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—:~ THE FPRIMERO MINE EXPLOSION -~

PRIMERG, LAS AVIMAS COUNTY, COLORADG.

JANUARY 31, 31530.

BY GEC. 5. RICE.
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The "A" Primero Mine is one of several slope mines located at the

Primero in Las Animas County, Colorado. It is about 21 miles
the ¢ity of Trinidad on the Colorado and Wyoming Railroad, a sub-

concern of the Colorado Fuel and Iron Compsny, which owns the Pri-—

mero mines and others in the district. The town lies at an elevation of

about 7000 feet gbove ses level.

GEOLOGY s

The coal worked at Primerc is one of the upper seams in the

Laramie series of the Cretaceous Age, and the mines are situated in ithe

wesbern rt of what is commonly known as the Trinidad Coal Field, 10 miles
ba J ’

or gp from the extreme western rim of the basin where the coal measures bura

up sharply against the foot hills of the Sangre de Cristo Range of mountains.

The Primero seam outcrops at the town, and in the "AY mine dips aorthward

on a three percent grade. The dip is fairly regular, exeept where dis-

turbed by lateral folds or waves which have been zecompanied by some fawltings



COAL SEaM:

The seam is from 6% to 7% feet in thickmess. It has a columar
structure, though the face and butt cleavages are not as strongly developed
as in some coals, like the Pittsburgh Seam of Pennsylvanis. The faces run
approximgtely east and west. The coal is Dbituminous and strongly cokings
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The main roof is a strong sandstone, separated from the coal by
black shale, short—grained and full of siips. To hold i%t up requires close
%imbering; the entries are cross-—timbersd and lagged.

Near the entrance of "AY mine, the sandstons comes down close to
the coal, so that the one or two feet of shale intervening has been taken
down, the sandstone reguiriung nc timber for support. Iu going down the
slope, the thickmess of the shale gradually increases. In rooms off &-~11,
in certain of which the roof had fsllen from 15 or sc feet above the coal,
the material exposed was all shale.

COAL SANPLE;

A full section sample of the face coal was baken at the face of

Room 2 off A-11 Entry. The measuremenis were as follows:

Roof ~ Black shale, slippy-

oot o . e S o e S e . 1y S e o S o e S o S e T R "o a8 T e o £ S s b . b i e A e e T A o 1 o P o o . e i o o 8

Coal, bright lustre, s80ff,evemaccccicccnns 0* 4
Sulphur and slate band,ecsosssersnciacsrccn o' 1m *
Coal, medium, SO0ft,eeceecsccassonsenssasons or &
Black sulpiur band,ecsasseocsessrescoassons or 1n *
Coal, pure, has small cubiecal fracture,... 1t 4
Slate Dand,esccseesscsssssestttossnsssocasns or 3n *
Goal, hard DLOGK,eccssseeeccocscassaasanne ot an
Coal, fine grained, hard,scecsreccrccccsass ' 8n
Coal, sulphurouS,ssecessscsesssasveoscrsne o' 4n»
Coal, pure, 8labby,ecccccscssascsccccannns 2t On

Floor, (Cosl, 0O' 2"
{Hard shale Totaless s 6! gn
* Note; Excluded from sample. -2~



COAL

MINE

The 3 inch slate band in the above section 2% feet from the top

thickens to 12 inches at the face of the 7th and 8%th Weste.

-3 Proximate analysis of foregoing sample. ~:-

Laboratory No. 10063-4 (average)

Sample as received. Moisture and ash free

Moist’ure oan LN LR 1091
Volatile matter ... ... 32,27 36406
Fix@d Oa.l'bon ® s e LR ] 57@21 63094
&sh 960 ®oa EI N .82 8@61

100400 100,00
S'ulphllr ceseo sva seas 055 Q59

WASHING:

The coal is mainly used %o make coke. It is haunled in railroad
cars to the town of Secundo which lies a few miles to the south in the valley
of the Las Animas River, where it is crushed, washed and coked in bee-hive
ovens. The coke is shipped to the company's steel plant at Puedlo, Jolo.

DEVELORENT:

The Primero mines have three main openings, called the West Mine,
the "A" mine and the "B" or Hast mine, which are all slope openings. The
"A" and "B" main slopes run parallel, nearly dus north aand about 2000 feed
apart. They have been connected together by a number of cross entries but,
except for one, the connection has been entirely cut off and the pillars
betwaen nave been pulled. The ous coanection was through the 3-B Entry,
turned off the "A" main slope about 2400 feet from the mouth cn the right
hand side. This had been sealed by a rock stopping which was not affected
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by the explosion, but the first effort in recovering the mine was to blow
out this stopping, from the "B" side, s0 as to ventilate by means of the
"B" fan.
The "B" mine was not affected at all by the explosion and resumed
work about one week later, after the connection had been temporarily sealed.
The West mine was not connected underground with the "A"™ mine and
therefore was not affected.
The coal from the three mines was brought by trolley haulage to
one tipple, which lay in a draw between the A" mine and the West mine.
OUTPUT: |
The output of the three mines was about 1600 tons of coal per day
at the time of the explosion, though the mechanical capacity was greater.
The output of the "A" mine was about 500 to 600 tons. About
110 men were employed in this mine on the day shift.
LAYOUT OF na" MINE:
The main slope ran down the 2 to 3 percent dip straight north for
about 4200 feet; then the direction of the dip changing to asbout North 35°
West, the slope was turned in this direction. From the turn it ran in

over 800 feet at the time of ithe explosion, and pairs of entriazs had been

H

startedsy A-13 and A-14 to the lefi and B-9 and B-10 to the right. Yo

rooms nad been turned from these entries.

A

an air course ran parallel with the slope on the right or east

side of same 211 the way in.

ad

AST OR "B" ENTRIES:

To the east of the slope and sircourse, oculy two pair of eatries
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were being worked; 3-9 and B—-10 just started, snd -7 and B-8. A few rooms
were being worked in a stub pair of eatries off the latter.

B-1l and B~6 inclusive were worked out and closed, except for the
conuection through 3-3 referred to.

WEST CR "A" ENTRIZES:

On the west side of the slope, besides the new entries 4~13 and
4~-14, there were three pairs of entries working; A-7 and 4-8, &9 and 4-10,
4-11 and A-12, together with the stub entries off same.

a-l and A-2 and 4-3 and &~4 were worked out to the crop and abandon-
ed. A-b and 4-6, as turned off the slope, were alsc abandoned, but a new
A~D and 4~6 were turned off the 2-south stub, &4—7, and were working.

HAULAGH:

The coal was handled in wood cars of two tous capacity, with 16
inch wheels. These were hauled on the slope by maein—-and-tail rope which
ran as far as the A-12 entry. There were brauch ropes in &~7 for aboub
1400 feet, and in A-9 for gsbout 1200 feet. Elsewhere in the mine, the
haulage was with mules.

LIGHTING - SAFETY LAMPS:

Ihe ouly system of lighting employed underground was with magnet-
ically locked Wolf safety lamps of standard shield patisrn, using benzine.

The lamps were cleaned and filled by attendants in a lamp house a
short distance from the mine.

The men were checked intc the mine by the lamps, but on coming out,
were not under supervision to see that their lamps were inmediabtely returned.

No open lamps were permitted, and I was iaformed that men enterin
- e g



had their lights examined at the entrance and were occasionally examined
for matches.

However, so0 little zas higd been reported by the mine examiners for
months that the operating company was about to petition the State Kine In—
spector to allow the use of open lights. The safety lamps had been put

intc the mine following the explosion of 1907.

-:;~ STORY OF THE EXPLOSION -:—

The following story of the explosion is extracted almest in its
entirety from an article written by iir. Re L. Herrick and published in the
March issue of iiines and linerals. The story is well t0ld and with appa-
rent accuracy s¢ far as I may Jjudge from the informstion received. I have
changed the wording only in a few details where I had spscial knowledge of
the facis.

Monday, January 31, 1910, the day of the explosion was said %o
have been a clear warm day. about 110 men were repcrted to have gone
into the mine on the day shift, and about 4:00 pem., the miners of this
shift began to come out of the mine. It is said that the fans were ruaning
regularly and the oniy incident of note reported was that several cars of
the empty trip were off the track at the mouth of the main haulage sloge,
and were being replaced on the track under the direction of outside~foreman
De Do Dodge. Aboubt this time, pit boss David Williams telephoned to the
slope engineer, probably from the station at the mouth of 4—12 on the main
slope. The last loaded trip had been hoisted from A-12 eutry about 3:30 perme,
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and Williams noting the delay, inguired of the slope engineer what the
trouble was. When informed that the cars were off the track, he ordered
the next trip of empties into entry A-8 and the loaded trip pulled out from
this point. 4s there were 26 loaded cars waiting on the 4-8 parting, it
was arranged:to hoist 14 on the first trip and the balance on the second.
The slope engineer, Lopez, was instructed to hoist the secound loaded trip
slowly as it passed into the main road from A~8 in order that Williams
nmight get aboard. When the cars on the surface were replaced about 4:20
Pele, the branch tail-and-main ropes of 4—8 had already been connected to
the main slope ropes so that when the empty trip went down, it was all
ready to run into 4-8 as soon as the signal was recsived by the slope en-
gineer. In five minutes more the enpty trip, as shown by the engine
indicator, had reached A-8 and, on receiving the signal to go ahead, the
slope engineer ran the empty trip ahead about 300 feet into 4A~8 when the
explosion occurred. On finding the ropes Jammed, lie shut off the engine.
In the meantime, about 35 miners of the day shift had left the
mine. Cne had gone home, changed his ¢clothes, and come back, and at
4:30 pema, stood directly in front of the naulage slope, taking with three
miners who had just emerged from the slope. Sutside~foreman Dodge, having
Tinished directing the gang which placed the cars on the track, had just
stepped 50 yards to the west of the slope, and J. C. Risher, assistant
mester rechanic, stood at the door of the machine shop 200 feet from the
slope when the explosion ook place. Therefore, voth Dodge and Risher
were close eye-witnesses of what hgppened. Just at the instant of the
explosion, a loaded trip of cars from one of the east mines, drawn by an
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electric locomotive, passed the mouth of theé 51056 The locometive had
barely passed when the explosion came oub of the slope, striking the cars
of the trip and throwing them from the track o short distance. 4ccording
to Dodge and Risher, a vast volume of black smoke and dust shot out of the
slope mouth, and cabching the four men in its path, harled threse of them
against and under the trip of cars, killing them. The fourth man, & negro,
was thrown entirely over the cars and landed 100 feet scuth of the slope
opening.  Although terridbly burned, at the time the article was written,

it was thought he would recovers In the midst of the smoke and dust
rolling from the slope mouth caiee a great flame which quickly subsided.

The concussion of the explosion was said to havs been quite great, but only
& few windows were broken in the town, although in a aunber of houses plaster
was nurled from the walls.

In a few moments, Dodge and Risher recoverad from the shock and
rushed to the fan, where they were soon joined by Superintendent William
Kilpatrick and Daun Sulliven, boss carpenber. an inspection showed that
although dirt and timbers had badly damaged the blades and bdlown out & poyr-
tion of the casing, it could be repaired in a short time. The mouth of
the main slope was blocked by & great fall, thus shutting off the normal
intgke. The fan at the "B" mine was not affected by the explosion and
acting under instructions of Superintendent Kilpatrick, William Easton and
4l Thompson ran to No. 1 east in "B" mine, accompsnied by helpers and down
the haulage road to a masonry air stop. Here Thompson and helpers sbarted
to tear down the masonry stopping while Zaston and helpers erected s temnpo-~

rary stopping shutting off the "E" mine return a short distance away. The



vemporary stopping had just been finislhied when those engsged abt the masonry
atopping blasted it downe Instantly the "B" fan began drawing the gases
from the wrecked mine through the passage in which Zaston and his helpers
were traveling.  Thompson and his party at once‘eécaped into the neighbor~
ing inteke while Baston and his helpers coming out the return had & race o
koep ahead of the black-damp for a distance of 1700 feet to the outside,
Thus the "B" fan began o draw after~daﬁp from the wrecked mine in about
45 minutes.  About three hours later, the main fan, having been hurriedly
repaired, was reversed to blow fresh air down the aircourse upon which the
rescuing party could advaucs. In other words, the "A" fan was forcing air
in and the "B" fan, through the connection tetween the MA" and "B" mines,
was pulling it out. The aircourse was free from large falls but the haulage
slope was caved tight, for entrance purposes, for a distance of about 100
feet. The full efficiency of the fans was not obtained as the counections
between the mines was restricted at a low point by the presence of waser
within & few feet of the roof.
RESCUE WORK:
In the meantime, the call for help had gone out to the neighboring
mines, Lo which a prompt response was made. Division Superintendent James
S Thompson quickly organized a relief party at Trinidad and started for
Primero on a special train, which picked up a number of expert mining men
on the way. By the time the two fans had partigdly restored vsatilation
near the entrance to the mine, Superintendent Thompson had organized the
first rescue party, consisting of Joseph Ball, Superintendent of the secohd
division, Superintendent Chas. Chambers of Sopris, Superintendent Wm. lorgan

of Piedmont, mine inspector for C. F. & I. Co J. B. lianley, Superintendent
G '



Thomas Lee of Frederick; Superintendsnt Jas. Wilson, of Starkville; Bob
HeAlister, 4. O. Larson and others. shortly after the arrival of the
first party frow Trinidad, a party from the ngighvoring Cokedale mines of
the American Swelting and Reéfining Co., arrived, led by lanager Baylis and
Superintendent Zurt Lloyd, bringing with thsm three Draeger helmets. The
Trinidad party had brought four helmets with them and the following morning,
two more arrived from the Stag Canon Fuel Coe of Dawson, New ilexico, in
charge of Jas. B. Lorrow, the company expert in rescue work with these hel—
mets.

Shortly after 9:00 pems, the fans had restored vembilation suf-
ficiently tc allow the first rescue party under Superintendent Thompson to
start into the mine through the aircourse. The party advanced about 2400
feet down the aircourse to entry B-3 and B—4 on the right and on the oppo-
site side of the main slope t0 4-7 and &-8 by 2:00 aem. About 14 bodies
were recovered up to this time, all found on the main slopes and all badly
burned, indicating that the men were on their way oul when killed by the
explosion. Several of the rescue party were overcome by ges and carried
out unconscious, among them being Superintendent Thompson. Division
Superintendent Joseph Ball then assumed leadershiy and continued the work
of exploration up entries A~7 and A-S. 4&~7 was Tound fairly clear of
after—damp, and though there were mauy falls, i% was not blocked as was
the case in 4-8. Rapid progress was made until near the diagonal haulage
road leading from &~7 into A-8 rope road. Before reaching this point,
there was a large amocunt of timber found strewn along the road, and st the

haulage road, the standing timbers were found to be on fire. Portable
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chemical extinguishers were sent for and the fire was soon put out.

The main siding was locabted on 4~8 just oubtside the haulage
crosscut. As it was probable that men would be on this double parting
prior to the explosion, the party went through the crosscut and turnsd
back east. Here were found the largest group of bodies recovered. Th
rescuers passed over the bodies of a nwcber of mules and six men; an elec—
tric flash light was turned on the face of each body as it was passed.
4s the light was flashed on the face of the seventh body, the man's oyes
opened, and he sat up and spoke. This was Leonardo Virgen, a Mexican,
beyond whom lay eight bodies, and beside him his dead Mexican buddy, with
whom Virgen sald he had conversed but & short time before. The body of
this man was still warm at the time.b Virgen walked part of the way out,
but then was overcome, and was carried out the grester part of the way to
the entrance. He was the only man recovered glive.

