Compell the niner to mine his coal at least six inches deep-

er tnen the hole and forbid the shodting off the solid on pain of dis-

missal.
- 60 =



Eighth; Bxtend the sprinkling system into the booms and compell the

miners to keep the room wer and 0 sprizklie the face defors logviw
for the night amd while loading, if the coal is dry and shows any
tendency to¢ meke dust.
Lilneth;, Irmpress wnen the men constantly and contimuously the
necessity for the zreatest cere in thelr work at &ll1 tizes, and that
if anythiang should hew. en, they should stay in their room or entry
and brattice themselves off and wait until help comes.
Tenth, Hever vremit any accurulation of dust in the mine, and
keer every part of the mine in a thorcughly wet condition. The
wet zones, when of suffieient length in this mine, prevented the
vropogation of the exlosicn In several lustences, but wet zoues
of £0 feet o7 less were jJwmed With ease.

I a5 pleasel to say that many of these recomizendstions
heve been adopted.

Respectfully subniltied,

} Je Co Toberts

ﬁ
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Denver, Colo., ilarch 20, 1911.

ifon. John F. Shafroth,

Governor of Colorado.

Herewith I beg to submit to you my report covering
the findings of my investigation of the Cokedale explosion
which oceurred on February 9th, 1911, at 9 p. m.s I arrived at
the scene of the disaster on the 11th, and accompanied by
Messrs. Oberding and King, proceeded to make a careful examina-
tion of the workings of the mine to ascertain the probable

cause of the explosion which cost the lives of seventeen men..

LOCATION OF MINE: The Cokedale property is situated in what

is known a&s the Reilly Canyon, nine miles west of the Town of
Prinidaed, Las Animas county, and is connected by a spur with
the main line of the D. & R. G. R. R. It is owned and operated
by the Carbon Coal & Coke Co. with Mr. PFrank Guiterman in

charge as General Manager and Mr. F. P. Bayles, Superintendent.

DWSCRIPTICH OF TET MINE AND MODE OF WCREKING: The coal seam of

this mine is of the bituminous coking variety, and averages
sbout six feet in thickness and is very impure. The mine has
been operated about four years, and at the time of the accident,
hed & daily producing capacity of 1200 toms. The mine is
opened by & slope and air coumse, end is worked by the

double entry room and pillar mothod. The workings are l&id



out in blocks or sections named alphabetically, and three sec-
tions are being worked, to wit: A. 3. and C. There are three
pairs of entries working in C. which are being pushed to the
boundsry line of this section., The idea is to do all the
development work in Section C, while the coal in Sections A
and 3 is being worked out, thus the innermost rooms are started
first, thereby allowing the extraction of the coal upon the
retreating. instead of the advancing system. The surface being
very irregular, the seam crops out in some parts of the canyon
and two entries are driven to the surface on the seam. The
slope is equipped with an endless chain for hoisting purposes.
Wlectric motors deliver the coal at bottom of slope. The
electric power being stut off at night before the shot firers

entered the mine.

VENTILATION: There are three intskes, namely, the fifth east,

the third south and the main slope, with & 15 x 7 foot exhaust
fan, When I inspected tre mine on November 7th, 1910, I con-
sidered it in a safe &and sanitary condition. The ventilation
was good and the mine free from explosive gas. The sprinkling
system in practice is from pipes under pressure, and in some
parts of the mine where the pipes do not extend, & hose is
attached to tre end of the water pipe and the sprinkling is
conducted in this menner to points to where it is desired. I
further considered the hygrometric conditions very favorable.
At this time the company had instelled a shot-firing system by
an electric bettery whereby all shots were fired when all the

employes had left the mine, and it was in use when I made



my inspection. It seems, however, that there was considerable
trouble with this system of firing from missed shots and it
was abandoned and shotfirers installed again, and apparently

-

stots were fired wren other emnloyes were in the mine.

CHPCXING II AND CUT SYSTEM: At tre entrance to the fifth east

where all employes pa&ss, & checking in and out station is sit-
uated, and as the men enter the mine, each cne is given a check

which he returns to the checkmen when he comes out.

CHARACTER OF EXPLCOSION AND RESCUING: When the explosion

occurred it was heard very distinetly in Trinided, Deputy In-
spector King who hsppnened to be trere, hurried at once to Coke-
dale and Tound trat thre fan was not damaged, slithough part of
thhe force came out trrcugkh the air course and tre fan house. He
imrediately, accompanied by others, entered thre BthAwesﬁ, reache
ing the inner workings of section C about 1:30 a, m, Thkis fact
leads me to believe that if the eight miners working in this
section hsd remained in their working places, they would have
been saved. Deputy Inspector Chberding wss in Walsenburg, when
he hesrd of the explosion, he too hastened to Cokedsle, but 1
was not notified, and learned of it only the next day through
the morning papers. I took tle first train out from Denver anm
upon erriving there, accompanied by Supt. Bayles, Fire Bosses
Jones and 3rown, Deputy Insnectors XKing and Cberding, entered
the mine, and found that very little damage had been done to

tte property. We made good progress, exploring the entire mine



in three days. I returned to Yenver on the 14th, but on thre
15th I received & telephone message from lr. Bayles asking me
to return to make a further examination of the mine belore
rreparing my report. I complied with his request and returned
et once. This time I was accompanied by Deputy Inspectors

Douthwaite and king, and the mine was again carefully examined.

M7THOD OF HANDLING POWDER AND PRIMZRS, AND THZ FIRING OF SHCTS:

Powder and primers were handleéd exclusively by the
shotfirers, a corps consisting of nine men., The powder was
taken into the mine in a car under the supervision of the chief
shotfirer, upon reaching the different sections where shots
were to be fired, part of the powder was taken out &snd loaded
into other cars and one was hauled to each district. The amount

of powder carried into the mine on the night of the explosion

=

was 21657 sticks, or about 54C pounds. Fert of it was Ilo., 2

]

Hercules 405 giant, and part of it consisted on Aetna 3, & per-
missible powder, with which it seems they were experimenting
with tre intention of using it exclusively if it proved seatis-
factory., The shotfirers' records show thaet they had refused

to fire some shots because the miners had not cleaned out

the drillings in the holes, and in some cases because of

dependent shots., I found many blown-out shots.

FIRE3Z0SSHES AND COMPANY INSPECTORS AND THEIR DUTIES: There

were three men employed as firebosses and company inspectors,
two acted in both capacities, trhe other only as inspector.

Two of these men examined the mine in the morning before the

S -



other employes entered for their day's work. Then one ected
from 7 a. m. as inspector until noon, tre other as fire boss,
while the other startéd at 7 a. m., and worked until quitting
time as inspector. The inspectors had the suthority to suspend
any miner for disobeying their orders and before being reinstat-
ed the delinquent had to promise to obey in the Tuture. How-
ever, notwithstahding tre authority of the inspectors, the
record of their findings showed that a dangerous rock had been
reported for several days, and when I examined the mine I Tound
it still hanging. The record of the fire bosses showed that

a little gas had been found in the entries of section ¢ between
the third and the sixth of tke month, The accumulation of this

gas was caused by the too great & distance between crosscuts.

CAUSE AID ORIGIN CF ZXPLOSICN: Although two of tre shotfirers

esceped from the mine after tre explosion, they conla give no
information relating to its cause, or in what part of the mine

it started. Therefore in determining the point of origin, I

had to be guided ehtirely by the directions thre fo}ces traveled,
which were indicated by the strewn timbers, the source from

which they came and the direction they were blown to. While

the forces were conflicting in some parts of the mine, it is

my opinion, concurred in by lessrs. Oberding, Xing end Douthwaite,
that tre initisl point was a working crosscut between rooms 16
and 17 on the 4th west B which wee being driven from room 17.

The force radiated from hLere treveling south to the entry, and



east into rooms 18, 19, 20, 21 and 22. In room 21 there was
evidently an explosion of powder that had been left in the gob.
There was a radiation of the force from this point also. Room
22 was the last room shot irn the distriet. The bodies of two
shotfirers were found in room 24, they had tamped two shots in
trhis room ernd were prepering the third when the explosion oc~
curred. They were the only ones found near where they were sup-
posed to be when the explosion took place. Therefore, I believe
these men were nearer the initial point thean any of the othrer
employes, On one side from room 18 to 22, and on the other side
to room 11, threre was evidence of an intense heat having existed
as was shown by the timbers in this locality which were heavily
coked on &ll sides. Tre force going south divided when it
struck tre entry, part of it going east the course of which

has slready been described above, the other part west, the
latter split at room 10 which is connected with the 5th west 3B,
It traveled northwards up this room, displaced the timbers, al-
lowing the roof to fall, when it reached the haulsge crosscut
between the Hth and 6th B, it struck & car that evideﬁtly'had
contained & considerable amount of powder which it exploded,
turning the car up side down and wrecking it, The force from
this point traveled north, south, eaest and west. The south force
wrict .traveled bhack through room 10 towards the 4th west 3B,
carried some of tre wheels of tre car found on the haulage

crosscut between 5th and 6th west 3. This wheel was found
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on top of the roof whric? had fellen after the first force sed
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thrbugh this room. This proves thaet the wheel was placed there
by the last force, Another car was found on the 4th west 3 entry
at entrance to room 8, this cer also had powder in it at the
time of the explosion, &s it was badly wrecked and turned up
side down. The door of this car was found in an entry cross
cut sbout 100 feet east of the car, while one of the hubs was
found at robm 6, 72 feet west of the car. The 4th west 3 entry
from room 13, dips west at the rate of 4%, and it is my opinion,
thet this car was left standing on the grade and set in motion
probably by the concussion of the explosion and the powder it
héd conteined exploded while it was in transit. Another cer
was-found on the 3rd south thet had had powder in it which

trte force exploded. Tre drawbar of this car was bent downward
at botr ends until tre bumpers rested on the floor, indicating
thaet it rad been struck by a straight downward force,

The body of the car was badly wrecked, At the junction of the
1st erd 2nd west 3, a miule was found badly singed, he had been
hitcrhed to a car conbteining 14 sticks of powder, to which the
tsil cheain was still attached, but the mule had broken loose,
Twerty~five feet west of {ris car was & sack slightly'singed
with 40 pounds of powder still intact. We discovered numerous
blown~out shots cause be either the shots being too large, or
the charge too small, Some parts of the mine were found in a
very dusty condition, namely the 1lst, 2nd and the 3rd west B

entries, and tre rcocoms off the Japan entry.

-



CCHMCLUSION: I helieve it was & dust exnlosion csused by &

blown-out shot and accompenied by an overcharzed shot. Trhe force
of tre explosion was sugmented by at least five powder explo-
sions in different parts of the mine. The overcharging of the
shot was probeble due to an irregularity in the roof, which in
ttiis instsnce ceme down very precipitately but uniformly, there-
by reducing materially the amount of work necessary for the

charge of powder,

A171 tre vietims died from suffocation. Two of them

were not in the mine atv in

<D

time of the explosion, but lost
their lives in en effort to rescue their fellowmen., One was
3, A, Sutton, Assistant Superinterndent of the Cokedale mine, and

the other Robert Meek, a resident from Starkville, who came ta

Cokedsle to &id in the work of rescue.
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killed:

WAME OF PERSON
Rudolph Seliga
Andy Podzorsky
3. Hodbod

Likas Gozndek
Joe Malach

Ludwig Klapuch
Xarl Piecha
Karl ¥rancis
Andy Ranovsky
John Freisch

-Joseph Makrosh

Doniono Tabarelli

Fortunato,Zanot
Valantine
Joe Ghezzi
E. A, Sutton

Robert Meek

(s

Tretter

is a table giving the nemes, etec.
SIHGLT
NATIONALITY CCCUPRATICH AGH HMARRIT

Pole KHiner N - Married
Pole Hiner - Merried
Fole Miner - Harried
Pole Hiner ——— Larried
Pole ilead Shotfirer 656 Merried
Pole Shotfirer - Harried
2ole Srotfirer ——— Married
Pole Shotfirer - derried
Pole Shotfirer S Merried
Pole Shotfirer 35 Married
Fole Stotlirer 35 farried
Tyrolese iWiiner 37 Single
Italien Miner 15%5] Married
Austrian Hiner 35 ilerried
Austrian Hiner —_—— Single
American Ass't., Supt. - Zﬁﬁﬁﬁlﬁ*’
American Eétuéléf 2. Cote. .

Xespectfully submitted,

igned)

James Dalrymnle

Stete Coal Mine Inspector.
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rolls are driven by an 85-horsepower General Electric motor.
The product from the screens and rolls is deposited upon a
30-inch belt conveyer, which carries it to the dust-proof room
on the third floor of the washery. As this belt with its load of
slack leaves the crusher house en route to dust-proof room, each
25-foot section is automatically weighed and recorded by a
Blake-Dennison automatic and continuous weighing machine.
Thus the data of results are based upon accurate figures. This
belt is 278 feet long, center to center, 76 feet 8 inches rise, has a
capacity of 250 tons per hour, and is driven by a 50-horsepower
Western Electric motor.

In the dust-proof room water is added by two 5-inch centrif-
ugal pumps to the crushed coal, and the whole is carried in
launders to eight jigs of the Stewart type, two double jigs on
each side of jig floor. The jig and water-supply tanks are of
steel plate, concrete lined. The pumps which supply water to
these jigs are driven by two 50-horsepower Western Electric
motors.

From the dust-proof room onward the washery plant is built
in two units on the east and west sections of the building, and
operated independently or together, so that an acci-
dent on one side offers no hindrance to the continued
operation of the other half of the plant.

The hutches of the jigs, Fig. 5, taper downward,
and are connected with two Luhrig elevators by 8-inch
pipes. These elevators discharge the refuse into
launders, which deliver it to two refuse trommels
4 ft. X8 ft. All trommels have Ys-inch perforations,
&%-inch plate, 1.5-inch slope to the foot, and are
operated at a speed of 17 revolutions per minute.

The oversize from the refuse trommels passes to
rewash jigs of the Stewart type; the undersize is
rewashed in four Luhrig jigs, two on each side; the
recovery from these jigs joins the washed coal from
the primary Stewart jigs, and is conveyed by launders
under the jig floor to four dewatering trommels, two
on each side, the oversize from which is spouted into
two 60-inch Steadman disintegrators, operated at
325 revolutions per minute, where it is crushed to
desired size for coke ovens. The east and west side
sections of the jigs are each driven by an 85-horse-
power General Electric motor.

The undersize from the trommels is recovered
from settling tanks beneath by perforated-bucket
elevators running 15 feet per minute; and, together
with the washed coal from the Stewart and Luhrig jigs,
is delivered to a conveyer belt traveling 287 feet 3inches,
to seven 300-ton cylindrical steel storage tanks, each
20 feet in diameter, 40 feet high, and distributed by two drag
conveyers operating above the bins, whence it is taken by
electric larries to the coke ovens. The rejected material from the
various washings and rewashings is picked up by elevators and
discharged into the waste tank at the south end of the washery
building, whence it is taken by electric trolley cars to the waste
dump.

The recovery from the oversize from the refuse trommels
carried to Stewart rewash jigs is a product equal in fuel value
to the unwashed mine product, and is used as nut coal for domes-
tic or steam purposes. This material is carried by belt convever
to a.circular steel storage bin.

Twenty-seven electric motors, having an aggregate capacity
of 1,159 horsepower, are operated in conveying the coal from
the tipple and through the crusher house and washery until
delivered in the washed-coal storage bins. All motors on the
alternation current are three-phase, 25-cycle, 220-volts.

An adjunct common to the mine tipple of mines Nos. 1 and 2
and to the washery is the “run-of-mine’’ crusher situated at the
tipple. The crusher is a McCully gyratory, with a capacity of
200 tons per hour. Should there be any temporary cessation
of orders for screened coal for commercial purposes, the whole
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product of these mines could be crushed and conveyed to the
storage bins to be washed and made into coke.

The washery has proved an eminent success. Even in the
experimental stage the fuel value of the waste was as low as
8 per cent., and the average loss of fuel values in the waste from
the washery now and hereafter will probably be below 5 per
cent. The capacity of the plant is 2,500 tons per day of
10 hours, but as there are not a sufficient number of coke ovens
erected to utilize this tonnage, the plant has never exceeded
8 hours in constant operation. The washery is located in Rail
caflon, at a common center to the greatest area of the coal lands
of the company.

A complete laboratory is in a two-story concrete and iron
fireproof building, 38 ft.X 26 ft. 6 in., opening into the main
washery building. The lower story is used for grinding and
preparing for analysis samples of coal, coke, bone, and waste;
the upper story contains the laboratory proper, which is fully
eguipped with every modern appliance necessary for the work
at hand.

All of the machinery for handling the unwashed coal, jigs,

FiG. 6. DEwWATERING TROMMELS
and other appliances used in the washing, as well as machinery
for handling the washed coal, was manufactured by the Jeffrey

Mig. Co.
R R
OBSTACLES TO DEVELOPMENT OF ALASKAN COALS

Two influences have held back the development of the
Bering River and Matanuska fields. One has been the advances
made in the California oil districts, and the other the unfortunate
conditions existing in regard to the laws under which Alaska
coal lands can be taken up.

During the decade ending with 1908 the annual output
of the California oil fields increased from about 2,500,000 to
nzarly 45,000,000 barrels. As probably 80 per cent. of this
petroleum is used for fuel in the Pacific coast states, it has to a
corresponding extent decreased the demand for coal.

A far more serious handicap has been the coal-land laws.
Though laws intended to enable the individual to obtain title
to coal lands have been on the statute books for the last decade,
not a single acre of land has yvet gone to patent. It is therefore
not surprising that progress has been checked in the coal fields
and that many who would undertake their development have
become discouraged.—Umnited States Geological Survey.
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THE COKEDALE, COLO., EXPLOSION

Written for Mines and Minerals, by Geo. F. Duck

A few minutes before 9 p. M., February 9, 1911, a quantity
of 40-per-cent. dynamite left behind by the shot firers near
the face of the twenty-first room on the first west B entry of
the Cokedale mine of the Carbon Coal and
Coke Co., S miles west of Trinidad, Colo.,
exploded through the agency of a blown-
out shot.

In this as in other similar accidents
in which large loss of life and destruction
of property resulted, care must be taken to
distinguish between the initial and second-
ary or propagating causes. It would seem that the various
initial causes have been exhausted in the recent explosions in
Colorado. At Primero on January 31, 1910, the explosion, so
far as known, was due to marsh gas; at Starkville, on October 8
of the same year, to an electric arc brought about by the short
circuiting of the trolley wires; at Delagua, on November 8, to
an underground fire; and at Cokedale, on February 9, 1911,
to the explosion of dynamite.

In each of the above cases the destruction of life and prop-
erty by the initial cause and at the focus of the explosion was
either nil or relatively insignificant. In no instance would the
destruction have extended bevond the point of origin had it
not been for the presence of a propagating agent. This agent
is found in all these cases in a coal dust high in volatile matter
(about 31 per cent.), and of marked and even unusually pro-
nounced coking character.

The Cokedale mine was supposed to be eminently safe and
had always been so reported by the state inspectoral staff. It
was generally well watered, the ventilation was good, the shot
firing system was approved, and inspection was regular and
thorough. On the other hand, the mine must have been dusty
or the force of the exploding dynamite could not have extended
beyond the twenty-first room on the first west B entry.

Two views have been advanced to account for the dust in
the Cokedale mine at the time of the explosion. One holds that
there was no standing dust generally distributed throughout
the workings upon ribs, roof, floor, and timbers, but that all
the dust concerned in propagating the explosion of the dyna-
mite was due to that made immediately before and at the time
of said explosion by the breaking into minute particles of the
very soft coal through abnormally and unusually rapid shot
firing. .

The second view is the general one; namely, that there was
standing dust in the mine and that that actually made by the
rapid shooting of the coal played an insignificant part in extend-
ing the destructive efiects of the exploding dynamite.

Before a decision as to the correctness of either view is per-
missible, a more detailed study of the conditions prevailing at the
time of and immediately prior to the accident must be made.

The surface plant at Cokedale, remarkable in the universal
use of concrete, particularly in coke-oven construction, has been
described in MiNES AND MINERALS.