By Tuesday morning, the workings off &~7 and 4-8 had been thorough—
ly explored and in all, sbout 28 bodies recovereds Thai morning, T. H.
Weitzel, iianager, Fuel Department, of the C¢ Fu & I. Cos. arrived from Fueblo,
together with State liine Ianspector John D. Jones and Deputy Inspector
Griffiths, alsc Superintendent David CGriffith of the Eremont County mines,
and Thomasg Jolley, pit boss of the Vietor -+ +issw Puel Co.'s mine at Delagus.

The drainage of the black-damp from the lower portion of the mime
progressed slowly. The ventilation was not on one current of air and the
exit was restricted in the passagewsy between the "B" mine and the "‘A" mine,
which as previcusly stated, was said %o be half full of waber. The tempo—

rery brattices put up hastily, leaked badly under the heavy pressure put on
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them by the fans. Yot until Wednesday morning, February 2d, nhad the
brattices been erected as far as the mouth of B~4 and B-5 and of %the oppoe—
gite & entries, 9 and 10. Iy this time, sbout 40 bodies had been recover—
ed and all hope of rescuing any living had been abandoned, although the
exploratory work was conbinued with unabated emergy. Before this time,
The work had been thoroughly organized into three eight-hour shifts and

a record of all persons entering the mine was kept, together with the
number of the safety lamp carried in by each individual. Up to Thursday
morning, about 50 bodies had been recovered from the mine. 4 house to
house canvas by the company established the total loss at 75, not including
Virgen and the negro who was burned at the slope entrance.

SURVIVOR'S STCRY:

Virgen's story told at the inquest is that he and his vartner and
nine Koreans had been at work in the rooms off the second south blind entry
off A~T. They were oun their way out of the mine end had reached A-7 entry
and possibly a little beyond it, going east toward the hanlage crosscut,
when the explosion occurred. Picking themselves up in a dazed conditiom,
Virgen said the entire party retreated to some room he canmnot locate, where
the air was good———probably close to his own working place, if the dinner
'buckets'dr()pped at intervals along the blind No. & south are any indication.
Virgen said that after a wait of a nuuber of hours, the Koreans become im-
patient to get out and at intervals made several sallies forth but were
driven back. Finally, a little after midnight, so Vhe estimated, five of
the Koreans made a final sally from which they did not return. After wait-

ing about an hour, the two Liexicans and four Koresns assumed that the five
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Xoreans had sucoeeded in their effort to escape and decided to follow them.
"Teking the same route as before, they probably reached A-8 through ome of
the crosscuts above the diagonal haulage crosscut, which must have been
impessible, owing to the small fire there." (The foregoing statement is
made by Herrick. It is by no means certain that the fire would have
prevented their rumning through gquickly, inasmuch as the fire was in the
stending timber and arose from the red-hot coke thrown against the timber.
If the ventilation was destroyed by the explosion, it is guite probable that
this merely smouldered and did not burst into flame until fresh air was
forced in when the ventilation was partially restored.) Outbye the haulage
erosscut in A-8 on the double parting, Virgen and his party came upon the
vodies of the Koreans who had preceded them, and becoming suddenly overcome
by afterdamp, they fell down. This was clase upon 2:00 aeme Virgen
fell upon his back, his buddy upon his face. Virgen was picked up about
2:30 aeme, so he had probably not been in the noxious atmosphere of this
place more than 30 minutes, and as vefore stated, his buddy had probably
expired only & few moments before his own rescue.
RESCUE APPARATUS:

Nine sets of Draeger helmets were on the scene of the disaster by
Tuesday morning, the day after the explosiom. A% this tinme, the exploration
work was being pressed forward along the main haulage slope toward A-9 and
A-10, and owing to the slowness with which the afterdamp was cleared, progress
was halted. The Ce. Fo & I. Co. and the Cokedale Co. had only recently re-—
ceived their spparatus and it had never been unpacked until it arrived at
Primero, where there was no oue oon&ersant with its proper assembly and use.
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In spite of this lack of knowledge, Superintendent Sert Lloyd and fire boss
(S ] o

Mark Brown, of Cokedale, early in the morning, doacned their ajyparabus an

advanced to the limit of good sir, but were stopped by Superintendent

~

Thompsone 4n investigation of their discarded apparatus later by Mr. Liorrow,
who arrived at 8:30 asme, showed that several important valves, washers, etc.
of the sets were found loose, so if the wearers had entered the afterdamp
with them in that condition, they would probably have been overcome.

(The foregoing statement sbout rescue apparatus is also quoted

frow kire Herrick.)
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=3~ IXVSSTIGATIONS OF MINING ENGINEERS OF THE U. S. GEOLOGICAL SURVEY  —:—

liotice of the Primero explosion appeared in the daily papers of
the following morning, February lst. The writer, who was in Chicago at
the time, telephoned to Washington, and, obtaining permission, left that

x

afternoon for Primero. He was joined at Kansas City by Mr. L. k. Joues,

wno had been enroute to icAlester, and b0 whom he had wired at St . Louis-
Primero was reached the morning of Pebruary 3d. At thab tine,
the work of recovering and searching the mine was going on systematically
under the company forces and Iir. John D. Jones, Chief Mine Inspector of
Colorado. The writer continueé nis investigations until the evening of
February Sthe Mr. Jones remained until February 5th, Mr. J. W. Paul

reacaing Primero from Pittsburgh on that date, and returning the evening
_14—.



MAIN

of February 7th.

Some portions of the mine were difficult %o explore. In the
main slope, inbye A-8, some timber was down and in the vicinity of A~-11,
there were heavy falls from 4 to 6 feet in depth, with the timber consider-
ably tangled: The same condition was found for 1/@ mile in A~-7 and A-8,
end much worse in A-9, &4-10, A-11 and A-12, where the falls were freguently
7 or 8 feet above the floor of the road. In a few rooms, the falls were
from 15 to 20 feet high in places.

In general, there did noi appear to have been a large amount of
lateral movement, but there was sufficient %o blow out the timbers, thus
allowing the roof to come down. 'This action naturally was assisted by the
partial or complete vacuum following the explosive wave.

In this report, every detail of movement and heating observed will
not be given, but only the more importént facts to show the general direction

of movements.
(NWORTH) SLOPE:

&%t the mouth of the slope, there was a very heavy fall blocking
the entrance 15 feel or more high. Previous to this explosion, the mouth
of the slope had been of double height, due %o a previous explosion in this
mine which occurred on January 23, 1207.

In cleaning up this fall, the burned bodies of six men were found
under it in more or less mangled condition.

When the writer arrived, thé fall still blocked the mouth of the
slope and the aircourse was used for entering. The former rock stoppings,
in the crosscuts between the slope and the airsourse, down to the 12th entry

had all been blown out toward the aircourse. The crosscuts had been tem—
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porarily bratticed at the time of the writer's inspection. n passing
down the main slope, except at the mouth, the evidence of extreme violence
was not so noticeable, except for the scarring of the sides, wuntil 4-~7 entry
was reached. Iio coke was observed through this streteh, although 100 feet
outside of the mouth of the mine and 30 feet off tc one side of same, there
was a telephone’pole which showed loose coke crust on the side facing the
entrance. As previously mentioned, four men, who were outside but in
line with the explosion, were burned.

Bvidently the velocity of the’explosive wave was %00 great to
allow deposition of coke.

After leaving the mouth of the slops, the roof is high, due to
the draw slate being down as a result of the previous exnlogion. The main
roof above is strong so that it was not affected by the last explosion.

The overcast over the slope at A-7 had been burst and the pleces
thrown both ways, apparently by an expleosive wave coming up the slope. In
&-8 enfry, as will be mentioned heresfter, the general effect of the 2xplos~
ion was inward.

In passing down the slope from &-8, the first important vlece of
evidence was in the first crosscub. Coked dust had been driven iuto a
crevice in the rib facing north.

Farther down the slope at the parting, a short broken cost showed
coke scale on the outbye side. Near this point in the parting which was
disused, the body of & man had been found badly rashed, his bowels hanging
out.  Another body was also found aear this point. TFive bhodies had been

found in the main slope at or near the mouths of the 7th and 8th entries,
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but their condition was not kmown to the writer.

At the lnner end of this parting near the entrance to 4-9, there
were the remains of some boxes, also a oouple of surveyor's tapes badly
twisted. One of these boxes was sald to have belonged to the rope cutter
and the other, a fireman's box, eontained the surveyor's tapes.

In the ourved rope road leading into A-9 entry, there was a tail-
rope sheave oarried by light frame snd two posts, plased at the north rib.
The explosion had broken the posts and carried them with attached frame
through which the rope was looped, about 20 feet inbyse, the sheave being
carried a few feet farther than the frame.

In the haulage orosssut to the B~6 entry, which enters the main
slope between the mouths of A=~9 and A-10, there was a damsged ¢ar which,
according to Mr. Manley, the inspector of mines of the compsny, had been
damaged by the explosion.

The gate of the car had been torn off and thrown 10 feet beyond
the ear toward B-6. It therefore seemed evident the force had gone in
that direction. Three bodles were found in B-6 neear the mouth at the main
slope aircourse, and two others in the aircourse just outbye from B-6.

At the mouth of A~10 entry, there was an overcast over the slope
with stone side walls. Pieces of the wall had beer carried into 4-10 entry
tut no pieces were observed in the crosscut leading to the slope aireourse.
4 roof lagging plece over the overcast and parallel with the slope had been
broken upwards.

Inbye the overcast and up to a point half way to A-11, the evi-

donce of the explosion in the main slope was slight and conflicting. Ko
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coke was obssrved and whe force maunifested Ly the collars still standing
was someiimes inward snd sometimes oubward. The situation was complicabed
by the fact that in the previous explosion (1907), the movement in $this por-—
tion of the slojpe was said by llr. Jotm De Jones, to have been inward.

arout nalf way between A-10 and A~11, there was o swamp and the

ribs and timbers nearby were damp. This was also sz2id to have been the
condition befors the last inspection. fhe rulming of the cars through the

swarp was sald to heve splashad water on the ribs and to have kept them wekb.
Frow the swamp inward to the 1lth, there had been a heavy fall of roof,
destroying ths evidence of the explosion. The fall extended past the mouth
of &4-11 and as far as A-12.

On the cutoff curve leading into 4~12, there was & sheave frame
and c¢ollar leaning outbye and on the curved »ib (northeast rib) a stick had
been driven from inbye behind g prop and & telephione wire caught around it,
the free ends of the wire being carriad outbye.

In the straizht rcad into 4-12, thers was little violence showng
an overnead sheave and frame was undisturbed. There were six dead mules
in this irmediate vicinity and the bodies of two men. A short distance
within &~-12, six more bodies had been found.

In the main slope inbye the wmouth of 4-12, there wes not much
violencs. 100 feet from 4~12, %the main slope turns 30 degrees to the lefd
or southwest, but & ©lind stub ruus on straight north. Some water barrels
for watering ths mules stood by a trough alongside the east rid. The first

barrel was swung around by a slight blast that had struck it, apparently

&

coming down or into the sliope.

Going further down the slope, a short @lind stub entry turns to
~18-



the left. There was a fall at the mouth; apparently the timber had been
tlown into the sbtub. Beyond this point as far as A-13 and 4-14 entries,
there was no disturbance and the slope was guite wet; the tiwber also was
damp with a fungus growing on same.

Cne hundred feet inbye the turn in the sloye above mentionsd,
there was a small amount of coked dust on the inhye‘side of three posts.
Except for this isolated point, there were no indications of flame noted
between the mouth of A-12 and 4-13.

At the time of the investigation of the writer, water lay in the
13th and 14th entries, and the head of the slope, and as it was evident the
origin of the explosion wss not in fhese entries, they were not examined by

the writer, but a stabement of laber examinatious by Iir. John De. Jones
follows on a subsequent page.
SLOFE AIRCOURSE:

&s mentioned in the story of the explosion, the fan which stood
at the mouth of the aircourse and in direct lime with it, was not mater-
ially injured by the explosion, although it was stopped running by timbers
waileh were thrown into same. The connecting condulit was dsmaged and had
to be repaired. Iz the sircourse, although there was some timbering at
the mouth, there was very litile thrown down and there were only a few

light falls. The rock from the stoppin

7

s in the crosscuts between the
aircourse and the slope Twd been bBlown into the aircourse and across Lo the
opposite rib in some cases.
Tyo bodies were found in the aircourse not far from the oubtside.
Like the others in ths mouth of the slowe, the men were evident’ly on their
T o

way out of the mine when the exjglosion occurred.
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Hio flame was observed issuing from the Tan or sircourse at the
time of thes expleosion. There was no evidence of heating nesr the mouth of
the aircourse, although there was considerable dry dust driven hard into
thelposts, collars and coruers of the ribs on the inbye exposures. Five

bodies were reported to have been found on the aircourse between B—2 and

3"‘30
The writer observed no positive evidence of hestin 0z in the air-
course until the cutoff to B~3 was reached This cutoff had not teen

completed but was left as 2 blind stubd drlven southeast about 100 feet with
uo crosscut connections, In this stub on either rib, there was a consid—
erable amount of coked dust of the bright granular character.

In the crosscut opoosite B-3 aund leading to the main north slope,

there was a little more coked dust on bhe north ribs on exposures facing

15

south or ocutbye. The evidence indicated that flame had crossed from the
main north into the aircourse =sad entered the stub spoken of. At the time
of my investigation, the aircourse beyond this point was shut off by brattice
in order to allow the air to return through 3-8 to the "BM mine fan. The
intaire air at this time was forced down the alrcourse to this brattice,
thence over to the main slope aud around the mine. Normally, the fan was
run exhausting and sucked the air straight out of the aircourse.

Seyond this point, investigation of the aircourse was not made by
the wiiter, since other investigations showed that the movement and flame

-

from the explosion was from the west side and, from the evidence could not
9’ 9

have originated on the east side. (Investigations of the State Inspector
‘and others had confirmed this.j The aircourse was more or less moist
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and, as no hauling was doue through i%, thers was practically no dust along
the rocd. dhgt dust there was appeared %o be mixed with shale and rock

dust from the roof. In general, it may be said that the:
) H o

he flame to feed woon in the aircounrse.
)

A1, 2. 3, 4, 5 and 8.

These enbries were worked out to the oubterop and the room pillars
were supposed o be drawn. There was no ovidence of flame having entered

this worked out area, bubt the brattices were down and they were said %o have

been blown down by the explosion.