The coal seam, which outcrops at the tipple site at the level
of the railroad track, varies between 4 feet 6 inches and 8 feet
6inches in thickness, with a fairly well sustained average of 6 feet.
It is a member of the Laramie series of the Cretaceous period and
is said to be some 200 feet above the bed worked at Starkville,
about 4 miles to the east. The seam is universally divided into
two members by a parting slate from 2 inches to 8 inches and
more in thickness. The upper member of the seam is soft,
friable, and of a texture and structure similar to the Connells-
ville coal of Pennsylvania. The lower member is harder and
more blocky. The coal averages about 31 per cent. in volatile
matter, and possesses marked coking qualities. The entire
output of the mine, amounting to 1,300 tons daily, is washed
and subsequently coked in the plant of 350 ovens, the resultant

Conditions Exist-
ing in the Mine
After the Explosion
and the Con-
clusions to Be
Drawn from Them
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product being shipped to the works of the American Smelting
and Refining Co., of which the Carbon Coal and Coke Co. is the
fuel end.

At the time of the explosion the average number of men
employed underground was 275, and outside, 170.

The mine is divided into panels, known as the A, B, and C
blocks, by a series of north and south entries from which
west entries are turned at right angles. It will be noted
that the panels are all connected by entries or rooms. The
entries are usually 6 ft. X 10 ft. with a 25-foot pillar to the
paralilel entry. The rooms are 300 feet long, 20 to 25 feet wide,
with a 25-foot pillar to the next room. Gathering is done by
mules, and haulage to the foot of the slope is performed by two
small electric motors operated under 240 volts pressure. The
slope, which, with the trestle approach to the tipple, is about
600 feet long, is equipped with a chain hoist of 2,200 tons
capacity. The entry timbering cannot be too highly com-
mended and is very unusual for a bituminous coal mine.

Because the south entries were driven to their limit before
the room entries were turned and because these room entries
were also driven to their limit before the first room was turned,
the naming and numbering of the entries and rooms is the
reverse of that usually followed. The entry most distant from
the foot of the slope is numbered one with a letter affixed to
denote the block in which it is driven, thus, first west B entry.
A portion of the mine beyond the first west B entry is called
Japan, by reason of the number of natives of that country
working therein.

The men entered at the manway, or fifth east entry, where
a careful system of checking in was maintained. By this means,
15 minutes after the accident it was possible to prepare a type-
written list of the men in the mine, together with their age,
distinctive marks, next of kin, working place, etc.

The method of mining in rooms is unusual, and may be
likened to the bench and heading system familiar in tunnel
work, but laid out horizontally in place of vertically. The
advantage of this system is that, except in the heading or
narrow portion of the room, two free faces are always available
to the action of a shot, undercutting being therefore unneces-
sary. On the other hand, unless carefully watched it is obvious
that it lends itself to blown-out shots through misplaced holes
having too great a thickness of coal to work against. It is’
practically impossible to maintain the steps at right angles and
with a face of just 6 feet. .

In the benches, the holes are placed in vertical pairs near
the rib, four being needed to square up the face. In the head-
ing, which varies from 6 to 8 feet in width, the coal is rarely
undercut the full height of the upper member of the seam.
That is to say, it is top-cut near the roof and not under-
cut at the floor. When cut the full width of the heading one
center shot is relied upon to bring the coal down; when undercut
partially, one bottom shot near the floor and under the cutting,
combined with a vertical pair near the rib are used, and when
not cut at all, which is the usual practice, the customary cut
and side shots are used. For the reasons given immediately
above, as many as seven shots are not infrequently fired in one
room at the same instant.

Ventilation is produced by a 15X 7" Capell fan which, at
80 revolutions and at .9-inch water gauge was circulating some
55,000 to 60,000 cubic feet of air a minute. The fan is set in
reinforced concrete above and to one side of a shaft connected
with the third north entry or main return air-course. The
return underground, Fig. 1, is driven to the crop where it is
closed by double explosion doors. The three points of intake,
the direction of the air throughout the workings (indicated by
arrows), as well as the location of brattices, regulators, doors,
over and undercasts, are shown on the map. An arrow with
the letter E affixed indicates the direction of advance of the
explosive wave.

Two fire bosses are employed who inspect the working
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places not more than 3 hours before the men enter and who
examine the abandoned portions of the mine once a week. They
state that methane is of rare occurrence, although sometimes
found at the faces of the advanced workings in the C block.
As opposed to this, the analyses by Mr. John B. Ekeley, Professor
of Chemistry at the Colorado State University, Boulder, and
published in the biennial report of the State Coal Mine
Inspector, which appeared April 1, are of interest, as showing
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and eighth west C entries which served as the return air-course.
An electrical shot firing system was used up to within a
short time of the accident. At the time of the explosion the
mine was divided as nearly as possible into four shot-firing
zones, to each of which was assigned a head shot firer and an
assistant. In addition there was a boss shot firer whose duties
seem indefinite and of no immediate value. as he naturally
About 5:45 p. M., after
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the more general presence of gas than suspected. Professor
Ekeley found .7 per cent. of CH, in the pillars in room 10 on the
second west B entry; .8 per cent. at the face of the fifth west C
entry, and .4 per cent. in the main return airway in the under-
cast at the fourth south entry. However, it appears improb-
able that gas figures either in the origin or propagation of the
explosion.

It will be noted that the air-current swept practically all
over the mine; that brattices between parallel entries were not
usual and that all the air gathered at the in-by end of the seventh

the check-board showed that all the men were out of the mine,
the shot firing crew met at the small powder magazine on the
hill above the manway and received an amount of powder
believed to be sufficient for the night's work. This powder,
the night of the accident amounting to 648 pounds, was placed
in eight or more canvas sacks and loaded into a powder car
drawn by a mule. After hanging red lanterns at the mouths
of the manway and the main slope the crew entered the mine
and at the cap house at the third south entry secured the neces-
sary detonating caps. From a nearby underground telephone,
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word was received from the powder house that all current was
shut off from the mine. The powder car was then driven into
the workings, each shot firer and his assistant removing there-
from at the proper cross-entry the amount of explosive required
by them.

When a room was reached the sacks were supposed to be
left on the entry, the shot firers taking as much powder to the

face in their pockets as they believed would be necessary to ’

charge the holes in the room. At the face, the shot firers were
presumed to examine the holes and to reject such as were dirty
or tight. After charging and tamping with clay. the procedure
varied. In some instances a series of rooms were prepared and
the shots fired, room by room, as rapidly as the men could pass
from one place to another, while in other -cases the room was
shot as soon as the holes were ready and then the next room
prepared, etc. In mo case were sacks of powder to be taken to
the face. After all the shots were fired the men left the mine,
supposedly about 1 o’clock in the morning, 2 hours before the
fire bosses appeared. However, it transpires that the shot
firers were rarely in the mine after 11 at night. Asit naturally
required considerable time to secure the powder and caps, to
enter the mine, and to get to the working places and charge the
holes, it seems probable that little firing was done before 7.
The sustained maximum rate probably was reached about 7:30
and continued to 9:30 or 10 o’clock. In these 2 to 2% hours,
over 600 pounds of high explosive were fired at the rate of 2
to 2} pounds per minute. As the firing was going on in four
sections of the mine simultaneously, a very large quantity of
dust was thrown into the air-current at many points. The
open condition of the workings combined with the large-volumed
air-current permitted the dust stirred up by the rapid shot
firing to be disseminated all over the mines.

In order to keep down the dust, water lines were laid
throughout the mine, except in the first and second west B
entries, which had but recently been reopened after abandon-
ment for some months. At various points on the intake were
placed a total of 12 sprays, but these were not always in oper-
ation. A water car was also in use. A man known as a sprink-
ler was employed to wash down the ribs and roof by a hose
attached to the main water lines by connections at convenient
distances apart. At the inquest this man testified that he
washed the places as often as necessary and usually was able
to make his rounds once every 4 days. The rooms were not
watered. However, as the mine made considerable water, the
entries were generally wet and in some places the floor was
covered with standing water. The fifth south entry for a large
portion of its length is driven through rock shot down to bring
up the grade and is naturally wet. The entries in the C block
are also naturally wet and the same may be said of the last
500 to 750 feet of all the eight west B entries. The humidity
of the return air was determined regularly and ranged from
85 to 95, and even more, per cent.

On the night of the accident, in addition to the eight shot
firers and their boss, there were in the mine eight entry men
emploved two each in the fourth, fifth, seventh, and eighth
west C entries, a total of 17 men, of whom two of the shot firers
escaped.

The shot firing crew met at the powder house at the cus-
tomary hour, 5:45 p. m_, and there received 648 pounds of high
explosive. Of this 166 pounds were two permissibles, which
were being tried out, and the remainder consisted of dynamite.
After the accident a sack containing one-half the supply of per-
missible powder was found untouched and the records showed
that the remainder of this kind of powder had, with the highest
degree of probability, been used up shortly before the explo-
sion. Further, investigation has shown that at the time of the
explosion 183 holes had been fired, consuming at the usual rate
of 1.4 pounds per hole, 256.2 pounds of dynamite, and this had
all been fired in about 2 hours, or at the rate of 2.13 pounds
per minute.
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At about $:55 p. M. the two shot firers, who had been accom-
panied by the boss shot firer, prepared the holes in the twenty-
first room on the first west B entry. What happened next is
largely conjecture. It would seem from all the evidence at
hand that these men, in violation of the rules, carried a sack
of powder to a point about 20 feet from the face of this room.
How much powder was in the sack is uncertain, but one, well
qualified. testified at the inquest it could not have contained
less than 20 pounds, and may have held as much as 50 or more
pounds of high explosive. It further appears that after the
holes were readyv the head and boss shot firer started to leave
the room, one of them picking up the wooden tamping bar
and both overlooking the sack of powder which was in the
center of the track. The assistant shot firer, presuming that
the other two had taken the powder as was the custom, lit the
fuses and went through the breakthrough into No. 22 room,
down it to the entry, and was with the others in the cross-cut
between the twenty-third and twenty-fourth rooms when the
explosion took place. The location of the men at the time is
determined by the finding of the tamping bar in the cross-cut
mentioned.

Just whyv the dynamite exploded is uncertain. About
20 feet back from the face. and toward which is directly point-
ing a shot which blew out both at the back end and the mouth,
is a hole in the center of the track of some 6 square feet in area
and something over 2 feet in depth in the solid floor. All the
timber in the room was blown back from the face and some of it
lodged in the mouth of the room and some was thrown out into
the entry. The ties were ground to powder and the rails twisted,
and bent. Sections of the rails were torn out from the web
and flanges and thrown considerable distances, and all the evi:
dence points to this having been the focus of an explosion of
extreme violence. There were other foci of violence F, as shown
on the map, in the twentieth room on the fourth west B entry,
at the mouth of the eighth room on the same entry, and at the
mouth of the tenth room on the fifth west B entry. Aside from
the fact that none of these places shows even approximately
the violence displaved in the twenty-first room on the first
west B entry, there is not known to have been any powder near
them or men working in their vicinity. They must be aban-
doned as points of origin in favor of the one named at the out-
set. At the origin of the explosion the hole named may have
been dirtv and the flame from it may have ignited the dyna-
mite, or its detonation may have been caused by a lump of coal
thrown against it at high velocity, or possibly by a piece of roof
falling thereupon.

The limits within which evidences of heat, as determined
by coking action, and of force, as determined either by the
scouring of the ribs or by the destruction and displacement of
timbers, brattices, mine cars, and the like, are shown by a dotted
line surrounding the area so affected.

Evidences of heat and destructive action are naturally not
uniformlv distributed throughout this area. The centers of
force are shown on the map marked with the letter F, and with
a single exception are where the explosive wave passed from a
larger to a much smaller area of workings, thus gathering in
intensity by reason of compression. This exception was met in
the twentieth room on the fourth west B entry. At this point
forces apparently met from opposite directions and, the room
being wide, set up a whirling or rotary motion sufficiently
violent to throw out the gob some 4 feet deep in a circle 15 to
20 feet in diameter. '

At the mouth of the eighth room on the fourth west B entry,
and also at that of the tenth room on the fifth west B entry,
mine cars were completely destroyed, the wheels being torn off,
axles bent, and frame irons curved out of shape. At the under-
cast at the fourth south and seventh west entries, where was
placed a large electric pump, the violence was severe. The
pump house of 2-inch lumber was blown in and down into the
sump. The pump was badly damaged, the pipe connections,
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plunger shaft, and outside gear being broken. The 3-inch floor
and a heavy wooden: brattice were blown down into the under-
cast and two 6” X 6” supports to the pump were broken. The
undercast being built of heavy reinforced concrete was cracked
slightly and showed some leakage where it intersected the coal.
The rails over the undercast were raised about 4 inches.
At the foot of the slope the destruction was more complete
than elsrwhere. The timbers at and near the mouth were thrown
out auid some broken in two and hurled outside 100 feet or more.
Cars on the slope were smashed and thrown outside and the
loaded trip at the foot was badly shattered. The wooden floor
of the chain haul was ripped out and a 12”X14” Oregon pine

- timber supporting the sheaves at the bottom was broken in
two. Two double steel doors set in concrete in breakthroughs
between the main slope and the return airway were blown out
toward the fan. The concrete was entirely blown out and the
doors, badly bent and twisted, were carried 75 feet.

At the fan no damage was done. The explosion doors were
blown open and immediately shut automatically and the light
roof on the top of the air-shaft was lifted off and at once fell
back mnto place.

Beyond the limits marked on the map there were no evi-
dences of violence other than the blowing open, without dam-
age, of a door or two. Aside from the two mentioned at the
foot of the slope, the few brattices in the mine, which were of
concrete were unharmed.

The coking action was as variable in intensity as was the
force. On the map the zones of greatest heat unless plainly
marked are indicated by the letter C. In these zones coke up
to 2 inches and more in thickness was very general. On the
third and fourth south entries between the second west and third
west entries was one extensive heat zone. Here, in addition
to coke 2 and even 3 inches deep on the caps, the posts were
found to be scorched and the solid rib was coked to a depth of
4 inch in places. :

The most extensive area of coking action was found in the
rooms on the fourth west B entry. In some of the rooms in
this section coke was found on the ribs from roof to floor and
from mouth to face, as well as on the roof and floor, and on the
timbers, and in one instance was nearly 6 inches thick. In
seme of these rooms there was an additional deposit of carbon
a5 lampblack in long festoons or whiskers upon the coke, indi-
cating that the oxygen in these rooms had been completely
~consumed.

The course of the explosion, owing to the open and con-
nected character of the workings was difficult to trace, but it
is believed that its direction, as shown by the arrows on the map,
has been fairly well determined. It will be noted that in some
instances the wave came through some rooms out an entry to be
met by an entering wave from the fourth south. Where these
waves met there was generally a neutralization of force or else
a whirling action through the cross-cuts. In any case the
advance of the wave may be plainly traced from the twenty-
first room on the first west B entry to daylight.

The effects of the heat wave displayed the usual vagaries.
The mule hitched to the powder car which was standing near
the mouth of the first west B entry was burned, as well as was
a-sack containing dynamite in the car itself, but no explosion
occurred. In one room a coil of fuse would be found burned
and in the adjoining room under apparently identical con-
ditions the fuse would be untouched.

Strictly speaking, the explosion at Cokedale was rather an
inflammation or burning of coal dust ignited by an explosion
of dynamite rather than a true explosion in the accepted mean-
ing of the latter word. There was most intense heat and but
little damage throughout the workings. The writer is forced
to the conclusion that the wide area affected by the explosion,
aside from the dust generally present, was due to the large
amount of oxygen available for burning whatever dust was pres-
ent and the universal connection of the workings.
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Without any exception whatsoever, where the heat action
ceased, the stoppage was due to want of fuel in entries, which

were not only damp but actually wet and not uncommonly

shoe-top deep with mud. In one instance the flame leaped
over a wet zone about 150 feet wide but was stopped shortly
beyond. In some places the presence of rock in the track dust
helped to stop the spread of the inflammation, and in others
the same end was accomplished by rock in the ribs and roof
where the latter had been shot down in a local swamp.

On the map are given certain combinations of letters and
figures as 24, E,and F, 2D, etc. The letters indicate the place
where a man or men were working at the time of the accident;
the figures, the number in the place in question. A letter with-
out affixed number means that but one man was working there
or that, if more than one was employed in the place, the bodies
were not found together. It will be noted that two men were
working in the seventh and eighth west C entries, denoted by
24 and 2B, respectively. After the explosion these men started
to run out and were a trifle over 1,800 feet from the face when
overcome by gas. The four men in the fourth and fifth west C
entries (2C and 2D) were found 1,300 feet away on the fourth
west B. The two shot firers (£ and F) who were in the first
west C entry were able to go over 1,900 feet, their bodies being
found on the first west B entry near its intersection with the
fourth south entry, with those of the two shot firers and the
boss shot firer (G, H, and I) who were in the breakthrough
between the twenty-third and twenty-fourth room on the same
entry at the time of the explosion. The two shot firers (J and
K) were working in the newly started twenty-fifth room on the
fourth west B entry in the hottest part of the coking zone, and
were only able to go 75 to 100 feet before being overcome with
the gas.

The evidence at the inquest showed, although no analyses
of the blood were made, that all the men died from CO poison-
ing. Their bodies were flaccid and faces peaceful with none of
the signs of strangulation apparent in those dying by means
of CO,.

Of the 15 miners and shot firers who succumbed to the
effects of gas, the lives of 10, those working in the C block,
might have been saved. It will be noted that the explosion did
not come within 500 feet of the C block at any point. Also the
two doors on the fifth south entry used to force the air up the
fourth and fifth west and first and second west entries, respec-
tively, were blown open. The poisonous gases, therefore, did
not enter the C block at all, and had the men remained in their
working places and bratticed themselves off (there was an
abundance of brattice cloth and lumber at several places on the
fifth south) they could have for all practical purposes remained
in absolute safety indefinitely.

The lives of the three men on the first west B and of the
two on the fourth west B entry (G, H, I, and J, K) could not
have been saved, as they were either inby a coking zone or
immediately in it.

The two survivors were at the time of the explosion near
the intersection of the sixth west B and second south entries
at the point L, M, on their way to shoot a few pillars in the
A block. Both testified that they first felt a rush of cool air
in the face which blew out their lights and which was instantly
followed by a hot blast from inside which knocked them down.
The hot air had a distinct smell of burning coal. This pre-
liminary inrush of cold air is interesting and is analagous to the
experience of two men near the outlet of the Lick Branch,
W. Va,, mine, at the time of the second explosion there, to
which my attention has been called by Mr. John Verner, of
Chariton, Iowa.

The rescue cars of the Colorado Fuel and Iron Co., stationed
at Trinidad, and that of the Victor American Fuel Co., from
Hastings, were on the ground shortly after midnight and their
large force of trained men and excellent equipment rendered
invaluable service, as the rescue crew of the mine itself, being
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composed solely of shot firers, were either dead or, as in the case
of the two survivors, incapacitated for further exertion.

As stated before, but little damage was done to the mine
and the temporary stopping of the destroyed brattices at the
foot of the slope, of the door at the eighth west B, etc., soon
restored the normal circulation. The bodies were all discov-
ered in a few hours except two, which were not found and
brought out until Saturday noon.

An extremely unfortunate feature of this accident was the
death of E. A. Sutton, assistant superintendent at Cokedale,
and of Robert Meeks, tracklayer at Starkville, who ventured
beyond the rescue station at the fourth south and sixth west B
entries, and who were overcome by CO gas in the fourth west B
entry at a point about 300 feet in and marked by the letters
M S on the map.

It remains then to consider the two theories of dust origin
as commented upon at the outset in this article. Was the dust
which propagated this explosion that which was made during
the few minutes prior to the accident by the abnormally rapid
shooting of friable coal, or was it that which had accumulated
in the workings as the result of days or weeks of operation?

Draw a line between the twenty-first room on the first B
entry and the twenty-fifth room on the fourth west B entry.
Whatever dust was created by shot firing on the west side of
this line did not figure in the explosion, because the air-current
was drawing it away from the initial point, and also the explo-
sion did not travel inby from its point of origin. Hence, only
the dust created by shot firing on the outby, or east, side of
this line could have served as a propagating agent. But there
were no shots fired on this outby, or east, side the night in
question. Had some been fired in Japan the conclusion would
not be affected for the inflammation did not enter Japan for
lack of fuel. Hence we must dismiss the idea that the explo-
sion of dynamite in the twenty-first room on the first west B
entry can be connected with the next nearest place of shot
firing, the twenty-fifth room on the fourth west B entry, by
means of newly created dust.