A-7 was an intake aircourse. The overcast at the mouth was de-
stroyed by the explosion and bricks and timber were blown inward. In gen-
eral, &7 did not show much evidence of the present explosion, except thai
the stoppings between 4~7 and A-8 were blown toward 4-7, and dry wall
stoppings in many of the old rooms were pushed in %o more or less extent,
and a few thrown bodily inward. The roof in A-7 was freguently down, but
this was generally the result of the 1507 explosion. 'I‘Idese old, as well
as new falls, extended for a distance of 1600 feet up to where a haulage
crosscut from 4—-8 entered &4-7 and the track ran in from there, thence through
A-7 to where a pair of entries turned off to the south. Up to this haulage
crosscut, there appeared to have been 1little or no dust in 47, in spite of
its being the intake and there was no evidence of heat until neer the vicinity
of the haulage crosscut. Here there was much coked dust on the collars
and they had been set on fire by it. As mentioned in the preliminary story,
the fires were discovered by the first exploration party and were put out

with portable chemical extinguishers.
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4 little beyond the haulage crosscut, coke evidences ceased and
there was nothing to indicate that flame penetrated this entry beyond this
point or into the south entries off same. In fact, there is evidence to
the contrary. There were 11 men who had been working in the south entries
off A-7. As told in the preliminary story, the sole survivor, Virgen,
stated that these men were coming out of the mine and were near the haulage
crosscut spoken of when the explosion oceurred. They went to their working
places for a while and successive parties tried to get out, all of them being
finally overcome and dying, except Virgen.

It was not immedistely apparent just why the explosion, which
showed so much heat in the vicinity of the haulage crosscut, should have
died away in &~7, as there was considerable dust beyond the haulage cross—
cut, also in the south entries for a distance of several hundred feet up
to where there was a swamp, but a sample of the road dust in Room 47 c@ntained

a large percentage of shale dust as hereafter mentioned.

This was the haulage road, and a branch tail and main rope embered
this entry to a parting which began about 1200 feet in from the mouth. For
300 feet in A-8, little violence was noted. At this point was the head of
a trip of empty cars. This trip of cars was the one mentioned as veing
hauled in when the explosion occurred. The two front or inbye cars were off
the track.

No coked dust was noticed on the entry timbers, until the trip of
cars wae reacheds. At a point about 350 feet from the mouth, a right hand
post showed coke on the outbye face only. On many of the posts in the
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vicinity, there was dust oa the inbye faces. Just beyond the post with

the coke meuniioned a‘ocﬁe, there was a tall rope slieave support bent inbye;
that is, 1% was swung about & inches imbye, pivoting on the post. A hundred
feet beyond this, there was coke on the inbye face of a post or leg, but just
inbye, the posts shoved coked dust on both faces. The trip contained about
16 cars. From the end of the trip in going inbye, the coke showed on the
inbye sides of almost all the posts. The eniry was closely timbersd.

Fifty feet inbye the trip, the timber had been set on fire, bui subsequently

had been exbinguished by the zases. Deyond this, another sheave frame had

been knocked two feet inbye.  S%till further in, there was a great fall 25

or 30 feet high, which exbended for & considerable distance and which could
not be penetratede. The evidence is not positive, but gensral appearsnces

suggested the timbers had been blown inbye, allowing the fall of rcof to occurs

-

Tne fall could be passed only by goling aro

nd LShrough A-7uand the

haulage crosscut spoken of. It extended to within 80

(@]
Hy

set of the naulage
crosscut. In going inbye from the fall toward the crosscut, the timbers

showed coked dust on the inbye fsces. There was a long double partiag,

1. .

begiming about 300 feet outbye the haulage crosscut and extending toward
same. On the outer end, there was a trip of 15 loaded czrs, which were in-
tact, except for falls on the fourth and fifth cars. 4% about the middle
of the parting on the empty track, there were seven mules heaped together.
It was in this vicinity that Virgen and 15 bodies were found.

Al the izner end of the parting, there was an empty Trip of cars.
The last two cars had been forced inbye over frogs and switches and had each

lost a wheel. Just inbye the parting switch was the hsulage crosscut several
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tines referred 0.

There were many evidences of heat in the vicinity of the

crosscute«

the timbers on the inbye faces; s little further in it showed on both faces:

haulage

Pagsing the latter, there was found considerable coked dust on
24 ’

still further in, there were spatters of coke on the cutbye faces where

the flame had evidently died away.

This was at

& point several mundred

feet inbye the haulage crosscut and where the road became damp; beyond there

Was a swampe

loaded cars.

evidently undisturbed or ummoved by the explosion.
goot and dust covering the cars.
of this parting, dut there were three dead mules on

it was evident that the mouse had been further inbye ab

plosion.

Farther in, there was znother verting
1 ] &

&

<]

live mouse was noted

oir which there was two
Two sprags, laying crossed on top of one of the cars, were

There was much fin

The evidence in A~7 and 4-8 entries showed guite conclusively that

had died away at a point gbout 1700

1 the

o

feet from the

the haulage crosscut between the two entries.

it
nad

i1 slope and

o

slope or a little beyend

There was & branch tall rope running intc &9 to a parting about

120C feet inbye.

It has already been

mentioned that in the curved entrance

into 4-9, there were some broken props with sheave framwe attached thrown

inbye about 20 feet.

Supplementing

nis evidence, a little

was a sneave frame with the arms bent or broken inward.

o,

ik

rther in there

Beginning about 400 feet inbye the mouth, there were evidences

now and then of coked dust on the inmbye facing exposures of timbers and rib
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corners.e There were also a few collars tipped and bent inbye. 4 collar
on the tail rope parting had coke ou the inbye side, yet in a crosscut nearby
the bhody of a man was found unburned. There were two other bodies found

at the inner end of %the parting, the condition of which was not learnsd.

The evidence 0f the explosive wave having passed inward was so
unmistakable that investigation was not carried by the writer inbye the main
parting where, in addition to the bodies that uad previously'been found,
there were a number of dead rules.

In the last pair of stub entriecs which were turned bff &-9 about

3200 feet from the slope, four bodies were found, the condition of whick

b

was not learned.

2-10:
This entry is the parsllel of &-5. It was the return aimway of
the psir, &9 being the intate.

Rooms were bturned off &-10 a2ll the way to the face Iut these were

23

(o]

[4

finished, except that the pillars had not been pulled and no ons was working

Con

in them at the time of the sxjlosion. o vodies wers found either in the
entries or rooms.

At the mouth there was an overcast over the main entry. &s men—
$ioned previously, in describing the evidence in the main sl ope, pieces of
the rock wall asross the mouth of 4-10, igh was the side wall of the
overcast, had been Lurst into 4-10; some of the pileces were carried 50 feet
inward.

The door in the haulage crosscut from 4-9 %o 4-10 was blown against

the north rib of 4-10, indicating the force had come from 4-9. This cross—

cut was nearly in line with %the curved entrance of 4-9.
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about 400 feet inbye from the mouth of A-10, there was a crosscub
in which the board stoppiuny hwad been partially tlown in from 4-F. In

Ho. 15 {?) room off A~10 $hrow

. wileh alr was traveling at the time of the

E-
<
@

w
(2
G')
<+
e

on, & ¢oller near the mouth showed a lcoose but thick scale of
coxed dust on the south exsosure. The sare was observed at tThe moubh of
the nekt o0 In an adjacent roowm, there was g collar 5O feet inside the
mouth on whick thére was coked dust, this deposit being also on the south
side of the collar; bub in the nexb room, the first collar had soms looss
ye or north exXoosurs. In the Stk
crosscut from the main slope or aboub 1000 feet inbye, also inbye No. 20
room, a board stopping was buldged aand parily broken from 4~9 toward A~10.

The 4th homl* stub enbey off &-11 was holed

room. & brattice, which had Leen erected across the
to have been thrown by the explosion some distance into the room, indicating
the force came from the direction of 4-11, bubt this explosive wave apreared
to have died away in the 01d rooms, Wos. 15 to 20.

(A—~10 was not investigated teyond INo. 22 Room, zs it wes apparent
that the explosive wave was not strong furbther in end there was known to
be nobody working in the entry.

The general conclusion to be drawn from the evidence shown in the
outer part of A-10 was thot the explosive wave burst the overcast wall and
threw it into 4-10 entry but did not penetrate %o any sreat extent. The
maln wave entered A~9 which wes the main haulage road and passed inbye on
same, breaking some of the stoppings toward A-10. A4s regards the connection
between rooms 15 to 20 aud No. 4 south entry off A~11, it seems apparent

2

that some of the explosive wave passed from &—11 into this group of rooms,
“2b"'



but it is not clear that this connection was inportant in carrying the ex—
vlosion from &4~11 to 4-10, although the stopping in the 9th crosscut was
tlown toward &—9. In A-10 outbye from this connection, there is no evi-
dence to indicate a movement toward the mouth of &~10.

The curved enmtrance into A-11 was blocked by falls. In gezneral,
thie falls through 4-11 were extremely heavy most of the way to the face,
destroying very much of the evidences The rooms and sbtub entries off &-11
showed coke on the inbye faces. Four bodies were found in the room piliar
workings at the inner end of the second (south] blinds These bodiss were
said %0 be badly burned.

&8 previously stated, the evidance through A~11 was largely de—

stroyed by the timbers having veen biown out and the roof falling in some
cases 6 to 8 feet high. The general effect gppeared to have been an out—

ward movement. Mear the head of A-11, there were pix rooms. The irmer

four were workiag, dbut it is claimed that there was no one in them at the

time of the explosion. In room 4, the face was partly undercut, but no
heles were drilled and the coal was left up. Between two crosscuts on

the left rib, there was a stick and a half of aetna B powder covered with
papers; élso a tin box marked "Dupont bdlasting cap, o This box con—
tained 13 explosive caps or detonators, the kind used with fuse. This
box of caps or dstonators was exposed to discharge from a fall of roof.

sample
A full section/of the coal face was cut in this Noe. 4 room.

o

Considerable coke had been deposited in this room and a force through a
crosseut from Room 5 was indicated by props which had been thrown over the

tracke On the opposite side {east rib), pieces of timber hzad been driven
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into pockets in the rib. There was also coked dust in these pockets. Cut-
bye the first crosscut, there was loose coked dust on the inbye faces of
Props. Tne second crosscut to Room 5 was blocked by a fall in this cross—
csuty there was a‘little coked dust 6n the ribs.

In the first crosscut spoken of, there was a post standing along-
side the rib with a prop wedged in behind it as though coming from Room 5.
There was 2lso a plece of canvas caught arcund the post, the ends brailing
east. There was coke on the standing post mentioned and on an adjoining
one on the sides facing Room b.

Room 5 had a very heavy fall inbye the first crosscut. This
fall was 25 feet or more high. This room, on the first exploration, con-
tained tco much methane to enter. After the erection of the brattices
between A~-11 and &-12, the gas Waé swept oub, except on top of the fal1l.
This room worked toward a rolil. From the roof fall outward to the mouth
of Room 5, & distance of about 50 feet, the posts were hegvily plastered
with loose coked dust on the inbye faces. A% the neck of the room, timbers
had apparently been driven outward, dubt great viclence was not shown.

Room 6 was not driven as far in as Room 5 znd was said to have been

o

driven up to the roll and stcppede There was a fz311 in this room but no

gas was noted at theinormal roof level. There was only one crosscub, that
into Room 5; This was heavily coated with coked dust, as was also the rib
of Boom 6 above the level of the crosscut roofy which was not the full height
of the coal. There was heavy plastering of coked dust on the inbye faces
of the props in Room 6 between the crosscut and the moubh.

In A-11 entry, there appeared Lo have been a movement either way

from the mouth of Room 5. In the last crosscut, which was at the face of
28—



4-11, there was a mass of fine dust, evidently brought cut after the explos—
ion and deposited here against a projection. (See analysis of sample, page
Behind this projection; that is, facing &~12, there was a thick mass of coked
dust. On & roof projection facing &~11l, there were coke crusts also. Sam—
ples were gathered of the coke and dust in this vicinity. (See analysis
pages )s
General indications were that Room 5 off A-11 was the point =}

whnich the explosion started, in spite of the fact, not knowa to $he writer

at the time of the investigation, that the room was said to have had no one
working in it at the time of the explosion. There had been two men in this

room, but their bodies were reported to have been found at the mouth of the

minea.
A-d2:
At the mouth of the curved road into 4-12, there was & heavy fall.
Inbye this, the movement was plainly outward. As alresdy mwentiouned (page 18)

there was a telephone wire, the loose ends extending outbye, coiled arcund a
loose prop which had been driven imbye, behind a standing proy on the north-
east rib. On the straight entrance to A4-12, 2 post oz the south ridb had s
heavy coat of coked dust on the outbye side. There were heavy fsglls in
4~12 entry and in consequence, the movement was difficult to determins.

Inbye the fourth stub or blind euntry, there was a plece of canvas caught
around & post and trailed outward. TFurther inbye the timber had gone outbye
without question. In Rooms 2 and 3 off &-12, a group of rooms burnsd inbye
the blind entries and 1000 feet from the main slope, timber at the moutl had

been driven inward into the rooms. The evidence of coke was somewhat con—

flicting, but generally, at the mouth of the room, was on the inbye side of
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A~13

the props; thst is, on the side opposite frogp the entry. There was 1no
one in these inner workings of A~12 at the Hime of the explosion. Five
bodies were found near the mouth of the entry and three who were said to be
burned, in the first blind or stub entry. There were heavy falls in the
first and second blind entries and considersble conflicting evidence, ap-
barently caused by explosive waves traveling in either direction.

and A~l4:

Mre. John De Jones, Inspector of Coal Mines of Colorado, informed

e of his investigations in the workings off the head of the main slope.
4s he gives his views of certain phases of the explosion, his letter ig

quoted in full, as follows:

"From the mouths of A&-11 and 412, the explosion traveled north
and south through both the Izin and aircourse, aund east into 3-7 and
3-8. This district (B~7 and 8) being wet and perfectly destitute
of any elements to supply the explosion, the force which was quite
strong &t the entrsnce and due only to the expansive power of the
explosion in 4-11 and 4-12, graduslly weakened as it sped east and
it completely died away at a distance of sbout 400 feet. The faces
of the first and second blinds, which were in 150 feet, off 3-7,
were undercut to a depth of from 5 %o & feet, each with three holes
drilled and the powder and fuse already crepared for the shot Firers.
These places, although only 390 feet from the mouth of 412 and the
Main Zorth, where the force was most terrific, were not the least
disturbed. The two who worked in this last blind were killed on
their way out.

That the force traveled north along the Iain from 4-12 was nade

evident by huge timbers thrown several feet in that direction st the
intersection of the Main and the raulare nassage from 3-7 to 4-12.

The lain North from A-12 Yo A-13, B ‘o as before stated,
was wel and muddy and consequentl: there were no cokings nor any
other indications of heat havingexisted at any point in this local-

ity. Yet, it is evident, from the cokings found in 4-13, that the
teuperature was sufficiently high %o carry the explosion from one
place to the other over this wet zone. The disturbed tirber in

the intervening space between a-12 and the east entrance %o &-13
bass~by showed a slight temndency, but not enough for positive assur—
ance, of an iunward force. From there in to the face of &-13

(400 feet) which part was heavily caved, the position of the disturbed
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timber showed that the fingl movement was outward. 4L loaded car
stending on the Main North, vetween A4-13 and A-14, had the bumpers

of its north end heaped with slack and small chips of wood, which

was conclusive evidence that the force was oulward from A~14. There
was no ome working in 4~14, and the only way I have to scoount for
the forces being outward from the faces of these places is as follows:

&4~13 and &~14 are in only about 450 ft. from the kein Torth. The
chain pillar between the two entries is 80 feet wide. In A-13 is a
pass-by 300 ft. long, which begins about 50 ft. from the entrance and
ends 100 ft. back from the face. This pass—by is driven in the chsin
pillar and has three cross cubts connecting with A-14. The explosion
traveled from &-12 o the east end of the pass—by in A-13, but the
quantity of dust gathered was not enough to destroy all the oxygen in
the gire When the explosion reached within c¢lose proximity of the
face of A4~13, it was supplied with increased guantities of dust and
probably an atimosphere containing some percentaze of firedamp, and
aided by both these elements of destruction, the explosion suddenly
was magnified and it guicklyspread backward from the face to absord
the unconsumed oxygen of its former trail and thus brought about the
outward pressure. From the pass-by the explosion went through the
crosscubs to 4~-14, and thence outward. While I d¢ uot bvelieve that
the explosion started in this vicinity, yet I must sgy that, haed
‘this particular district been a strong generstor of fire damp, the
conditions would have beseun very favorable for & gas explosion, as

the face of A-13 was 196 feet and &=14 221 %, inside of their last
“crosscubeees.There was very little damage done to 5-9 and 2-10.