By way of the route of the explosion it is a full half mile
between the above points, and in this distance there is one zone
of most intense heat and two smaller ones. The first and
second west B entries were undoubtedly dry and dusty, being
without water lines and were but newly opened up. It is prob-
able that the third and fourth south had not been watered for
3 or 4 days, the sprinkler being then about to reach them on
his rounds. It is an easy matter to connect up these points
on the supposition of standing dust and impossible to do so
on the theory of newly created dust.

Similarly, it does not seem that the intense heat and enor-
mous deposits of coke in the coking zone on the fourth west B
entry which covers an area of over 4 acres were due to any
thing but standing dust. It is impossible to say how long it
would have taken at Cokedale to clear the atmosphere of dust
after a shot was fired. The slowly moving air-current was
favorable to the speedy deposition of the dust and 10 minutes
after firing a shot may have seen it all deposited. As the sec-
tion under consideration was but one of four shot-firing zomes,
the rate of fire therein would be one-fourth of the rate for the
entire mine. That is, if the average for the mine demanded
the firing of 2 pounds of dynamite a minute, this section calls
for the explosion of 2 pounds in 4 minutes, or a total of 5 pounds
in our assumed 10 minutes. To any one who has seen the
deposits of coke in this zone, some of them covering an area of
nearly 500 square feet, and varying from } to 1 inch, and rising
to 4 inches in places in thickness, combined with the festoons
of soot in some of the rooms, the view that this heat action was
due to the limited amount of dust possible through the explosion
of but 5 pounds of dynamite, is untenable. Nothing but stand-
ing dust can account for the phenomena.

And finally in this connection, had there been any large
.amount of dust in suspension in the air in this section it would
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have, by means of the air-current, been drawn into the C block
workings. That this was not the case is proved by the fact that
the explosion on all the west B entries stopped within 600 feet
of this block. Had the C block been dusty it would have
inflamed.

This theory has been touched upon at length, as it is a most
important one, as pointed out in this journal when commenting
upon an editorial in the Mining fournal, of London, Cngland,
treating of the Hulton colliery disaster. Intensity of working,
abnormally rapid shot firing and the like, unquestionably favor
the propagation of explosions by means of dust created through
the rapidity of production. But this was not the case at Coke-
dale.

It does not seem that the Cokedale accident teaches any
new lessons, but it does serve to emphasize some old ones. It
shows that open and connected workings combined with an air-
current of large volume favor the propagation by means of dust
of an explosion otherwise started, by disseminating the agent
of this propagation over a large extent of workings and by fur-
nishing a large volume of oxygen (air) for its combustion. It
shows that, by reason of the above, to limit the spread of an
explosion, the workings should be, as far as possible, not con-
nected, and should be ventilated by separate splits with only as
much air as the health of the men demands. It shows that
material damage to the mine is done where the wave passes
from a cross-section of larger to one of a smaller area by reason
of the compression thus set up. It shows that zones of intense
heat action are not necessarily connected with zones of violence.
It shows that, in the presence of intense heat action, very wet
zones up to 150 feet in length may be crossed by the inflamma-
tion, and it shows that very wet zones, particularly if in rock or
where the floor dust is heavily impregnated with rock, and of
sufficient length, will invariably stop the advance of a wave of
inflammation.

This accident clearly demonstrates that rescue crews should
never consist of less than four men each; that they should be
carefully trained, be drawn from men of diversified lines of work,
and be equipped with the latest and best apparatus.

It will be admitted that if oxygen (air) be absolutely
excluded from a mine there can be no inflammation; if there
be no dust, there can be no inflammation regardless of the
amount of oxygen (air), and that, regardless of the amount of
oxygen (air) and dust present, if this dust be in the condition
of watery mud, if the mine be absolutely saturated with water,
there can likewise be no inflammation.

When the relationship between these three, oxygen (air),
dust, and moisture (water), which must exist in order to render
impossible the propagation by means of dust of an explosion
otherwise started, has been determined, accidents such as those
described herein will be impossible.

2 =R
LIBRARY OF THE ENGINEERING SOCIETIES

Attention is called to the facilities offered by the Library
of the Engineering Societies, at 29 West Thirty-ninth Street, New
York City. The library, formed from the combined libraries
of the American Institute of Electrical Engineers, the American
Society of Mechanical Engineers, and the American Institute
of Mining Engineers, contains over 40,000 volumes on engineer-
ing subjects. It is open for reference to the general public,
without charge, every day and evening, except Sundays.

Those residing in New York City and vicinity are invited
to utilize the library in their researches on technological subjects.
The library is prepared to furnish references on engineering
subjects to persons at a distance, and also furnish transcripts,
translations, and photographic reproductions of diagrams and
maps. For such work, if extensive, 2 moderate charge is made.
Correspondence is welcomed; telegraphic and telephonic
inquiries will receive especial attention.
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Disaster Due to Discharge
of Blasting Powder--Two

Stagger Out Alive.
Dernen. Foosr %o 1y
PLANT KNOWN AS ONLY SAFE ONE IN
STATE AND WAS CALLED THE MODEL

Deaths All Due to Fire Damp and Not to Con-
cussion--Shock Felt for Miles in All
Directions From Camp.

Trinidad, Colo.,, Feb. 10.—Eleven men are known to be dead
and six others are missing and believed to have been killed, as'the
result of an explosion that last night partially wrecked the model
coal mine at Cokedale, nine miles northwest of Trinidad, owned
by the Carbon Coke and Coal company, a subsidiary contern of the
American Smelting and Refining company.

Nine of dead wera foreigners who were employed as shot fir-
ers and entrymen. The other two were Americans—IEdward A.
Sutton, aecting superintendent of the mine, and Robert Meeks, a
C. F. & L company man from Starkville—members of the first
rescue gang, both of whom succumbed to black damp early this
morning.

Two men were rescued a]lve after the | placed in the C. ¥, & T. rescue car at
oxplosion, They were found all but un-| the mniouth of the niins and oxyge;}}f

conscious from black damp which over-
tonk them as they were fleeing for satety
and were vevived -with cop '”

BT - ml 410 OTT B0 o Okt b B L L AU
Nick Tornimebbage, Polish suot firers
DEAD AND MISSING.

The known dead:

Bdward A, Sutton, acting superintend-
ant,

Rohert Meeks, rescuer.

Andy Podzorshi, Pole, entryman, mar-
ried.

Rudolph Seliga, I‘}ole, entryman, mar-
ried.

S, Hodbod, Pole, entryman, single.

Leas Gzondek, Pole, entryman, married.

The missing, the bodies of five of whom
have been located, but mot yet removed
from the mine, are:

Joe Melack, Pole, shot firer.

John FErelsh, Pole, shot firer,

Ludwig Kalpuch, Pole, shot firer,

Karl Piercha, Pole, shot firer,

Carl Francls, Pole, shot firer.

Andy Rancusk!, Pole, shot firer.

Joe Mokiosk, Pole, shot firer,

Fortinado Zanet, Ifalian; entryman,

Domino Taborelli, Italian, entryman.

Valentine Tretter, Italian, entryman,

Joe Ghezzi, Ttalian, entryman.
YWVERCOME BY BLACK DAMP,

Acting Superintendent Sutton, who had
been directing the rescue work in the pol-
soned atmosphere of the wrecked work-
ings ever since the explosion last night,
suddenly was overconie hy black damp
shortly hefore 5 o'clock this morning, 'He
fell unconscious while some distance
ahead of his fellow rescuergs and was
hurriedly removed to the surface for med-
ical attention.

Meeks was overcome by black damyp
while assisting in carrying his chief from
the mine,

Automatle breathing machines were at-
tached to both men as soon as they were

pumped into their lungs, but neither col d
be revived, Suttom dird shortly ‘after

n -
wido., and Several childréil: & Was cons
sidéred one. of the best rescue mdn in the
employ of the C. F. & I. company., Sut-~
ton is survived hy a widow,
VICTIMS SUFFOCATED,

All the men whose bhndies have heen
found died from suffacation, They evie
dently had attempted to make their way
from the mine when overcome,

Little Hope is entertained of finding the
slx missing men allve. It Is helieved they
were overcome by gas within a few min-
utes after the explosion. All the dead
and missing but two are foreigners.

Superintendent Bayless this morning
stated he belleved the explosion was que
to the discharge c¢f blasting powder,

The shock of the explosion was heard
for miles around and here in Trinidad,
nine miles away, window panes wers
cracked and broken in residences and
dishes. Jarred from tables. It was nearly
two hours after the shock had been heard
before the source of the explosion could
be learned. Experience with severel llke
disasters within the past vear has taught
the people of this elty what an explosion
shock sounds like, and telephone wires
were kept hot until the right place was
located,

Even the officials said they were un<
able to give any details regarding the ac-
cident, The only telephone line into Coke-
dale is nwned and controlled by the same
company that owns the mine.
EXPLOSION TERRIFIC.

The force of the explosion was so. great
that  huge timbers placed ahout the en-
trance of the mine were hurled a’ distance
of 200 feet and a large water fank sup-
posed to be secursely anchored near the
portal. was topnled over. The explosion

(Continued on Page 2--Col. 1.)
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View of the main exterior workings of the Carbon Coal and Coke company’s mine.at Cokeda
cates the main entrance:of the mine. The huge timbers around this entrance were hurled 200 fdet

Discharge of Blasting Powder Causes Disas-
ter--Rescue Car and Gangs of Men Search
for Those Entombed in the Shaft.

(Continucd From Page One.)

et =
cailsed bhut few cave-ins throughout the
mine, nene of which are sald to be of a
serious nature,

Ag soon as the officialg at the mine re-
alizmed the seriousness of the disaster they
began jssuing calls for assistance from
Trinidad and other nearby coal mining
camps. Resene gangs were organized
hastily and put to work, while the C, .
& 1. company’s resene car, with {ts crew
of brave men, was rushed from Stark-
villee. A score of antomobliles carryving
mine officials and rescue men left Trini-
dad as soon as the call for assistance
was telephoned from Cokedale.