The direction of the force was iunward as the door in the X
erosscut between B~9 and the Hain North was hlown east several feet.
The track—lgyer was killed in B-9. 411 other employees

B~10 were reported to have been out of The mine.

o
=

In first blind off 4~12, the force was inward. The entry was
caved heavily with small intermittent spaces betwesn the rooms Bt
partially intact. Room HNo. 5, where two bodies were found, stood
intact in its entire length, and all its props were thickly coated
with bright coke, mostly on the inner side. Room Zo. 7 was badly caved.”

ire Jones, in a letter dated gy 31lst, states:
» &y ?

"The second body of A~13 was alsco found in the underculiting at
the face of the crosscut to 4=14. If you remember I informed you
in ry last letter that on Feb. 12th, I reached the face of 4-13 and
found a body in the undercutting. There was zbout Z£ feet of water
at the face and the roof falls reached within 3 feet of the face.
I went to the edge of the water and noticed the shoulder of the body
above the surface of the water. (f course this body was inmediately
taken out. The other body not being visidble at the time, we thought
it was under the falls near the powder box, and after gll of the falls
were removed and the entry clezned to the face, it was found to be in
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the undercutiing &t the face and was originally anderlying %he first
body. o doubt the deceassd had been in the act of wndermining at
the time of the accident.?

R R g e T

—:— OSUMMARY OF EVIDENCES RELATING TO PATHS TRAVERSED BY EXPLOSIONS  —~:—

The manifestations of hesb zad force in the main slope from &~10

o

£ the slope. In the wes

-

are plainly outward toward the mouth

Q

id

ib

e

(3
1]

trigs bvetween 4i-~1 to 4A-10 iunclusive, the manifestations zre imward in each

case. On the east side of the nain sloge

)

rom the face %o the outside, the
movement and manifestations are from the slope toward ths esst side. On

the main slope between A-10 and A~-11, the evidence is not conclusive either
way. There is in fact surprisingly little evidence of heat in that locality.
In-bye &-12, the movement is plainly inward toward the face of the slope.

In 4-11 and A-12, the movement is generally oubward and the meni~
festations are stronger in this respect as the Zeals ¢f tThe enbiy are reschsd-
it t‘né head of the pair of entries, %he movement has bsen from A-11 Howsrd
A-12. Thae evidences appear to Tix the source of the explosion near the
head of A4—-11, and in particular to Room 5 off 4~11, which is the next room

to the last one turned. The latter, Room &, 1is turned off at the face of

4-11, and opposite a crosscut to A-12.

i

As previously stated, Room 5 works toward = faulting which had
already stopped Roou 6. Tie two men who worksd in %his room hsd started

out bui were caught by the exulosion near the moubh. Farthermore, apparent~
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1y no oue was in the head of either &4—11 or &4-12 cr was within 1000 feet of
same at the time of the explosion zs no bodies have as yeb been found, and
2ll 75 have been accounted for according to the company's rscords.

Roor 5 contained a methane mizbture soon after the explosion, and
even a wesk later 1t showed on top of the large fall in this room, which
was 20 feet or so in height, and prevented one going much beyond the first
crosscut.

Leaving for the time the question of how the explesion originated,
if we asswne Room 5 o have been the scene of the origin, the flames swept
out of this room into &-11, also iato the adjoining rooms. . Une explosive
wave passed throush the last crosscub to &4~12 and avother outward on 4-11.
A branch of the explosion passed up the 3d and 4‘;1 south entriss off &4-11,
and thence through a connection, spread througsh Rooms 20 to 15 off 4-10.

L)

It is not clear whether this bramch explosion died away before reaching
4~10 or zot. Another branch explosion entered the lst and 24 blind or
south entries off A-11, where a severe seccoudary explosion was caused, as

indicated by the large amount of coked dust in the rooms.

The nain wave continued slong 4-11 and s parallel wave slong 4-12
5 P 3

vlowing down the timber and causing heavy falls. On reschilng the slope,
the explosion braanched in three directions; one Jart passed direstly across

the slope and aircourse intc B-7, whers it died away, anotiher passed north
down the slope and nearly died away on the damp wet ground, only carrying
sufficient flame to ignite dust and possibly a small percent of methane at the

head of the 4-13 and A-14 entries. The main part from both &~11 ard 4-12

passed outward on the slope, causing heavy falls just outbye these eniriss.
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4t this point the wel ground of a swamp was encouantered which probably ac-
counted for the lack of intensity oubbye the fall for z distance of seversl
hundred feet. However, on reaching 4-10, the pressure was strong enough

to burst the overcast and throw some of the material into A-10 to the right,
and oun entering a crosscut just beyond to the left, it tore a gate off a
car wiich stood in the crosscut.

From this point outward, %he explosion spread from the slope into
the various euntries on its way to the mouth of the mine. The stoppings
between the slopge and the aircourse were all more or lsss demolished znd
thrown toward the aircourse.

As The alrcourse hai little or no dust, and morecver, was oan the
return air side so that whatever dust existed was dempish, the flame did
not pass through the aircourse to any exbtent, and apparently znot at all oub-

bye B-3 cutoff.

Wk KR KRk KRR KRR R R EE

-~ NOTES REGARDILG GandRal. OONDIT IC:I CF EINR e

CCal DUST:

4lthough the condi!

L+

io

-

1 0f the wrecked roads was not favorable to
Judging what amount of coal dust was present along the passage ways prior
to the explosion, from areas which were beyond the explosive wave, there
would seem to have been a good deal of wmore or less dry dust in the mine.

The coal was updercut before being shot and in cutting, the coal is of 2
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nature as %o mgke considerable fine dust; that is, it breaks up into fine
particles, as was evidenced by the clouds of dust surroumnding the suriace
tipple while coal dwuping was goinsg ou.

The wine made only a 1little water which was handled by

4
4

an elec—
tric punp. The sump was located near &4-12 euntry. & 3-inch pipe line led
up the wmazin slope aircourse to the mouth. At intervals of sevesrzl hundred
feet, branch lines led through the crosscuts to the main slope with taps on
the end s¢ thalt the slope could ‘be sprinkled by means of hose. In other
parts of the mine, the roadways were sprinkled by tank cars. The inner
parts of A-7 and A-8 were naturazlly damp. The "B" entries were said %o
be damg; also the main slope below &-10. In other portiouns of the mine,
there were swamps in a few places.

The roadways were kepl more or less watsered, but owing to the dry-—
ness of the climate and scarcity of water, it is probable that not nearly

enough water was used to reader the dust inert when an explosion was well

Along the entries there was probably not an uadue quantity of dry
dust, but the amount reguired to carry an explosion from one point to anobther
is very litile, particularly when there is a slight perceantage of methane in

the mine air.

& nuwnoer of samples of road dust and of coked dust were taken at
various points in the mine as shown in the following table; the first analysis
Yeing that of a full section sample of the coal seam st the face. It was

taken for purposes of comparison with the road dust and coked dust analyses.
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~:~ ANALYSHS OF CO4L, ROAD DUSTS AND COKED DUSTS  —:-

Lavoratory No. 10063-4; TFull section of coal at face, as mined.

Sample as received. Moisture and ash free
Moisture e.. vee N 1.91
Yolatile matter... .o 32,27 36406
Fixed carbon  «.. v 57+21 63494
&BDe e eve ese e 8¢ 61
100400 100.00

REFEREREKFRREEFK KKK FhEF

Laboratory No. 10051; unburned coal dust from last crosscut, between A~1l
and 4-12 entries.

Moistul‘e oo L see 3“54
Volatile matter. e sen 24« 55 36054’
Tixed carbon  «.» ces 42,97 63466
tiShoog *s e es e eea 28*96

100400 100.00

L2 EEFEEEEIIESEE LR S 2

Laboratory Xo. 10052; Road dust from Room 47, &~7 entry — beyond area
affected by explosion.

Hoisture e.. .o o 347
Volatile matter... s 21423 40,51
Fixed carbon  e.- soe 3117 59.49
A8hes. es e oo es e 44013

100400 100.00

* Hote — Probasbly contains water of erystallization of clay in
ash, thus affecting carbon. Volatile ratio as deter-
mined by proximate method of analysis.
ok ok ok Ok ok ok Rk R K R Rk ok ok Kok
Laboratory No. 9949; Coked dust from prop at mouth of Room 6, A-1l entry,
near supposed origin of explosion.

Moisture ses  ses  eee 4,13
Volatile matter... ces 18.38 24403
Fixed carbon  e.. eee 58.12 7597
AShono ees e e se e 19037

100,00 100400
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Laboratory No. 9948; Coked dust from prop in last crosscut between A-11
and &4-12 entriss.

Moisture eee ceoe Y 6.62

Volatile matter... vee 20849 2691

Fixed carbon sec¢  oea 55466 73.09

ASho-a s 2e e e s e 17025 '
100,00 100400

H K Ak Bk K kxR kxS koK KK KR KA

Laboratory flo. 9947; Coked Gust from outbye side post in 4-8 Butry at
limit of explosion in this en““y,

Koisture... e ses 4695
Volatile matier.. aee 12468 21490
Fixed carbon e.. ane 45.22 8+10
Ashe .. e wos . 3711 ‘
100400 100,00
*

This carbon=volatile ratio is inierestir~ as iﬂﬁio&‘iﬁ
more complete cowbusiion whers the explos
The ash content is also higher than that o dke samples
negr origin.

KoK N R KA S KR N R E R

the sawe large percentage 0Of ash was present in the road dust in &7 and

«~8 where the explesion died away, it might be a fair inference thet it w

=

and pubt out.

The interesting feature of the coked dust analyses as compared wi

the coal analysis is the increase in fixed carbon relative to the

._l
'..lo

tile

due to the large amouunb of foreign matter present that the flame was blanketed

it is hardly safe to figure upon the ash conbent shown in the several anglyses

of coked dust, inasrmuch as there is probably foreign matter present. This

isstrikingly the case in comparing analysis No. 9948 of caced dust with
—3 -
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anzlysis ¥o. 10051 of unburned dust gsthersd from a point close by, the
unburned dust having z larger amount of ash, although the fixed carbon-
volatile ratio is the same as that of the analysis of coal from the face;
relative to the fixed carbon, the volatile matter in the coked dust had

decreased from 57 percent of the fixed carbon in the waburred dust %o 37

(42

X

percent in the coked dust. 4 still greabter reduction is observed in

analysis Ho. 9947.

DAVE:

&lthough this mine used Jolf locked safety lamps which were in—
stalled after the previous explosion in 1507, the macagenment was con wemplat—
ing taking them out if permission of the State Iuspsctor of ines could
obtained. The management claims that very litile zas was found in the
daily inspection, so littls in fact, that they hzd no fear of its uresence.
What little was méde,.it was stated cams mainly from the roof.

In going around the mine subsequent tc the explosion, no blowers
were noticed. There was more or less methane in the air up on top of the
falls in & few rooms in which there was no circulation and where the falls
were high, notably in Room 5 off A4-1l. The small total guan$ity of methane
generated by the mine was indicated by aﬂalgses of samples of the return
alr taken on February 9th, nine days after the explosion, when thers was
about 85,000 cu. ft. of air per minute in the ventilating current. Th
average of several sampled showed:

CO;  o- ees 0633
02 - ree 20240

CH4 L3I o e 0018
N qoe s e 79!09



It will be observed that even

damp was oub of the mine, but the methane

normal or possibly a 1little in exvess of
gu-

generated would be 158/ft. per minute.

5% percent, this would make 2800 cue fi.

the percentage of the total current was

concentrated and comes from a few places,

-

be g scurce of danger upon any iunterference with the n

the respective disbtrict.

EXRLOSIVES:
& permissible explosive, detna
two mounths prior to the exslosion. G %

had been used. &t first, the use

atcut two weeks prior to the explosion, an order

ment thal only Adetna B should be used and

would be fired by ths shot Tirsr.
generally after D o'clock in the svening

fifty pounds were issued in accordance wi
explosive were carried in sack

in the morning.

[ T

A

insignificent,

The szplosive was

5 by the mingrs when

is tinm the after—

Viid

o oy
[S3W}

[y

nten

norual

o~

On a minimws explosive basis, say

of firedamp per minute. Wnile

if this quantity is

as guspe ct :ad

it wmight readily

e

wirral ventilation in

B, was introduced into the mine
o that time, 40 perceant dynamite

B was not 1 sl -.)'LL].SU"";Y, tut
7zs issued by the manage-
no snhots employing other explosives

given to the miners

h

ive to

Tue sticks of

T

S8 went

.

into the mine

BEPLODERS:
The management stated that XAXXX caps, Tercules brand, with fuse
were issued to the miners. Tevertheless, a box marked "Dupont Zlasting
Cap, X" and containing 13 caps was found by lir. Jones and the writer in

Room 4 off &-11. (See page 27) it is certainly desirgble that ZIXIX
caps should be used %o ensure complete detonation of the explosive.
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explosive {1 %o 1—~1/o sticks) with fuse and cap atitached nsar the drill
hole and convenient for the shot firer %o handle.

After the miners went out of the mine, the shobt firers made their

Y

rouads. Zach hole was supposed to be carefully exanined by a shot firer

who used & bar for this purpose. Improper holes were uct charged.  Proper—

&« presentation of theories. In
the éausa of the explosion can only be conjectirsd. IF we allow that it
originated in Room 5 off 4-11, a8 indizated Ly the evidence, and if as seems
apparent at tie present time,{tlhere wes no ous in $his roow or vicinity at

the time of the explosion) we pust assume

ural agencies or delayed hwman szencies.

suzgested: ~

and while fslling, sparks wWers throvn by friction of +he rock ggainst the
sheared side, igniting the methaus, which would be mixed with gir by the
fall. There have been instsnces in other wines where sparks have besn
ovserved by religble witnesses dur ing falls of rocf. ulso seversl exolos—
ioas have occurred in Sngland when no one was in the miue, whioh nave been

s bisz Py NIV ES

the Coleorado Fuel and Iron J0e reports an explosion at the Socris “ine,
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GJolorado, several years ago, of unexplaiied cause, when no one was in the

L

mine and methans was noted only after the explosion.

Second:~ that the men who have been working this room had ignited

O
a feeder of gas in some way not apparent, since they were provided with
locked safety lamps, and later a fgll of roof had thrown a body of gas upon

the flame. This cause seems unli¥ely.