Fred . Bavles, superintendent of the
mine, left in the first machine for Coke-
dale, arriving at, the camp shortly hefore
{1 o'clock, [Te found that Acting Super-
Intendent Suiton already had ovrganized a
gang of rescuera and was hard at work
In the mine, hratticing as they went,

The first bodias were discovered about
8 o'clock nnd when they were carried to
the surface one of fhe rescune men an-
nounced that one of the vietims was.still
breathing. This -announcement hrought
cheers from ihe spectators gathered about
the enirance. Physicians examined the
man and quickly declared that he had
been dead several hewrs, Black damp
was given as the cause of the death of
the four men. Their bodies were found
in the third and fourth passageways near
the west entry. within half a mile of ths
main entrancs.
W0 STAGGER OUT ALIVE,

The twn men who csecaped alive stag-
geiied out of entry No, 5 shortly before
Hdriight, but were unable to give any-
gmhg ke a lucid description of the disas-
féf 4s they had scen it. They appeared
‘tobe deadly sick but were restored w'*™

ARRAR R Ranavad to, thalr b

They: stated that they had bheen kLm;'k- N

¢ down Ly the force of the explosion
and .the deadiv afier damp settled over
them. These two were working in the
rixth west passageway when the explos-
lon occurred.

RESCUE CAR RUSHED TO MINDG,

There were plenty of men to carry on
the rescue work and volunteers by the
deore offered them assistance, The ma-
jor part of the work, however, was done
by a force of about forty, mostly miners
and officials, The ., . & 1. company’s
rescue car, which was stationed af. Ber-

wind. was rushed to the scene of ihe’

disasier and their helmet men, working
with the Cckedale helmet corps, had 2
large share in the rescueiswork. The Vie-
tor American company, too, had a special
train made up at Hastings and rushed to
Cokedale, reaching there at about four
o'clock this worning,

A conspicuoug figure about {he scene of
the mine was J, 8. Thompson, division su-
parintendent of the C,, ¥. & I. company,
wlho aroge from a sick bed as soon as ha
heard of the explosion and rushed to the
mine, FHe direated the energies of his
band of rescuers until forred to leave
from exhaustion.

The work of the rescuers is easy from
the fact they have not heen impeded by
serious rock falls, TFranklin Guiterman,
president ani general manager of the
Carbon (‘eal and (Coke company, who was
In Denver at the time, was notified hy
Superintendent Rayles and immaediately
ordered a special train, on which hie ar-
rived here at 7 o'¢clnek,

The United States mine reseus car Nao,
2, which has been at Qak creek, Routt
connty, was notified of the accident this
morning and left immediately for Denver
and the south. The car is in charge of
Professor J. . Roberts,

FAN NEVER CEASED TO WORIK.

One fact that has lent so much encour-
agement to the rescue work is that the
fan has never at any time ceased to
work, The force of the shock blaw off
{he safety cap from the fan house, bnt
could not damage the apparatus within.
This makes it pnssible to keep a good
supply of fresh air in the mine at all

times end prevent black damp {from
spreading, 4§ il wonld otherwise do.
The explosion has so far been free from
the customary heartrending demonstra-
tions of sorrow and grief that have at
other times .marked these affairs, and
what few women have gathered about
the mouth ot the mine.seem to be taking
the affair calmly.
WAS HELD MODEL MINE,

Cokedale is the last camp people of this
part of the state belleved couid blow up. |
It has been widely advertised as ‘‘the
model mine of Colorado” and one of tlis
few real safe mines in the entire coun-
try. The miners are compelled to check
In and out, and in getting into the mines
mnst all. use one long, narrow passage-
way and all enter from one side. The
property has heen in operation four |
vears, the enlire ouiput being shipped 1o
the various smelters operated in. Colo-
rado by the Aiperican Smelting and Re-
fining company. This s the. first
gerious accident that has occurred since
the mine was opened.

1t was one of the mines vislted .1até
last yecar by the state mining commis-
s{ion appointed hy Governor Shafroth and
composed of Dr, Viectorr C, Alderson,
James A, Dalrymple and Prof. John B.
Fekley, all of whem appeared enthu-
siastic over fhe ¢onditioh in which the
workings and the eniire camp were
found. The company claims to have
spent move money in improving this
mine {han most companies do in instal-
ling equipment in the first place,

Cokedale Known as
Only Really Safe
mine in Colorado

Tranklin Guiterman, general manager of
ithe American Smelting and Refining com-
‘pany, to which the Carbon Coal ang Coke
company is subsidiary, left for Trinidad.
at midnight last night

Guiterman, as well as the other officers
of ithe company, is Dbitterly chagrined
over the explosion, The company had
tried to make the mline a model one 50
far as modern appliances would allow.

‘They say fourteen men are imprisoned
in the mine and probably will die before
they can be rescued,” sald Guiterman be-
fore he left last night., “Well, I do not
know. The company has done everything
in {ts power to prevent such -an - expld-
ston, and to reduce the fatality in case
of one,

“v/e. were the first people in. Colorado:
to Install ing modern rescue apparatus. |
We always. have been careful to take
every precaution about the lighting ot
matches in the mine. W¢ have. installed
every known safety device.

‘“"fhree hundreqd men are employed ih
the mine. The output amounts to 1,200
to 1,00 tong dally, Every ton mined
comes to the smelting coﬁmany.

It is a fact.that the Cokedale mine haa
been known throughout the state as the:
“modal mine.”" In its report to the got-
ernor the commission of which Dr., Victor
Alderson wasg chairman, referred to the
mine as the orily one in the state that
could be called entirely safe,

The mine haz been operated for four
years., The present is the first disaster
that has marred its even course.
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Two Dbrave lives have been sacri-
ficed in’ the first few hours ot res- |
cue work at the Cokedals Ly-|
by side, with the
to be
mine carly today are
AL Sutten, acting superiutend-f
eul at and Robert
and 1. miner
Both up theiv
vain effort to save others known :
the Boll ;
when brought to the sur-:

mine,
hodies of |
from

s side

fivst four brought -

Lives tine hodies
of 1.
Colkedale,

veteran O,

a ol i

Stavkville,

gave Tives |

in a
in miuae.

 be cutombed

were alive

face but died while a
zicians were working

corps of phy-!
franticaliy to
The
sed into service

rastore  vespiration. pulmotors

were pros but to no
avail,

Sutton was the first man to
the mine afrer the expiosion.
his first trip he went as far
dated without an oxyvgen helmet.
turning he donned the heavy
ness, aud, accompanied by Charles;
Chambers, superintendent at Sopris.|
he again nlunged into the stifling
pit in aun effort to rveach the entomb-
ed men. He may have over-esiimated
the aivr supply furnished by his hel-
ment, or it may be that the device
was defective. Saveral hundred feet
from good air was unoticed by
Chambers, to stagger and almost
fail. He clutched at the headgear
but was unable to remove it.

Chambers ran for help and a few
moments later the unconscious sup-
erintendent was borne out with
stroug tender arms, There was life
in his body, but only the last dving}V
cmber of the brave spiric that had
succumbed to the insidious gases of
the black pit.

A few minutes later tie limyp form
of Robevrt Meek was carried out. He
hiad ventured too far beyond the air
and was dying as he reached the sur-

ace.

Sutton was about 35 years of
and ig survived by a widow, w
iz overcome by his tragic death.
Maek was about 13 vears of age, and
is survived by a widow and six child-
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The shock the explosion -
feit in Trinidad and a number
people at once started inguiry as to
where the disaster fhad  oceurred.
According to a number ¢f our citi-
zeus who.reported the rattling.and
jar to the Clhrounicle-News staff the
exact time eof the calamity was 8:55.

The first autcmchile to go to the
scene of the exnlosion was the- one
coutaining  Superinteandent  Bavles
Dr. Perry Jaffa, whichh made a
preaking run.  This was fol-
Charles Samuel wiilh T. Al
and Leo Goftlieb, aund
were pushed hard by the
wito had been
fecation of thej
stavting our.

of was

cf

thnc\\ ll[:e‘
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Liefore

With the bheadlights poinring
streak of light info the dorkness thet
cars fellowed euch otber along tu(,!
winding road to tie striclken camp.y
With here and there a straighr.a\\'u_\‘[
of road the engines would;
faivly ring as eaech evlinder in the%
car would add its help to cavey ihel
party to its destination. where deso-j
lation and havd work coinmonly call-;

a

e duty in the newspaper protession With the complete check of the
ewaited the staff.  As the rars en-iin the mine. the details of the dis-
tered the canon leading to Cokedalejaster and the nctes {rom here, there
the swell that has become so famil-!and evervwlhere the reporters came
iar to newspaper men and miners;hack to town. The miles were lon-
in this section rthe past vear or solger than thev had been going 1o the
became prououniced and the remark|exnlosion and the sadness of the
was ade between lips tightly diawn|mission that had taken ilhem (rom
“That's another explosion, all right.” | iheiv homes made it seem almoest as

Turning
¢ty that a few

over the bridge into the
hcours before had
rested in apparent seeurity against
the devastating effects of mine ex-|
picsions there came into view swmall
crewds gathered heve and tlhere talk-
ing. while across the road had been
stretched steel cables to prevent the
curious from interfering with the
worlk of rescue that was already well
under way. Refore the car had come
10 a stop thie veporters were climbing
under the cables and under the direc-
tion of T. A. Thompson wevre talen
a short cut to the main slope where
slope  where effects of the ex-
plesion were visible on all sides.
Hnge timbers were yards away on
the iuciine up which the coal was
hauted to the washer, while down
in the black gaping mouth of the
were men busy replacing the
planking that had Dbeen Dblown out
from the ferce of the explosion.
There was no  ceufusion. Kach
man toiled ¢35 if in the heart of the

the

of life there were a relative or dear
friend. H

The . cement fan
wrecked and only for a few minutes
alter® the explosion was-the fan out
of commissicn. ~ When it got to work
the air was forced back into the
workings and many of the men
walker featvlessly into the mine with-
out helinet, the only exrra precaution

houge was not

lood away the gleom that had been
kK2pt away by the hopes of the brave
men ¢n the hiiliside Dbecame deeper
and those who were uot kept busy
drew apart in small crowds and
talked in whispers that were plaiuly
audible in th i1l night.
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HONOR CONFEDERATE MOTHERS

Jacksou, Miss.,, TFeb. 10.-—-In all
the public scheols of Mississinpi to-
day was set aside for the celsbration
ot Mohument day. whén historical
exercises were held and countribu-
tions offered Uy the teachers and
pupils in aid of the fund that is be-
ing raised for the erection of a mag-

nificent mounument to the memory
of the Confederate Mothers of the

State.