Third:- t the miners had prepared shots in this room and had
Tired the fuse, and that these shobs had caused a dust explosion. = This

seems the least likely, inasmuch as the miners would not have had & chauce

)

to

C

et as far as the mouth of the mine before the shots went off, with any
. ;5

ordinary length of fuse. There was no object in thelr using this procedure

since the shots would Ye set off by a shot firer as soon as the shift was

over. Loreover, they were using a percissitle explosive wiich would not
have been likely to have ignited ccal dust, or a small percentaze of gas.

Fourth:—~ that a fall of roof livsralted a body of methane and
subsequenily or simnltaneously a piece of rock at the edge of the fall

dropped on a tox of exploders wh

’_.l »
el
h
[
“f’
L.(
[
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o
o
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o
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o
L
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There was ample
coal dust in the room which would have been thrown into the air by the fall,

to form,with the burniunz sethane and air, 21l the elements necessary to start

& dangerous explosion. This hypothesis, which to the writer seems the most

e -t

plausible one, hi2d these supporting festures for foundatiocn:-—
? g =
{a) There was z heavy fall in the room.
(b) There was undoubtedly methane brought down by this fall,

ingsimucly as considerable gas continued to show after the exvlosion so that
Q P

there must have been a large feeder in the roof.
[}
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{c}] There were largs masses of coked dust on props and ribs.

(a) In the adjoining room (4), @ tin box of exploders was found
alongside of the rib entirsly unprotected. 1% would regquire only a small
rock dropoing from bthe roof to explode the caps, and it is known the flawe
from such exploders will ignite methane or fire damp when fired independent
of explosive and bamping.

It is barely possidvle that further light may be thrown upon this

matter when the fall in Foom 5 is clsared up.

In connsction with the investigation in this room, in a lebter
from r. Z. H. Jeitzel, lanager Fuel Department, 8. Fo & I. Co., dated
February 21lst, Lir. Weitzel states:-

"iith reference to the guestion of the origin of the
Primero exploslon, would say that after careful examination of
all of the mine by our best men in conuection with the State Mine
Inspector, ir« Jones, i% seems to be the concensus of opinion
that the explosion originated, as you state, in Room B off 4-11
entrye. In looking over the fire boss reporbs for the month of
January, I find that there was gas found but once in this section
of the mine in the wonth of January and that was reported in Room
5 off 4~1l entry oun dJanusry 29th, and noted as clear at 5:80 asme.
In checking over the conaition of tnmps, I learned that this was
about the ouly time they ever found any gas in $his locality and
that on the 3lst of January, the pillars nad all been cut across
in these six rooms 50 thal they preseuted practically a longwall
face; that no falls had occurred and it seems impossible that
sufficient gas could have accumuigbed at this I}Ul;"‘ t0 have caused
the explosion. Fersonally, I am inclined to think that the
explosion was started in some manner by the careleso handling of
explosives. We are now prosecuting tne cl a,amu‘ up as rapidly
as possible and hope o determine the originating cause when the
faces of these rooms are reached.”

CONCLUDING RENARKS:
The mine as a whole was well administered. The system of mining

and the layout of the mine was generally good. The use of locked safety
~42~-



lamps prevented criticism on this score, but although the lauwss wers checked
in and out at the lamp house, there was apparently no one stationed at the
mouth of the mine to subject the safety lamps %o a final iaspecticn, as is
the customn abroad and in gassy mines of certain districts in this country.

The explosives employed a2t the mine at the time of the explosion
were permissible explosives, but the system of distribution was apvarently
not good, inasrmech as there was no check on the amouat of explosives that
& man might carry in, as each miner carried in his own explosives in sacks;
alsc there was no certainty that other explosives than $those sllowsd by the
manggenent might not be brought in with the permissible explosives. That
this was done in the case of exploders was shown by the finding of a box
containing XXX exploders instead of XEXXX, which were required by the manage-
ment.

The wethod of storing the explosives underground was also faulty,
as 1t led the men %o do as they pleased in this regard, as shown by the
loose sticks and adjacent box of exploders in Room 4, 4&-11. The system
of firing by fuse in g mine which had been considered gassy was not good,

ingsmuch a8 ordingry fuse spilts and will igmite fire damp, aside from g
o (=% 9

R

risik of igniting gas by use of swmoldering lamp cotion employed by the shot

~
firers.
The system of inmspection holes by shot firers, having thenm harge

£

the holes, tamp them with clay, and fire them when the miners werg out of
the wine, was excellent.

In view of the many careful precautions taken, it would seem that
very little additional would make the method of firing shots ideal; namely,
to place the handliug and storage of exvlosives underground entirely in the
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hands of the shot firers and to have them fire the shots with electric de—
tonators and battery. & letter from Mir. Weitzel, dated

states that this procedure has now been adopted for this mine and will be
extended to other mines of the Colorado Fuel & Iron Company «

The s‘stem of watering the mine or of rendering the coal dust
inert appears to have been inadequate. With the shoftage of water that
exists in that portion of Colorado, and assuming that more water could unot
be reazdily obtained, it will be advisable for the operating company to test
out some of the other weans of rendering coal dust inert; namely, the use
of calciwn chloride in granulated form, applied dry in the goaves and in-
accessible places, in order t¢ suoplement ﬁhe sprinkling; also to experimen’

with the use of rock dust, or possibly powdered adobe, which could be more

It appears to the writer that the employment of sdove might, if

successful, provide an easy method for the mines of southern Colorado and

Tew llexico in rendering coal dust inert. The adobe would Tigve %o be dried

il

&nd then peowdered by putting throush sruashers and rolls. In view ¢of the
£ w - (*3 o
unlimiled guantity availatle in the vicinite of the wmines, it could probsbdly
o 9 ry

be supplied at low coste The powaere
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the roadways and throwa on the sides where there was 0poorbumiily for the
lodgement of coal dust; also placed overhesd on cauvas shelves as at &lsofts,
Zngland. The results of ex xperiments at Altofts, England, at Llievin, France,
and %o a limited extent, at Pittsburgh, indicsie the value of an inert dust
which not only dilutes the coal dust, but zlsc exercises a cooling avd &

smotheriay effect upon the flames.
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Unless ccal dust in such a mine as Primero cen be made inert, ther
is always liability to recurrence of similar disasters, uo matter what pre-—
cautions may be taken in regard to gas and explosives, although unguestionad
the reduction of the dangers from these sources by the use of logked safeby
lamps and permissibles eliminates a large share of the risk.

In closing, the writer cannoi but remerk on the courtesy with which

the Iiaing Engineers of the United States Geological Survey were received by

the operating company - every facility being given for investigation by Mr-

Weitzel, Mre Thompson and other officers of the coumpany. The writer alsc
desires to acknowledge the kind and valuable assistance given by Mr. John

fde

De Jones, State iine Inspector, during the iavestization and subsequently

in giving much valuable information by correspondence.

Respectfully submitted,

MW

Mining unvineer““\

Fittsburgh, Pennag.,
July 29, 1910.
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ALBERT BALL,Mechanical Engineer.
THOMAS W. FRY, Secretary.

BRANCH OFFICES
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o CLAREMONT, N.H. PITTSBURG, PA.
Munuye X Quassvine MacineRy
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EUROPEAN AGENCY,

D" CHICAGD Codes AL ABC.F.&C,LIEBERSWESTERN UNION . P.F.UARVIS, MANAGER, 25 Rue Raffet, PARIS, FRANCE.

IN REPLY REFER TO

MISSOUR! TRUST BUILDING,

ST.LOUIS, MO. TFeb. 1, 1910,

Mr. Geo. 3. Rice,

Trinidad, Colo.
Dear Sir:--

Your telegram to iir. Jarvis, reading, "If
possible tell Jones that Iolmes wires To proceed to
Mcilester instead of Colorado", was received too

late to cateh Lre. Jones. IMr. Jones weas in our office

"

in the morning, bubt we have no idea where to0 re&ach
him this afternoon.

Yours very truls
o 2

SUTTIVAY ACHINEZY CO0IT

A




MANUFACTURERS OF

Minine, & Quasryine Macuinery,
TELEPHONE MAIN 1I& 4

P.F.JUARVIS, K MaNAGER.
MISSOUR!I TRUST BUILDING,

ST.LOUIS, MO.

GENERAL OFFICE
AILWAY EXCHANGE
CHICAGO,U.S.A.
WO RKS :
AREMONT,N.H. CHICAGO, ILL.

CableAddress : ,
D'CHICAGD Codes, Al ABC.F.&C. LIEBERS WESTERN UNION .

IN REPLY REFER TO

BRANCH OFFICES:
BIRMINGHAM, ALA. KNOXVILLE, TENN.
BUTTE, MONT. ~ NEW YORK.
CLAREMONT, N.H. PITTSBURG, PA.
OENVER,COLO. ST.LOUIS. MO.

EL PASO,TEX. SALT LAKE ,UTAH,
JOPLIN,MO. SAN FRANCISCO.
COBALT, ONT. SYDNEY, NS.WALES.

EUROPEAN AGENCY,
25 Rue Raffet, PARIS, FRANCE.

February 1, 1910.

hre Paul,
c/o U. S. Geologicel Survey,
Argenal Groundu, Tittsburg, Pa.
Dear Zir:--
I have received three ftelegrems addressed to Nr. Ti. M.
Jones, the first %two in care of Ir. A. J. loorehecad end the third
in my care, as follows:
"Immedic tely upon arrival et lcilester nroceed
to Trinidad Colorado to join me."
"Dlsre jard my wire recuesting you to oroceed to
Trinided.
"Disregard my wire recuesting you to wproceed to
Trinidad.”™
These telegrams are all gigned "Peul’.
ir. Jones left this office to call upon Iir. Jenkins, of
the Testern Coel T IHming Compony, end upon trying to reach him there
I found he had left there also.
Lr. Georze 5. Rice teleshoned me from Chicsgo earlier this
morning, requesting that I'r. Jones meet him at enses City tomorrow

I3

morning en roubte to Trinidad, which ins ructions were nassed on to Ir.
Jones by me. I assume this is in accordance with the later plan de-
cided upon, end am advising you in regerd to the metter, so that you

ay he Tamiliar with llr. Jones' movements.

exrams on to

u_,

I am sending the tel

er with cony of this letter for his informe

T\T‘\J ﬂ-r'ny

K—GSR

Yours truly,

ire Rice at Brinidad togeth-




ACS/NB

REFER TO FILE No.

DEPARTMENT OF THE INTERIOR
UNITED STATES GEOLOGICAL SURVEY

TECHNOLOGIC BRANGCH

Pittsburgh, Pa., Feb. 2, 1910

Mr. Geo. S. Rige,

Primers, LColo.
My dear Mr. Rige:

Referring to your telegram of yesterday, I sent the bottles and
cans to ¥r. Paul before receiving your telegram. In &ll, I sent nize
bottles and twelive cauns-

I enclose herewith & supply of gas and coal sample cards, also
some franked emvelopes which I thought might be of some use to you.

Yours very trul::,

/@% Ll i <.

Mr. Rutledge with the Knoxville outfit is now at Drakesbhoro,
Kentucky, where they had guite a disaster. Mr. Cavanaugh of this station

was seant there to assist him.



Coirorapo FueL anD IRoON COMPANY,
PuesLo,CoLoOrRADO.
FUEL DEPARTMENT._

E.H.WEITZEL,

MANAGE R_ February 4, 1910.

Mr. G. S. Rice,
Cardenas Hotel,
Trinidad, Colo,

Dear Sir:-

I am mailing you today under separate cover
blue print of our Primero mine,

Will you kindly acknowledge receipt.

Yours very truly,

JLM-F




Chicage, February 1Zth, 19103,

wure . I, Wilson,
Washington, D. C.
«y dcar lir. Vilson:i=
I reached here this morning from Denver. I

wag rather used up by severe work s% Primero. The conditions of
falls in the entries made it the most difficult mine to investi-
gate that I have ever encountered and I kept at it very busily
vhile there snd was kept up rather latec every evening in vigiting
with {he orerators.

The vieit there snd &t Denver drought some fruit. Lir. J. H.

Van Houten of the S5t. Zouis & llocky iiountain Fuel Company, the
lar;est overator in lNew iexico, has practically deczided to ruy a
gel of nhelmets. He is also joing to instell perrmissible explo-
@ives and will fo low out some of the suggestions made him in %he

LL~1 of safety. The Victor Tuel Company of Colorado snd the

rmerican IFuel “om“anv of Ifew .exico (CGallup) the officers ol which
gre rergonel friends of mine, expect {0 purchsse five gets of

¢

arraratus *or cach company. The Xocky :ountain Fuel Company of
Colorado elso expects to purchase a set of anparatus. The Colora-

do Fusl & Iron Compeny alreacy has 2 get of Draeger apparatus
but hed made no partienlar yprovisions for training. I emphacized
khiu point with Ur. J. 8. Velbarn, president, whom I saw in benver,
and he and the othrer operators mentioned I think now fully rea’ize
the importance of such training. _ ,

The several operators arec &1l anxious that the survey es-
teblish a station at Trinidad, Ur. Van Houten of course desires i%

a

&t Reton, but there is no gquestion but what Trinidad is the rroper
rlace from every standpoint. Since the various opecrators vere
retting arparatus and as they a2ll scem to be irrregeed with the im-
rortance of treining with it, I did not thinlr it was a prover

c
tire tc rrovose a joint station as at lcAllister. I believe bLhat
thc presence of &n active mining engineer trained to the arrarstus
could,with the several private stations proposed, accomplish guiet
as much good. - The companies mentioned rrobably mine three fourths
of the coal in New .exico and Colorado of the total being mined, I
do not say that if We had funds it would not be desirsble to hove a
Government station, but it is not as urgent ss the rresence of

a mining engineer for general instruction and inve ulgatlvo PUTTOSE8 .
fr. Van outen raised an int crecting point, namiely, that’

we snould try to sive instruction to the uneducated miners in the
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fundamental principles of mining. In other worde, establish
classes for such instruction.
Per my telegram I was Tinally able to locate what I be-
lieved to be the site of the origin of the Primero explosion, name-
¥, in room 5,11 A entry. Mr. Jones, the State Insrector, and
who by the way is one of the mest ablest inspectors I have met,
wae with me during a large part of the investigation. There was a
tremendous fall @f roof in room 5 sand gae on top. What ignited the
gas, which we believe to be the originating explosion, is a question.

ey employed shot fires, use permissible explosives {Aetna B) and
ockedsafety lamps. The accident wppened just as the men were go-
ing off duty but an hour before the shot firelbegan. The one un-
satisfoctory point in the shot firing system wes the use of fuse,
and this required that the miner crimp the detonater on the fuse.
There ie & poseibility that while doinc this the car was exploded.
Another poesibility is thet the fsll -of roof, which threw down cas,
exploded » box of caps. A third posgibility is that a lamp was
broken in the rresence of gos. I fear that the exact cause may
never be known on account of the grest fsll of roof. I was de-
sircus, if roseible of running down the ceouse inssmuch as it was
thought to be a mystery and the compeny felt they had done every-
thing rossible. The investiration proved, however, that the main
rart of the explosion was due to coal dnst and in making this inert
was and is something that should be done.