BENCH SHOW AT DEL MONTE

Del Monte, (‘al Ab 10.—The an-
wual Bench Show of the Del Mounte!
Keunel Club opened today and will
continue over tomorrow. The exhi-
bition this year exceeds ail of the!
previous shows here, both in the
number and high class of the entries. |
The exhibits include prizewinning
dogs from many of the most famous

ren living at Stavkville.

fmine that

Tad just claimed its toll

kennels in the west.

iif the. car
instead of men doing a duty that led
them to the y-ery portals of death,,
a duty thath /s become harder and
harder in the past year or so for the

, ference. The

was. filled with mourners

Fleven known dead,

including two
regcuers, six missing and probably
dead and two escaped is the record
of the Cokedale mine explosion tfo
date. Seventeen men were work
in the colliery at $:35 last night
when the ULlast which shook Trin-
telling;idad eight miles distant wrecked the

boys who neéither sleep nor rest
while on an assignment of this. kind.
“ The western Union operator was
waiting for them and out to the
world was flaghed a story

g
dv

more combpletely than has ever been;interior of the mine and sounded
visitle fo the outsider being that the! ossible before in the short time that;the death knell of every man  but
safety lamyp was buraing. {had elapsed the full list of the dead:two within, Two shot firers. gasp-
When the first four bodies hadiand missing.  As . the gray streaks!ing with the effects of the Elacl-:
been vecovered tihere was deep gioomlwere lighting: up the eastern hillsjdamp, staggered out of the No. 5 en-
in. the crowds assembled about theithe reporters tired physically butjiry a few minutes later. but were
wmouth of the euntry betause hoves|alert mentally went home for a bhath m;able to zive a lucid account of
had bLeen high that the death tolliang yreakfast, but not to sleep. what  Dhad tlranspircd. They n'em.
would not be great, especially atier : - not fav from the exit at the time
two of the miners huad \‘:alkud. uui‘i LORD BERESFORD IS 85 of the blast, but so quickly did the
el the mine uii\:e less than an hour o - deadiv afterdamp £11 every portion
yatter the explesion. London, Fel. 10.—Admiral Tord o0 the miune, ther would have died
With the wagon taking its death h - :

Beresford, one of the most populauh‘m they been obliged to travel a
officers who ever. whore a British|undred yards further.

naval uniformi received a veritabls Six bodies in the black-
ficod of congratulations today on!smith shop which has been conve
the oceasion of his sixty fifth birth-

now lie

rted

> into a temporary morgue. The bod-

day anniversary. ies eof five others have beeu located
Both the ¥ing and queen wereliy the workings and will be brought
among those :to -send messages of {out soon. Of the six unaccounied

greeting to the gallant old sea fight-
er. alive. Despite the fact that therve
were no large falls in the slopes and

for there is slight hope that any are!
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* ESCAPED:

L3 JOHN KRISTEN. POLE. SHOT FIRER, MARRIED. ¢
+® NICK TOMCADDAGE. SHOT FIRER, POLE. SINGLA .
< e «
A4 KNOWN DEAD: ‘
* ROBERT MEREXKS. AMERICAN, #S8. MARRIED. 6 CHILDREN, -
¢ TRACK MAN FOR C. F. & [0 AT STARKVILLIL :
L 2 ANDY PODZORSK!I ENTRYMAN, MARRIED, POLI. ¢
< RUDOLPH SELIGA. ENTRYMAN. MARRIED, POLI. ‘
L L. HODBOD, ENTRYAMAN., -————, POLMR. 4
+ LUCAS GZONDEK, ENTRYMAN. MARRIED, POLE. <
< ——— - <
b MISSING : *
+ JOE MALACK, POLE., SHOT FLRER. 4
L 4 JOHN FREISH, PO SHOT S ¢
* LUDWIG KALPUCH. POLK SHOT FIRER. %
& NARL PIECHA. POLE. SHOT FIRER. 4
L4 KARL FRANCIS. POLE. 3HOT FIRER. 4
< ANDY RANOUSKIL POLIL SHOT IFIRER. &
L 4 JOE MOKIOSK. POLE, SHOT KFIRER. 4
* FORTINADO ZANOT. ITALIAN., ENTRYJMAN. 4
L DOMINO TABORT‘[,LI "CALIA;\?. ENTRYRMAN. ]
* VALENTINE TRETTE {TALIAN., ENTREYMAN. €
L 2 JOK GHEZZIL. l’{;\L[;\,\, ENTRYMAN. 4
° Of the list of missing, bodies of five lave been located by 4
¢ vrescuers bhut have ol bheen brouglht out. <
L2 4
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LINCOLN BANQUET eutries resulting from the explosion and that the six missing have found wore terrific blast, Timbers wors
the work ol rescue has been retavdedlit rests tlie cuiv hope euterctained for blown hundredse of feet from i
Grand Raplﬁa, Mich., Feb. 10.— by the stifling fumes of black damp]the iives of these men. jrouth of the 'v.‘m slope, cavs staud
The Liucoln Republican Club of this!which filled the mine. Although the The disaster was probably causadi ing on the ‘acks  outside  wour
city lhas conﬂuded elaborate prz-|fan was nct stopped Ly the blast so|hy an explosion of a large quauntity ;wreeked. the steel cap of the coun
parations for lts annual Lincoln day{mauy stoppings were blewn out it{of powder in charge of some of tllefuue tower encasing the fan wa
banquet to be leen tomorrow night. { will require hours to braitice thelshol firers which liberated a gas; lifted into the air and the entive
The affair is fo -be made the occas-iopenings and complete the air civ-] pocket of unusual size. Never in! secountry for miles in all dirvection:
lon fer a- great gathering of the teuit. Upon the barest chance thatjall the eveutful history of Colorade | was shaken. No fire followed the ex
faithful from‘all over the stafe. ;some good air remains in the wmine! mine explosiens has there Deen za‘,llc;mu,
United Statss -Benator Bradiey of|
Kentucky . amjf everal other Repub- | g - i N ;
lican leaders df:mational promiunencs ' . ?
are to furnishthe oratory. Bﬁ F ﬂ H§N ﬂMPﬂNy P Y
e orator HiR : J Jiu

SPANISH :REPUBLICANS
ACTIVE IN MADRID:
Madrid, Fe). 10.—A notable re-
vival of Repullican activity in Spain
is promised ay a result of a gather-
ing of leaders.of the party who as-
sembled here loday from all parts of
the kingdom for an important con-
new leader is to De
eps taken for a thor-
zation .of the party.

Dr. T. J. Forhaun. of Sopris. about
four o'clock this morning
the trest
stope a distance of twenty
ously injuring himself.

Dr. Forban, with other doctors,!
had been at the mouth of the mine
all night Jong waiting to be of as-|
sistance in case any of the men were|
rescued alive. About four
company with Prof. Earl Morand he

fell frowm

s ie at the meuth of the main
chosen and s , .
ough reorgan feet, seri-

FIGHTS SCIEDULED TONIGHT

Tommy Fuey vs. Kid Burns, 15
rounds at Thionton, R. I.
Jack Perrey.vs. Art Godfrey.

10 rounds, at!Superior,:Wis.

for

started for the store to get some sup-
plies and had gone about cue huud-
red yards when he was cailled back

te the enirance by word that two
of the recuers were beiug brought

The crowd
over and

I THES

the noise ran
picked hiim up and for &
time it was thought that auothet
fataiity hod been added to the list.
but the doctor rallied and later was

hearing

fto be at his post of duty stepved off

o'clock injshoulder

out aund needed assistance. The doc-
tor started Dback and in his hurey

takeiw to his home in Sopris, where
it was reported at 10 o'cleck that he
was resting easily and it was thought
it internal injuvies not at the vres-
ent time developed had not been sus-
tajued he would be all right asgaiu
in a few davs.

the trestle
about

and fell a distance of
twenty feet, alighting on lhis
and seriously injuring him-
the shotk.

self hy



Denver Republican
02/10/1911

AT LEAST NINE

Trinidad, Colo., February: 10.-—The
bodies of four shot firers have been re-
'moved from the Cokedale mine, wrecked |
by an explosion last night; five more
bodies have been discovered and six.more
were- still unaccounted for today.

A. E. Sutton, assistant superintendent
in charge of the rescue work, was over-
come by gas and was carried to the
surface. He probably will die.

Supt. Bayless declared this morning
he believed the explosion was due to
the accidental 'discharge of blasting-pow-
der. Litle hope is enterfained of finding
the remaining six. men alive. All the
dead and missing are foreigners.
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NEARLY A SCORE

OF MEN ENTOR

BED

IN MINE’S DEPTHS

Explosion in Cokedale Colliery Wrecks
the Plant and Shuts Them I[nfo

What May Be Tomb.

N) Sy @«M,WW

Seventeen Shot Firers the Victims and Fifteen of
Them Are Still in the Mine—Two Rescued Alive
by Prompt Work--Black Damp Impedes Rescue
Parties and Little Hope That the Imprisoned
Men Will Be Gotten Out.

TRINIDAD, Colo, Feb, 9.—(Special.)--Seventeen men were en. &

®

@ tombed in the Cokedale coal mine of the Carbon Coa! & Coke company ¢
@ by an exploslon at 8:55 o'clock tonight. >
@ Two of them were rescued by herculean work, but the other 15 can- o

* not be reached and If not dead are

the oxygen helmet brigade.

as human Ingenuity could make It

thé cause of the explosion Is that

22020006600 0

was considered perfectly safe from such a disaster.
The company operating It Is a subsidiary of the American Smelting @
& Refining company and no expense was spared In making it as safe

The entombed men are shotflrars and the only theory regarding
careless from long immunity ar from confldence In the mine's equip-

ment and safeguards, made a fatal mistake in Handling lights or powder
and in an instant the blast which meant death and ruin followed,

likely to be overcome by foul gases ®

and perish before the mine Is cleared of black damp, or penetrated by @

The Cokedale mine is one of the best equipped in the country and &

2

D
for men to work in. ®
>
some one or more of them, grown ©
&

%

%
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HEROIC RESCUING PARTY IS D

RIVEN BACK BY

DEADLY BLACK DAMP AFTER SAVING TWO LIVES

TRINIDAD, Colo.. Feb. 10—(Special,)—
The bodies of four other miners were re-
covered from the mine at 3.15 this (Fri-
day) morning.