I discussed with ir. YVelburn the various rermedies. He
rointed out thet there was s great scarcity of water and & great
dryness of air. I agreed with this and sugrested that fthe ex-
neriments with caleium chloride might help the situation. It
©1so occurred partly as a suggestion of lr.Van Houten that there
was one means to remedy the situation in the arid country, nemely,
o introduce addbe dust into the mines after the Altoftss method.
I em very anxious that we ehsll try this out in sn experimental way.
I secured a considerable number of semples of coal dust and

a sample of the seam and of the various kinds of coke, all of which
I think be of great vslue. I have arrsanged with the operators out
there to get a considerable number of additional samples for Dr.
Prazer's work.
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Pittsburgh, Pa., February 16, 1910.

Mr+ E. H. Woeitgel, Manager,
Buel Department,

Ce Fo & 1. Cos, Pusblo, Colo.
My dear Hr. Weitzel:

I returned yesterday from my Colorado trip, having stopped at
Denver and saw some old friends, among them Mr. Welborn. I find T was
negligent in not having acknowledged the blue print of your Primero mine
which you sent to me while I was staying at Trinidad. It is of great
assistance. If it is not asking too much, I will be very greatly obliged
if you will send me a fresh copy inssmuch as I was obliged to use the one
you sent to me 1n the mine and 1t is in very ragged eondition.

After going over the ground very carefully, I am fully satisfied
that the explosion originated in Room 5 off 11-A Entry. Unfortunately,
as you know, this room is caved very high. Mr. Jones, State Inspestor of
Mines and myself climbed up on the fall until gas was encountered at a
level sbout 20 feet above the level of the floor. This was on February
9the I understood from your local men that the gas had been down to the
neck of the room soon after the explosion. This was the only place in
which I encountered any appreciable amount of gas throughout the whole mine.
Of course it does not follew that the gas was the originating cause but it
is strongly suggestive by the general conditions.In room 2 off this same
entry, we found a stick and a half of explosive and a box containing 13 caps

originally containing about 50 caps. This was placed close to the East
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rib of the room. There are several possibilities; Firet, that there was
s sudden burst of gas, either from the roll which this room was working
towards or from the roof and that a lamp in imperfect condition yilelded;
Second, that a fall of rcof which brought down gas broke the glass of the
lamp and so caused ignition; third, that one of the miners in crimping cap
on fuse exploded same, which ignited gas or dust,or both; fourth, that a
box of gsps was set off by & fall of rock.

It does not seem probable that & shot could have been fired in
‘view of your precsutions to prevent shooting except by shot firers.

It is to be hoped that when the room is cleared up and the four
bodies supposed to be in same are resovered, that the evidence will show
whiat happened. It is certainly very unfortunate to have any mystery
confiected with the origin of an explosion since net knowing the causes,
weé cannot take preventative messures.

Whatever the originating cause, I em satisfied that propegation
throughout the mime was by coal dust. I took & number of samples of cosl
dust and will be glad to let you know what results we obtain as to their
exploeibility in eertain laboratory testing.

1 regret that I did not have an opportunity of seeing you asgain
and talking over preventative messures for coal dust. I discussed it
somewhat with your President, ¥r. Welborn. He pointed out the seareity of
water for general humidifying. I suggested that at least $he mine had
better be sectionized; that l1s, seetions three or four hundred feel long
should be thoroughly dampensd.to confine any explosicn to limited areas.

Another matter which 1 discussed with him was the possibility

of applying the Altofts (England) method of using shale dust to blanket
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the flame and sectionize the mine by such mesns;that in your cese you had
a material which seemed applicadble, nsmely, adobe dust. We have not had
an opportunity for experimenting in this line ocurselves but I am catisfied
that the methed iz very promising.

A third plen is to use calcium chloride to lessen the amount of
water required. We are not meking some experiments in this part of the
country, but I em not able as yet to give you any decided figures or
statement &s %o 1te adveceoy.

I w11l let you know the results of our analyses as soon as they
have been made. If there 1s sny further information that it is in my

power to give, I will be very glad te give it.

Mining Enginer.
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Pittsburgh, Ps., February 18, 1910.

¥r. 0. H. Weitzel,
Denver, Colo.

My dear Mr. Weitzel:

Supplerenting my letter of a day or two ago, I understood that
vour enginsering department was prepering = map chowing the losation of
the bodles that had been found in the Trirmerp Mine., I this iz the

case, will you be kind enough to send ma a copy?

Tours very truly

Mining Enginser.
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Pittsburgh, Pa., Fobruary 18, 1510.

¥r. John D. Jones,
State "ine Inspector,

Denver, Colo.
Uy dear Hr. Jones:

T resched Pittsburgh, vie. Denver ané Chicago, on Tuesday, snd have
since been trying to cstoh up with the acdumulated rail snd other mattsrs.

¥hen I was in Denver, T noticed thrt the paper reported that you
had called upon two mora of your inspectors to go to Primerc, and the papsr
cénjectured that there was something unexpected showne.

I have very much wondered what the furthar results of your inves~
tigetion were. I presvre thet you made no further discoveries as yot in

connection with Room 5, 1l-i Entry on account of the tremendous falls. I

in the

|63

shall bs interested in ¥nowing ths results of your iavestigaticn
Tirst and second blinds off 12 4, snd in *he face of ths main slope and
13-4 and 14-A. Was it im 14-i that the drill was found in the drill hole?
Any additional lizht that you may be able to throw on the matter I will be
vary gled to aow avout.

The chomical laboratory here is somewhat crowded and it may be
another week or ten days before 1 have reports about the mine air and the
samples of coal dust, ate. Ae soon as [ have these reports, I will be
glad to send you copye.

Yours very truly,

Mining Engineer.



#E CoLorapo FueL AnD IRON COMPANY,
PuestLo,CoLoraDO.
FUEL DEPARTMENT.

E.H_WEITZEL,
MANAGER._

February 21st, 1910,

Hr. Geo. S. Rice,
¥ining Engineer,
United States Geologicsl Survey,
Pittsburgh, Pa.

My Dear Mr. Rice:-

1 have before me your favox of Feb. 16th and 18th
and have arranged to send you another copy of the Primero mine
map under separate cover,

de are preparing a map showing location of the bodies
but as there are eleven yet to be found and they are under large
falls of rock it will be impossible to complete this map for some
tiwe., Will, however, arrange to send you a map when it is completed.

With reference to the question of the origin of the Primero
explosion, would say that after careful examinetion of 81l of mine
by our best men in connection with the Stete Mine Inspector Mr. Jones,
it seems to be the concenus of opinion that the explosion originated,
as you state, in room 5 off of 11-A entry. In looking over the Fire
Boss reports for the month of January I find that there was gas
found but once in this section of the mine in the month of January
and that was reported in room 5, off 11 entry on January 29th and
noted as clear at 9:00 A.il. 1In checking over the condition of things
in these rooms with our Fire Boss and our Inspector Nr. Manley,

I learned that this was about the only time they ever found any

gas in this locality and that on the 3lst of Jamuary the pillars

had all been cut across in these six rooms so that they presented
practically a long wall face; that no falls had oceurred and. it seems
impossible that sufficient gas could have accumulated at this point
to have caused the explosion., Personally I asm inelined to think that
the explosion was started in some manner by the careless handling

of explosives. We are prosecuting the work of cleaning up as

readily as possible and hove to determine the originating cause

when the face of these rooms are reached.

Would you care to have me advise you when we reach the
neck of these rooms on the entry so thet you could be present when
the feces are reached? Would be pleased to know the results of your
analysis and any further suggestions that you have to make in regard
to measures of safety.

I must ask you to treat the above as strictly confidential
especially thet part referring to the probable cause as it is merely

a8 guess and we hope that when the faces of these rooms are reached
to be able to determine exactly what took place.

Yours truly,

EHW-B



e Ga et s i neey mer a e v mw e e
INSPECTOR FRANK OBEﬁDiNG ’ '

A. B. TIBBITS, SECRETARY

®Oftice of

State Inspector of Coal Mines

@apital Building
DENVER, COLO. Teb,25,19210,
Mr.Geo.S.Rice,

U.S.G.S.
Pittsburg,Pa.
Dear Sir:-
Your letter of the 18th inst. received and in reply
I will quote from my report on the Primero explosion covering
the localities you refer to and which read s as follows:

"From the mouths of A-11 and A-12, the explosion trav-
eled north and south through both the Main and air course, and
east into B-7 and B~8. This district (B-7 & 8 ) being wet and
perfectly destitute of any elements to supply the explosion,
tne force which was quite strong at the entrance and due only
to the expansive power of the explosion in A-1l1l and A-12 grad-
ually weakened ag it sped east and it completely died away
at a distance of about 400 feet. The faces of the first and
second blinds, which were in 190 feet,off B-7, were undercut
to a depth of from 5 to 6 feet, each with three holes drilled
and the powder and fuse already prepared for the shot-firers.
These places although only 390 feet from the mouth of A-12 and
the Main North, where the force was most terrific, were not the
least disturbed. The two men who worked in this last blind were
killed on their way out.

A-13 & A-14 That the force traweled north along the Main from A-12
was made evident by huge timbers thrown several feet in that
direction at the intersection of the Main and the haulage pass-

age from B-7 to A-12, The Main North from A-12 to A-13 ,a part



JHN D. JONES DAVID J. GRIFFITHS, DEPUTY INSPECTOR
INSPECTOR FRANK OBERDING
A. B. TIBBITS, SECRETARY

®Office of

State Juspertur of Cnal Mines
Qapital Building

DENVER, CoLo.

G.S.R. (2)

as before stated,was wet and muddy and conseguently there were
no cokings nor any other indications of heat to have existed at
any point in this locality. Yet, it is evident, from the cok-
ings found in A-13 , that the temperature was sufficiently
high to carry the explosion from one place to the other over
this wet zone. The disturbed timber in the intervening space
between A-12 and the east entrance tc¢ A-13 pass-by showed a
slight tendency, but not enough for pcsitive assurance, of an
inward force. From there in to the face of A-13 (400 ft.),
which part was heavily caved, the position of the disturbved
timber showed that the final movement was outward.. A loaded
car standing on the Main North, between A-13 and A-14, had the
bumpers of its north end heaped with slack and small chips of
wood, which was conclusive evidence that the force was outward
from A-14. There was no one working in A-14, and the only way
I have to account for the forces‘being outward from the faces
of these places is as follows:

A-13 and A-14 are in only abhout 450 ft, from the
Main North,., The chain pillar between the two entries is 80 ft.
wide. In A-13 is a pass-by 300 ft. long, which begins ahout
50 ft, from the entrance and ends 100 ft. back from the face, Th
This pass-by is driven in the chain pillar and has three cross

cuts connecting with A-14. The explosion traveled from A-12 to
the



OHN D. JONES DAVID J. GRIFFITHS, DEPUTY INSPECTOR
INSPECTOR FRANK OBERDING
A. B. TIBBITS, SECRETARY

®ffice nf
State Juspector of @nal Mines

@apitol Building

DENVER, CoLo.

G.3.R. (

w

)

east end of the pass-by in A-13, but the quantity of dust gath-
ered was not enough to destroy all the oxygen in the air. When
the explosion reached within close proximity of the face of
A-13, it was supplied with increased guantities of dust and
probubly an atmosphere containing some rercentage of firedamp,
and aided by both these elements of destruction, the explosion
suddenly was magnified and it quickly spread backward from the
face to absorb the unconsumed oxygen of its former trail and
thus brought about the outward pressure. From the pass-by the
explosion went through the cross cuts to A-14, and thence out-
ward. While I do not believe that the explosion started in this
vicinity, yet I must say that, had this particular district been
& strong generator of firedamp, the conditions would have been
very faverable for a gas explosion, as the face of A-13 was 196
ft. and A~14 221 ft, inside of their last cross cut, while
they should have had at least three cross cuts within such a
space, and such an omissi on in itself reflects discredit on the
mine official . There was very little damage done to B-9 and
B-10. The direction of the force was inward as the door in the
haulage cross cut between B-9 and the Main North, was blown east
several feet, The tracklayer was killed in B-9. All other em-
rloyes of B-9 and B-10 were reported to have besn out of the

mine,"



JHN D. JONES

INSRPECTOR

DAVID J. GRIFFITHS, DEPUTY INSPECTOR
FRANK OBERDING
A. B. TIBBITS, SECRETARY

@ffice of

State Inspertor of Goal Mines

@apitol Building

DENVER, CoLo0.

G.S.R. (4)

In first blind of A-12, the force was inward. The
entry was caved heavily With small intermittent spaces hetween
the rooms left partially intact. Room No.5, where +two bodies
were found, stood intactin its entire length, and all its props
were thickly ccated with bright coke, mostly on the inner side,
Room No.7 was badly caved,"

I hope this will give you the additional information
you desire. Should further light be thrown on the matter dis-
closing more evidence ,I shall be glad to let you know,

Thanking you for your interest in the matter,I am

with best regards,

Yours very truly,
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Pitteburgh, Ps., Hanch 1, 1910.

Mre B« He Woltzel, Managoer,
Pual Department,
Ce Fo & If Coe,
Pueblo, Colo.
ity dear Mr. Weitsel:

I have your letter of Februsry 2lst and another sopy of the Pri-
mere ming MAp. I thank you very much for the informetion and will keep
it confidential as you suggeet.

I will ®o very much pleased if you will lét me know when you are
likxely to reach the Hth room off 1ll-A Entry in clearing up the mine.

While I may not be able to coms myself, 1t is possible that we will have
s represeutative in that distriot in & short time, and 1€ I imew ths time,

I might be able to meke one srrangement or the other.

Ve

1y youra,

R Yo
il

¥ining Engineer.

Copy to Mre. He ¥. Wilson



GSR/ACS

Pittsburgh, Pa., March 1, 1910.

¥Mre. John De. Jones,
State Inspector of Cosl Mines,

Denver, Colo.
Dear Sir:~

1 hsve your letter of February 25th containing details about the
Primero explosion. I thank you very much for your trouble and kindness
in prepsring this for me. It helps me considerably in my report.

If anything ocours to me on studying the matter further, I will
be glad to write you about it, and I hope to have some additional informa-
tion from you when you have a chance to see the head of Room 5 off 11-A

Entry.

Yours very truly,

Mining Engineer.
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Pittsburgh, Pa., March 5, 1910.

Mr. John D. Jones,
State Inspsctor of Coal Mines,

Denver, Colo.

My dear Mr. Jones:

I enclose herewith copies of gas analyses Nos. 9928 end 9929 of
the return alr of the Primero Mine taken in your presonce February 192, 19190.
These wers duplicate samples ze you will reecall, and I do not cuite see why

there should be so much varistion in the C0, determinstion. I presums
for our purposes we must average the two snalyses.

The quantity of 034, while apparently rather small after considee-
ing the volume of alr passing amounts to a good deal in the aggregate.
Taking the average figure, 18/100 percent, it means 160 cublc feet of pure
methane is discharged into the mine every minute. With an 8 percent mix-
ture, this would make an explosive mixture of 2000 cubic feet per minuse.

If you should care to do so some time in the future, I will sond
you soms sampling bottles and you can see if it coniinuses to mskse gas to
sbout the same extent.

& have not yeot had reports of the coal and coke analyses. When

I receive them, I will see that copies are sent to you.

Yours very truly,

Mining Engineer.

Copy to ¥r. H. 1. Wilson



GSR/ACS

Pittshurgh, Pa., March 5, 1910.

¥r. E. H. Weitzel, Mansager,
Puel Dept., C. F. & 1. Coo,
Pueblo, Colo.
My dear Mr. Weitszel:

I enclose copies of two analyses taken on February 19th. These
were duplicate samples taken in the presence of Mr. John D. Jones, State
Inspector, to whom I am sending coples of the analyses at his request.