They were all Polish entrymen and had
been killed by black damp. Al were mar-
ried men,

No hope is held out that the other men
in the mine are alive.

TRINIDAD, Colo., Feb. 9.--(Special.)—
By a severe explosion, the cause of which
Is unknown, :ficucee wshnt’firers employed

by the Carbon Conl & Coke company ays |-

entomhed deep in the workings of the
Cokedale minéd of that company, nine
miles northwest of hare.

Two other shot-firers, engaged in break-
ing down coal after the day shift haa
gone off work, were rescued within halt
an hour after the explosion, which on-
curred at 8:55 o'clock tonigws

These men ™ o round in Entry Six,
1:;est, They were barely allve when
found, having suffered from the effects
of the dread deadly bhlack damp which
followed closely on the heels of the blast.

TIMBERS WERE BLOWN
FIVE HUNDRED FEET.

8o great was the forece of the oxploslon,
which epparently occurred within a few
hundred feet from the mouth of the main
slope that timbers from the stope werae
blown 500 feet from the entrance of the
mine, the engine house and other small
bulldings near hy were badly damaged.

Within twenty minutes after the ex-
plosion a crew of forty men under the
direction of the mine manager entered
the working, finding the alr sufficiently
gnod to enable thgm to proceed to Entry
Six, West, where they knew two of the
employes were working. There they found
the two men, unconscious, hurried them
to the surface and soon revived them.

Attempting to go further, the. rescuing
party was driven back by the encroach-
ment of the black damp.

RELIEVE MEN ARE
DEEP IN WORKINGS.

The 15 men remaining in the mine are
believed to- be deep in the workings,
Where the day shift, which is the only
one working there at present, is tak-
ing out a seam of extra good coking coal
for the Guggenhelm smelters, which
take  the entire product of the mine.

The force of tha explosion was so zreat
that it was felt in Trinidad, several win-
dows belng shattered by the concussion.

In spite of this the huge fan “which sup-
plies air to the workings was not dam-
aged, and for this reason officials at
the mine Dbelleve there Is an excellent
opportunity that the entombed men may
be rescued within a few hours,

The safety cap of the fan-houge, which

18 but one of the many appliances pro-

________ pru-
vided by the company for the safety of
its empioyes, was blown off by the blast,

but after a temporary cessation, the fang
were again working, pushing good air
into the mine, and pulling the deadly

hlack damp ont.
Immediately after rescuing John Kris-

ten and Nicol FPomcambage, the shot-fir-
ers taken alive from entry 6, west, the
resculng party was driven to the open
air. There it re-organized, secured ma-
terial for brattices and agaln entered the
mine, pushing forward over the debris
near the mouth of the slope and ventur-
ing far within the workings.

Thnlalcs most mine  disasters in this

state, and particularly in this ¢

the fall of rock and shile was Inconsid-
erable, In spite of the fact that the tim-
bering was blown from the walls by the
explosion.

WORK OF RInsUUE
PROCEEDED QUICKLY.

As a result the work of resecne Pro-
ceeded with greater rapidity than has
heen the case in other mines,

With the hrattices to protect them
from the possibility of danger from fan-
ing rocks and from the black-damp, the
rescuers pushed forward and at 2 o'clock
this morning were several hundred feet
in.

Asslstant Superintendent A. & Sutters
had charge ef tha rescue crew and it was
largely due to his efforts that the two
men rvrescued were teached in time to
savea thelr lves.

The C. F. & T. resocue car, which is
stationed here, and the government res-
cue car at Berwind were rushed to the
srene as soon as the crews could he
gathered, and the experienced men are
alding greatly in the work. J. O. Rob-
erts is in charge of these men.

The Cokedale mine has been consldered
by all eoal mining experts as the safest
mine In Colorado. If not In the entire
Western coal flelds. and the niws of the
explosion and probable death. of 15 men
caused much surprise and comment
Lere, _

The company, which 1s a subsidiary of
the American Smelting & Refining com-
pany, has spent more money safeguard-
Ing the mine and protecting it in every
possible manner from the probability of
such accidents as have marked the past
vear in Colorado coal mining eircles than
most other coal companies in the state
have expended In thelr entire workings.

Every safety appliance known to mod-
ern coal mining, and which was consid-
ered mnecessary in a district where gas
{s unknown, was installed by the com-
pany, the mine workings were kept clear
from dust, and the miners were not per-
mitted to use dynamite in the mine, the
shot-firers, 15 of whom are now entombed
in the mine, bheing experienced and
trusted men who worked after all miners

had left the workings that even the
danger from the powrder blasts might be

uanBer LU LI pUwaer plasts might be

minimized.

Continued on Page Twa,
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Nearly a Score
of Men Enfomb

Continued From Page One.

- Of this care for the welfare of its
ers, the state commission sent ot
Governor Shatroth a short time ago
mented favorably, holding up as a r
the mine which was devastated by
explosion tonight.

Because of the absence of dust
the mine the:cause of the explosi
difficult to determine by even the ex
enced rescue workers here. The mine
been operated four years and during
time there has been no apparent da-
from dust, a3 at all times the worlk
have been kept clear of this riange:
substance at great expense to the man-
agement.

Superintendent Fred Bayles was at the
Trinidad club at the time of ths explo-
sion, and immediately the news reached
here he left for the mine in an automo-
bile.

Reaching the mine he took dlrect charge
of the work.

Franklynn Guitermann, the general
manager of the company, was in Denver
today. He was immediately notified of
the accident and left at once for Trini-
dad, chartering a special train to make
the run.
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T8 e ormornevererem—

timbers and
"in whith particles’ were deposited.

TCOMPANY NOT RE-

SPONSIBLE SAYS JURY

Continued From Page One

and remembered only the odor of

dust and the sensation of nasuea and

the fcelix}g of a wave of hot air.
Superintendent Bayles was on the

stand for more than four hours. Re-:

suming his testimony in the after-}
noon, he told of conditions as he
‘found them upon reaching the mine
after the explosion and the result
of his first hurried

after going to the foot of the slope

+himself.

In telling the jury of the result of
his investigations in an effort to as-
certain the secat of the explosion, he
said there were no evidences in the
“C" entry west, of what was known
as the TFifth South entry, with the
exception of slight evidences on the
face of the Fourth West B entry. He
stated that he based his conclusions
upon the probable direction of the
forces by the ‘scarring upon the
ribs and the manner

Not much of the timbering was torn
down. The evidences of the greatest
violence, he said, was near the inter-
section of the Second West B entry
and the Fourth Sowth. In the Fourth
South, there was much violence, evi-
dently starting at the Iighth West.
He stated that there werc no evi-

dences of the explosion in what was].

known as the ‘“Japan” district, and
1o damage was done at the exit. Also
that thére was no damage at the
manway near the check house,
known at No. 5 entry. In room 16 of

the Tifth West B entries, the tim-§

bers had been blown into the entry.
The timbers were blown out of room
21 in the First West B entry, and
there was a fall near the mouth of
the room. Some falls were found in
the TFourth West B entry, in rooms
14 and 10. All of the disturbances,
he said, had the appearances of be-
ing local.

The witness stated that all parts

of the mine could be reached easily

as soon as the air conditions would
permit. The chain haul extending

up the slope was wrecked. Wrecked

empty cars were found in the Fourth
A TVILLYL TR Aot T2 antriea

investigation,
after a consultation with Sutton and

of having beeu burned. This was the
only testimony at the inquest which
would indicate that flame might
have been preseht in the mine. No
blown-out shot were found.

The witness then told in detail,
about the finding of the bodies,
many of the men holding their din-.
ner pails in their hands. None were-
burned and all were evidently on
their way out. The witness was cer-
tain that no one was at the center
of the explosion and that all were
alive stortly after the explosion. He
'stated that it'was not possibl® to de>
termine definitely the origin of the
explosion, and’did not believe that
gas was a factor. -

Bayles wal followed by Franklin
Gu'terman, who repeated: in details
how the policy of the company was
to secure safety at any rost, that it
was the first rule of fhe company
to protect the miners, that the cm-
ployes were encouraged to offer any
suggestions” in  this line, and that

 many of their ideas Had been carried
|out. He stated that he had been re-

cently told by James Dalrymple,
state mine mbpecto;, that the mine;
was probably as safe as it could he
.made. Ventilation and sprinKling
methods ‘werée discussed and refer-

dale recently of Governor Shafroth’s
mine commission. ‘Complaint ~had
been made by miners'in the pist, he
.said, that the min® was too wet, and
also that the officials were too exact-
ing in their rules. Concluding, he
said, “The whole matter of the causc
of the explosion is an inexplicable
mystery.”

Mark Brown, the fire = buss,
plained his duties im detail,
hours he worked. He stated that he
had never found gas in guantities
and that the mine was well sprink-
tled. He' told of entering the mine
‘after the explosion, detecting the
lacrid odor and burning sensation of
the powdér fumes and explained how
the air was “short circuited.”

“I've been ‘in codl mines since I
was twelve years old and have stu-
died explosions in ‘many different
ymines, but the whole - thing is be-
yond me. It's got me beat.”

Roy Gillette was certain that pow-
der had much' to do with the force
of the explosion, but cauld offer mno
solution as to the probatle cause. He
was one of those who inspected the
mine after the explosion and detect-

ex~

ed at once the odor of ‘dynamite that

ST

FnTFhaalanan air

ence was made to the visit at Coke-|

the|

an dthen turned back, expecting
every moment to collapse from the
fumes, and with the knowledge that
nothing eould save the two brave
men behind him. Driscoll managed
to reach help and rescuers hurried
back for Chambers and the others
but they were too late to save Meeks
and Sutton. Driscoll is still suffer-
ing from the effects of the gases.

Heroism was also contained in the
stories of John Kristen, the shot
firer and Nicol Tomcabbage, the two
‘men who escaped alive. Kristen Te-
ilate@ how Tomecabbage saved his life
by dragging him into ‘a ‘pool of
water after he had fallen uncon-
scious. Neither could tell how long
‘they lay unconscious or how they
ifinally -managed to cscape. Kristei
told the jury that he had been badly
burned in the Cokedale mine about
two years ago by a blown-out Shot.
Both hands arc scarred and shriveled
from the effects of the fire,

Ro

Crystal White Sean
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