These semples were taken in the return air near the fan. While
the percentages of methane seem small, as there was asbout 88,800 cublc
feet of alr passing, it means that there was an average (the two samples
were supposed to be duplicates) of 160 oubic feet of methane discharged
into the mine per minute. With an 8 percent mixture, this would make
2000 oubic feet of explosive gas mixture produced by the mine per minute.

I have not yet had reports of the analyses of the coal and coke.

When I receive them, I will send you copies.

Yours very truly,

Mining Englneer.
Encl.

Copy %0 YMr. T. i. Tilson
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Pittsburgh, Pa., March 5, 1910.

Mr. He M. Wilson,

Washington, D.C.
My dear ¥r. Wilson:

I enclose copies of two letters relative to gas samples taken
at Primero, Colo. I have sent them direct on the understanding that I
am allowed to do so so that they may be of guidance in the safe conduct
of the mine.

When I have received the anslyses of the road dust and coke,
is it proper to submit them directly or shall they be sent through your
office? Of course you understand that they would havd no commercial sig-

nificanoe.

Very truly yours,

Mining Engineer.

Encl.
Letter to Mr. John D. Jones

Mr. E. H. Weitzel
Copies of analyses 9328 and 9929.
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Pittsburgh, Ps., March 21, 1910.

Hre M. M. Wilson Thru Engineer in Shavge

Waehington, D.C.
¥y dezy ¥Mr. Wilson.

I erclose herewith thres sets of gnelyscs of gssmples tsken in
the Primero ¥ine, Colo. subssonent to the exolosica Jamsry 31, 1910.
Hach set sonbtalns 8 pnalyses,and en explanation of where the samples were
from is typewritter on the form.

I wish that you would submit one set to ¥r. E. H. Weitzel, Manager
Fuel Department, C. F. & I. Co., Pueblo, Colo., another set to ¥Mr. John D.
Jones, State Inspector of Cozl Mines, Denver, Colo., the third set is for
your files.

I will be pleased if in forwarding the above, you will mention

it was done at my request.

Yours very iruly.

e
g /—/<

¥ining Bagineer.

Encle



THe CoLorapo FuelL anD IroN COMPANY,

PueBLo,CoLonaDO.
FUEL DEPARTMENT.

£ H.WEITZEL,
MANAGER.

Merch 30. 1910.

Mr, Geo. S. Rice,
¥ining Engineer, U.S. Geological Sarvey,

Pittsburg, Pa,
Dear Sir:-

I wish to thank you for the amalyses of samples
of coal and coel dust taken from the Primero mine. I received
this information from the Washington office as I understand from
your request, It will be used in the manner prescribed on the
snalyses.

Yours truly,

EHY-B
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Pittsburgh, Pa., April 15, 1910,

Hr. H. ¥. Wilson, Thru fnginser in Charge

Washington, D.C.
My dear Zre Tllson:

Hines and Minerals have a very good reproduction of the Primero
mapy evidenily photogrephed directly from the original. It will save a
groat deml of time %o &ttadh copies of this map to tha several coples of my
formal reporte. I therefore suggest that you ordsy two ov thrae coples of
their Frimerec article contalned in the March iussue of Hinse and Mlnerals, or
olgs ask them 1f thoy com give us szome asparate prints of the map.

VYary traly yours,

¥ining Bnginger.



GSR/ACS

Pittsburgh, Pa., April 15, 1910.

¥r. R. L. Herrick, Assco. ZEditor,
' Mines snd ¥inerals,
728 Equitable Building,
Denver, Coloe.
Dear Sir:-

You may recall that you offered to send me several photographs
that you todk &t Primero if they turned out good. I would very much like
to have & copy of Flgure 1, 2, 3, 5 and 6, and if ycu have the photograph
which you took of some of my party, I would like a copy of that aiso.

I would be glad to pay the cost of the pirtures if you will let
me know what it is. I wish to congratulate you on your sudfessful and

interesting article which has unususl merit.

Vory truly yours,

-

Mining Engineer.
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Mines*Minerals

SCRANTON, PENNA,
DENVER. COLO.

ROOM 1, FERGUSON BUILDING

DENVER, COLO.

April 18, 1910,

Mr. George S. Rice, E. M.,
United States Geolegical Survey,
Pittsburgh, Pa.
Dear Yr, Rice:-
In Mr. Herrick's absence from the citv allow me to

acknowledge receipt of your favor of April 15th.

I have written ¥r. Herrick concerning vour request

and will write you again as soon as I hear from him.
Mr. Herriek will return here in about six weeks'

Trusting that this will be satisfactory tc you,

Sincerely yours,

. g/%%z

Sec'v. to A%éociate Editer.



DEPARTMENT OF THE INTERIOR

UNITED STATES GEOLOGICAL SURVEY

WASHINGTON
TECHNOLOGIC BRANCH.

April 22, 1910.

My dear Mr. Rice: (Through engineer in charge)
In reply to your letter of April 15:
I have procured four copies of the Primeroc map
which you asked for and am sending them herewith for use
in connection with your formal report on the Primero disaster.
The Edit o&rwgf &};{;%nﬁl% a/nd Minerals was very kind and
prompt in his respons?‘ 1d I wish you would bear him in mind
whenever anything is to be given out te the mining papers.

Very truly yours,

Assistant Chief Technologist.
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Pittsburgh, Pa., May 28, 1910.

Mre. B. B. Wilson, Editor,
Mines & H¥inerals,
Scranton, Penna.

Dear ¥r. Wilson:

I enclose herewith letter from Secretary to Mr. Herrick. Mr.
Herrick originally offered to send me copies of these photographs. I will,
of course, B# glad to pay for the cost of same if you still have the nega-

tives on hand.

Yours very truly,

Mining Engineer.
Encl.
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Pittsburgh, Pa., Mey 28, 1910.

Mre. John D. Jones,
State Coal ¥ine Inspector,

Denver, Colo.
My dear Mr. Jones:

Has the cleaning up at Primero been finished and have any addi-
tional facts been discovered in the process of cleaning up?

I have been down in Alabama investigating the two explosions thers.
In both of these cases, I am inclined to think that gas was the originating
cause, although dust was a means of carrying throughout the mine. There

was mach greater amount of coked dust in evidence than in the Primero mines.

Yours very truly,

HMining Engineer.



GSR/ACS

Pittsburgh, Pa., May 28, 1910.

¥r. E. H. Weltzel,
Pueblo, Colo.

Hy dear Mr. Weitzel:

I heard nothing farther from you regarding the Primero investiga-
tion. As a matter of fact, I would have been unable to have gone to Primero
as the Alabams explosions have more than occupied my time, taken in connec-
tion with other matters.

Have you reached the room in which we thought the explosion origi-
nated, and has any new information been obtained? I will be very much
pleased to learn as I have withheld my formal report until I could learn

all of the developments.

Yours very truly,

¥ining Engineer.



THE CoLorapo FueL aAND lrRON CoMPANY,
PueBiLo,LoLORADO.
FUEL DEPARTMENT.

E.H_WEITZEL,
MANAGER.

lay 31, 1910.

File 51,

Mr. Geoe. 8. Rice,
Mining Engineer, U.S. Geological Survey,
Technologie Braneh,
Pittsburgh, Pa.

My Dear Mr. Rice:-

I have your favor of May 28th. We found
the last two bodies at Primero iay 19th. We
have not yet reached the room on 11-A Entry
where the explosion seemed to have originated.

While &t Trinided last week I arranged
to have & blue print showing the location of
all the bodies made up for you.

Would say that our investigations to date
have not diselosed any evidence which would
lead us to think that the explosion originsted
at any other than the point determined by your-
self and the State Mine Inspectors, but as there
were no bodies found within & considersble dis-
tance of this point and as a1l the bodies have
been recovered it would seem thet the origin
of the explosion wes without human sgency.

I will forward the map to you &s soon as
it has been completed. Would be very much
Pleased if you could make 8 visit to the mine.
We are all deeply puzzled as to how the thing
eould have oceeurred at & point where there
were no men. We hope that in eleaning up this
room something will be found to indicate the
cause.

Yours very truly,

EHW-B



JAMES DALRYMPLE
A. R. TIBBITS, SECRETARY

®ffice nf

State Inapector of Coal Mines

@apital Building

DENVER, COLO. May 31,1910.
Mr.Geo.S.Rice,

U.S.G.S.

Pittshurg,Pa.
My Dear Mr.Rice:-

Replying to your favor of the 28th inst. I beg to
state that the cleaning at the _rimero mine is still in pro-
gress. All is cleaned excepting the inner parts of A-9 & 10,
11 & 12. The last two bodies were found along the rib between
rooms 2 & 3 in 10 blind, off A-9, May 20th. This completes the
~ 1list of the killed. The 2nd body of A-13 was also found in the
undercutting at the face of the cross cut to A-14, If you re-
member I informed you in my last letter that on Feb,12th, I
reached the face of A-13 and found a body in the undercutting.
There was about 2 feet of water at the face and the roof falls
reached within 3 feet of the face., I went to the edge of the
water and noticed the shoulder of the body above the surface
of the wmater. Of course this body was irmediately taken out.
The other body not being vigible at the time, we thought it
was under the falls near the powder box, and after all of the
falls were removed and the entry cleaned to the face, it was
found to be in the undercutting at the faceand was originnally
underlying the first body. No doubt the deceased had been in
the act of undermining at the time of the accident. Room 5 A-11
will be cleaned out as soon as they can get to it.

Yours very truly,

ol rgyrcns
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SCRANTON, PENNA.
DENVER, COLO.

FBW /THY

SCRANTON, PENNA., U. S. A.

June 1, 1910,

Mr. George 8. Rilce,

Dear Sir:=

s B a “os
ot nmay come in handye This

Y

apparatys on two men

-
.

i " S b - - o . e -ty A 3 . 1‘ . r 22 N i
thirough with these will you kindly rstrnrn and ohlige. We may naver
maxe a2 of them and fhan a

Mr. Herrick sant in to 13y

onivw =z
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Pittsbur@., Pa.' June 4’ 1910.

¥Mr. E. B. Wilson, Editor,
Mines and Minerals,
Soranton, Pemna.

My dear Mr. Wilson:
I have your letter of June 1lst and also the negatives and photo-

graphs, for which I am very grateful. I am having copies of these made

for our private reports. As soon as the copies have been made I will

return the originals.

Agaln thanking you for your kindnass,

Yours very traly,

HMining Engineer.
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Pittsburgh, Penna., June 4, 1910.

Mr. E. He Welitzel,
C. Fo & I. Cos,

Pusblo, Colo.
My dear ¥r. Weitszel:

I have your letter of May 31lst regarding Primero. I will be very
much pleased to recelve the blue-print showing location of all the dodlee.

Are you entirely assured that there was no one in Room 5 - 1l-A
Entry? At the time I was there, it was reported that four men had worked
in this room.

While I am aware that you checked the men in by means of their
safety lamps, as I understood it, it was eantirely possible for a man to
enter the mine without being checkﬂéin, provided he had a safety lamp of his
owne I presums that there would be little danger of a mans snesking in
with an open light.

It is true that there have been at least two autheanticated ex-
plosions that havé ooccurred in England when no one was in the mine, and which
were attributed to a spark made by falling roof.

From your present mforma.tion, where were the men working who

were nearest to Room 5 at the time of the explosion?

Yours very truly,

Kining Engineer.
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FUEL DEPARTMENT

E. H. WEITZEL,
MANAGER

June 14, 1910.

I&lr. Eo :{; vaeitzel,

Henager, fueblo, Colo

In answer to your letter of June 8th regardine £he ex-
plosion at Sopris mine which occurrel wiile I was there: I give
you below details of ssnme.

Cn Sat

urday, Cctober 13th, 1906, having received all

necessary repairs for the faen engine it was decidel to sant the

o]

fan down on Sunday morning to give same a vhorough over-hauling.
As a precaution against any fire which mignt nave been in mine after
1ift of Seturday, and ithe shot firers, the fire boss,

Redpath, was sent through the mine early Suniay morning to make a

o}
Fh

complete examination &ll working vlaces. e arrived at *the mouth

of the mine Sunday morning, Cctober 14%h, end revorted everything C.X

o= e e
Fan was shut down 2nd & good force of men went buey on fan ensine and

guerd stationed at mouth of mine to see thet no one went ingide,

and in the presence of myself and amschinist Gillen, who 3id not leave

the work until repesirs were coumpleted, the engine was thocroughly
over-hauled and started up about 4 o'clock Sunday afternoon. The
fan was started at about half speed, or about 40 R.P.iU. anikept

on ithis speed until about 5 o'clock, so thst the dencer of over-

heating -ould be overcome, when Sveed was increased o 50 revolutions
R ’ Py

and about 5:3C placed on full srteed.

-

Iiight Boss John Jenkins, whe is &t vresent Superintendent

at Lorley, apvesred sbout 6:3C P.. . and wet men et mouth of the mine
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MANAGER

DEPARTMENT

and started in at the head of his night snift about 6:40 P.i.
No indications of snything unusual werec detectel by the night shift
until they arrived =t 10 Test Entry where Ir. Jenkins found the

trap door blown out of rock stopping end the weter barrel blow

'S

out on track. e immedistely realized +hat something vas wrong
R = Dy

in the mine and sent his men cut end came to my house and reported
Seme. In the presence of iine SJoss Hight Boss =nd two Fire Zosses,
1 started into the nine with sefety lamvs ang treveled as for as
the trap door which was hlown out just inside the 10th w st,
vent through the trap door, aung a bratifice on stme throwing the
air with us and traveled the six course wiich showed no inlic
of much demage until we arrived at the over-caest 14th Test. At

this point we f the

C)
,»44

Uneg

Q

ver-cast which hal been built of Yorth
pound stecl roils and concrete badly dmolished. e crossed into the
slope at this point and on rope perting found & number of enply cars

badly damaged, hevi ng been blown towerds the mouth of itle mine.
We then traveled the slope to the 1Zth snl 16%h eanst
new ovorcest at 16 East, which was built +n

West, badly dmolished.

;5
ot
o)
@]
3-

e
=
oy}
ct
+
D
[4%]
o
[
0

» traveline the air ecrurse to
the 15th Test and from there to the face of the slope and ai

retreated znd examineqd 17th and 10+th Fag+

—t i

the 16th East. Te ettempted to travel tue 16th Zast and rot within

about 6C0 feet of tue slope when we encountered gas, the only ces we

west sides. Ve then retreated and traveled on the 1%th ZRest
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to about room 7 when we encounterel a timber jsm which had heen
blown out an? again retreated and bratiticed clear to the 16th East

E¥ S

and eventually the 15th Esst. It took several days to clear these

= 4
entries of gas and when done it vas vers eviden:t thet the source

of the ecxplosion was room 22, 16th Easth.
There was absolutely no one in the mine ot the time the

A 47

explosicn ocecurred. At whst hour during thc dey it hevnvened no one
by i of g

inowa. The peculiar part of the gituation is thetl ©f no time of the
day wes there any indicstion 8t the fan or ¢t the acuth of the

mine thet any explosion had occurred on the irside. I was et the fan
from the time of shut Aown until the %ime of starting snd the watchmmn

There was no concussion felt and no dusl or asmoke avresred either

4.3 < [P -1 ram 17 A 4 3 PN S avrd e Ty 3
at the fen or &t the wmouth of the mine. Zefore leevins the mine

Sunday morning the fire boss toolk varticilar csre to see that all
doors were U.X. The 16%th Zast entry was badly ceved from the over-
cast up to sbout room 17. 15th Tast was badly cavel from the

intersection with mein slope up to room 15. The condition of the

entries inside of %hese falls was goxd, comparatively no timbers

4 add

blown out end no falls. Tae timber =t +he neex of reoom 22, 16th

L wi«,

was charred end splsttered with coke. Thers must hoave been several

different explosions Ifrom tiue way we 1

O

and the dpposit of co'e, some

being found, in one verticuddr case, on timber

stood well out
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The CoLorapo FueL AnND IRON CoOMPANY,
PuEBLO,COLORADO.
FUEL DEPARTMENT.

E.H.-WEITZEL,
MANAGER.

June 15, 1910.

File b1,

Mr. Geo. S. Rice,

iining Engineer, U.S. Geological Survey,
Technologic Branch,
Pittsburgh, Pa.

My Dear ir. Rice:-

EHW-3B

Referring to your letter of June 4th.

We are entirely sure that there was no
one in Room 5, 11-A Entry. Of the four men
working in this room two were not at work on
the day of the explosion and the bodies of
the other two were found near the mine opening.
Our original count of 756 dead based on the
safety lamps has proven correct and every one
has been accounted for.

I am sending you under separate cover
a print of the Primero mine showing the location
of all of the bodies.

Your statement that there has been two
authenticated explosions in England recslled_
to my mind the explosion we had a few years
ago at Sopris. Our ir. J. 5. Thompson, who
is now Division Superintendent in Trinidad,
and whom you met at Frimero, was at that tinme
Superintendent at Sopris and I have acked
him to give me a full account of the occurrence
at Sopris and I am enclosing herewith a copy
of his letter. There has never been any
explanation of this Sopris exvlosion.

Yours very truly,



asn/acs

kr. E. H. Weitgzel, Manager,
The Colorade Fuel and Iron Company,

Pueblo, Coloe.

My dear Hr. Woltsel:

I have your letter of June 15th in reference to there being no
one in Room 8, 11-A Entry, Primero. Also copy of the print showing loca-
tion of al), the bodies.

I was exceedingly interested in Mr. ‘mmson's statement of the
explosion that ocourred at Soprie. In the ocase of the English explesions,
they are supposed to have occcurred by reason of friction that took place
at the time of the fall. It would not require this explanation in Primero
ingemuch as it was the custom there to keep explosive caps in the working
places. lr. Jones, State Inspector, and myself found a small tin box
containing exploders in a room near rcom 5. This box was close to the rib,
but entirely exposed to a fall. Granted a similar situation in Room 8, it
is not difficult to see that if a f511 had ocourred, the edge of which
struck such a box, you would have all the conditions necessary for starting
an exélosion. That is, there would bde the conscussion, the dust would be
thrown up in clouds, and if the fall brought down gas, this with the dust
might readily igpite frow the flame of the expleders.

Whather or not this conjecture is correct, 1t suggests that it
will be desiradle to protect from possibility of such ascidents by not
allowing the miners to handle the exploders, or if they do, to require that

the exploders be placed in a strong wooden box and the box to be left in &



Mr. Weitsel  6/21/ 10 #2

orossout or in & niche where there is no danger of there being a roof
fall,

Yours very truly,

Hining Engineer.

s &s t0 DPe Jo A+ Holmes



E Comnac’to Fueu AND'IRON‘CO‘MPANY,
PueBLO,COLORADO.
FUEL DEPARTMENT.

E.H.WEITZEL,
MANAGER

June 28th, 1910,

¥r, Geo, S, Rice,

Mining Engineer, United States Geological Survey,
Technologic Branch,

Pittsburgh, Pa,
My Dear Mr, Rice:-

I have your favor of June 21lst.

Since the Primero explosion we have taken the detonators
entirely out of the hands of the miners., The Company is now
furnishing them and they are handled only by shot firers, This is
being done at all our mines where detonators are used, We have
also introduced batteries for firing shots at several of the mines
and expect to continue their introduction until the use of fuse

has been entirely discontinued,

Yours very truly,




DEPARTMENT OF THE INTERIOR
UNITED STATES BUREAU OF MINES

WASHINGTON

July 23, 1910.

Mr. George S. Rice,
Bureau of liines,
Pittsburg, Pa.

[45]
v

Dear r

..

I zm returning herewith the letter from
Mr. Z. E. Weitzel of the Colorado Fuel and Iron Company,
as per your request.

I note that the formal report on the explosicn
et the Primero mine will be submitted in the course of a
few days.

Yours very truly,

1
Incl. Chief Clerk,



acs/mn

Pitteburgh, Fee, July 29, 1910.

Asting Director, Thr Enginsevy in Charge
Burean of Minee,
Washington, Del.
Dear S1lwmi-
Buelosed please find ocpy of my veport on the explosion whiah
goosursed at the Primoro Kine of the Coleradc Fusl and Iron (e« on January

3ist . 1910.

Yours very truly,

Hining Bngineers

Hnol.



DEPARTMENT OF THE INTERIOR

UNITED STATES BUREAU OF MINES
PLEASE REFER TO

WASHINGTON CUR FILE NO.

August 4, 1910.

Mr. Geo. S. Rice,

Bureau of Mines,

Pittsburg, Pa.
Dear IIr. Rice:

Your report on the Primero disaster was
referred to me for comment. I found on inquiry
that the Acting Director had already discussed
with you the matter of its revision for publica-
tion in bulletin form.

The report has been noted as in course of

preparation.

Very truly yours,

Asst, Engineer.
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Pittsburgh, Pa., August 8, 1910.

Director,

Bureau of Hines, Your file 52-3%
Washington, D. C.

8ir:-

Referring to a letter received from Mr. Sanford about report on
the Primero Disaster and the matter of the revision of this report and
others of a similar nature for publication, will it be sdvieable for the
mining engineers who have written the various reports to prepare the re-
spective reports for publication before submitting, or is it intended
that Mre. Sanford do this?

While it may save the time of the mining engineers materially,

it doea seem that 1t might be best that we should make the first revision.

Respectfully,

Mining Engineer.



88R/acs

Pittsburgh, Pa., Auguet 9, 1910.

Director,
Buregu of Mines,

Washington, D« Q.
Blps~

I submit horewith another copy of my report en the Primero
explosion which ogourred Jamuary 31, 1910, Ritherto it has been the
custom to submit coples of such reports in confidence to the mansgement
of thae operating company with the sxpreesed understending that it shall
not be published or used in litigation.

I euggest that this copy be sent to Mr. J. F. RWelbarn, Presi-
dont, Colorado Fuel and Iron Cowpany, Denver, Colo.

Yery $truly yours,

¥iniog Engineer.

Enol.
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Pittsburgh, Pa., October 3, 1910.

¥Mr. E. B. Wilson, Editor,
Mines asnd Hinerals,
Soranton, Penna.
Dear Mr. Wilson:
1 sm returning under separate cover the photographs and films per-
taining to the Primero, Colorado, explosion which you 8o kindly sent me
some time since.
We have kept these photographs mush longer than we expected and
desire to beg your pardon for having been soc remiss.

Please accept our warmest thanks for your courtesy in this matter.

Yours very truly,

Mining Engineer.



S Minerals

EBW/EHK

SCRANTON, PENNA., U. S. A.

October 6, 1910.

Mr. George S. Rice,
Mining Engre. U. 3. Bureau of Mines,
Pittsburg, Pa.
Dear Mr. Rice:-

Your favor of October 3rd received, and today the photographs whidh
you mentioned in your letter appeared. We were in no hurry for them.
We also wish to thank you for your kind remembrance in sending us the
"Explosibility of Coal Dust." We expect to take a look at that later
on. As it is we were only able to review it casually.

Yours very truly,

Editor.



S8R 4BE

¥ay 25, 1912.

PRIMERO SMMPLING.
Dirsetor: -

I heve just vreesived from you coyy of ¥r. J. C. Reberts
report on %the mipe sampling at Primero; I have alse recseived from
¥r. Roberte copies of the Primerc mine section reporie.

Ave we 1o moke the formal veports on this matter from heya?
If g0 please send t0 me as early as completed three sets of analyses;
one for trensmittal to the Navy Déepartment, one for your (iles nd
ane for my file.

In this connestion I wish to bring to your attention that
it is desirable t0 have our mine files hers as complete as possible
as they sre to furnish informntion for not only the mining engincers
ut the chemists and chemical englineers who mey have oconslon 0
look up particuler districts or mines. It appears that we d41d not
receive aome 30 reports which XMr. Fope bad made up until ¥r. FPay wos
eslled upon to prepere the analytical reporis for the past year for
publication.

Yery respectiully,

Chief Mining Englnear.
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{0 OTHER MEN
ARE ENTOMBED

Scores That Are Unaccounted
for Are Either Dead in Fatal
Colcrado Colliery or Else
They Are Now Buried Alive

53 GET OUT WITH
SLIGHT INJURIES

HopeThat Any of the Entombed
Victims in the Wrecked Mine
Are Living Grows Dimmer

EAGER RESCUERS AT WORK

Primrose, Col, February 1—Five mors
bodies were today recovered from the
Primuero mine of the Colorado Fuel and
Iron Co., making 30 the total number of
known dead by explosions in the col-
liery yesterday afternocon. Seventy
miners are still unaceounted for and are
either gdead or entombed alive.

One hundred and fifty men were in
the mine when the explosions occurred.
Fifty-three of them escaped with slight
Injuries.

In the bucket which was suspended
almost at the bottom of the main shaft,
eight miners lost their lives, as they were
being drawn tp to the surface and to
safety. As an evidenmce of the force of

the explosions it Is stated that three
helpers, standing at the top of the shaft
in the shafthouse, were Kkilled by the
concussion.

IDENTIFIED DEAD:
DAVID WILLIAMS, pit boss, American.
ALBERT COLE. miner. Austrian.
ERNEST STRANGFELDT, miner, German,
“JACXK' KLIAS, driver hosy, Amerlcan.
“JACK” ISKRA, miner, son-in-law of

Strangfeldt.

JAMES RUMING, driver, American.

Among the seriousiy injured whe have
been taker from the mine is William
Alexander, miner. Alexander was enter-
ing the mine tunnel just as the disaster
sccurred and was hurled@ nearly a hun-
dred feet. His face and hands were se-
verely burned. He may die.

Dianado Virgen, the first living man
taken from the mine, is sinking rapidly
and will prebably dfe: e has lapsed
into unconsieiousness and has not spoken
since he gave out his first statement.

A searching ihvestizgation is in Progress
to locate the cause of the @isaster, but
it will probably be impossible definitely
to fix the blame. The mine was of
an extrernely gaseous character apd all
of the employes had been warhed to
take all precautfoas and never to use
& naked lamp in the depths.

The mine consistg of four tunnels bored

into the sides ¢f the mountain.

Phe mmedn taorel was thareughly | eve
piored and from it all the bodies thus
tar found were taken. Three tunnels re-
main unexplored, and it is within them
that the missing men are imprisoned;
whether allve or .ecad is unknown.

Several caveing obsiructed the rescue
workers after a dozen dead miners had
been removed. The rescuers feared thot
no man who swas in the workings at the
time of the disaster had lived. A faint
cry behind a wall of earth cauged them
to  redouble their efforts. Breaking
through the walls, the men found Dianado
Virgen, hsalf suffocated, Iyving with his
face close to the floor of the tunnel. He
was delirtous with fesar. e is stifl
deliricus,

“I don’t remember much about it,” he
said. *All T know is that there was a
roar and evervthing got dlack.

“Then I heard men rushing by me and
fighting lke mad. ¥ saw 2 Hght ahead
and tried to crawl to 3t. I was so wesk
that I could not get off my hands and
knees, but I inanaged to crawl a long
distance. T saw dead men ahead and
others whe were groaning and screaming
for help.

*“Soon the cries about me stopped and
I knew I was the only live man there.
It seemed vears before 1 heard the pleks
of the rescuers.”

Hope of resculng any of the sntombed
miners alive grew dimmer as the morn-
ing wore away. The feeling of hope
lessened and settled down on ithe groups
of women shivering around the mine
shaft as one by one the members of the
rescuing parties came to the surface
wringlng with them nothing but reports
of blazing gallerles and caveins.

As fast as these men came to the sur-
face they were replaced by .other eager
rescuers and the work of exploring the
mine was pushed with vigor.

Most of the missing men &re believed
{0 be in entries 9, 10, 11 and 12 Ii may
be Gays before they are reached.

The machine shops have been cobvarted
into a morgue, but the bodies will be
sent to ‘Trinidad today. Supples ave
being rushed from all the surrounding
campe.

Sheritf J. 8. Grisham, of Las Animas
county, and Sheriff Fary, of Huerfane,
are sending armed deputies to asgsist.

The mine iz completely wrecked below
the shafthouse and the work of rescus
is extremely hagzardous because of the
presence of blackdamp, which gathers
faster than it can be goticn out.

A cordon of guards about ihe¢ mouth
of the shaft Is keeping the frenszicd rela-
tives of the victims at a distance in
crder that the rescue work may not de
hampered.

‘When the members of the resecue party
managed to make ifs way down the
shaft today they Iound bodles massed
at the foot of the shafi. It was plain
that when the initial explosion was heard
these men had 2!l rushed toward safety,
but before thiey conld signal for the ele-
vator to be dropped a second explosion,
caused by the ignition of the dreaded
blackdamp stirred up by the first explo-
sion., came, killing them in their tracks.
At the bottom of the pile were a num-
per who had been suffocated while bat-
tling to reach ihe entrance.

The work of rescue is in charge of
General Supt. Thompson, assisted by Al

. French. head of the Wooten mines,
and one of the most experienced miners
in Colorade; J. BE. Hinds, state mine in-
spector, and the foremen of the other
nines of the Colorado Fuel ané Iron
~o. in this vielnity, who were rushed to
‘he scene !n automobiles so soon as the
‘gport of the disaster was heard, .

Only the mothers and wives, watching

{Continued-on: Page-Two)

70 OTHER MEN ENTOMBED

{Continued from Page One.)

through the night around the shaft and

urging on the rescuers with prayers angd

tears, still believe the missing iive.

Volunteers were rushed to Primero
from all the adjoining camps and all
night hundreds of miners stood about the
shaft begging for a chance to join the
rescue work,

Most of the miners employed are Slavs,
Hungarians and Italiang, but 2 few
Americans, among them William Helm,
electriclan, and David Williams, the fat-~
ter kllled, were in the coiliery.

The fire which followed the explosion
soon burned itself out.

With the Cherry (Il).) Qisaster fresh in
their minds, frantic women and children
surged against the ropes drawn to keep
them away from the shaft and begged
the rescuers to bring back their hus-
bands and fathers. Some of the women
attempted to join the workers below and
had to be restrained by force. As each
body was breught te the surface, the
women gathered about it with shrieks
and pravers., but the bodies were 30
charred and disfigured that they could
not be identified.

Coroner J. H Guilfoil has taken charge
of the bodies and has ordered §0 caffins
from Denver.
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ANOTHER BODY FOUND
IN THE PRIMERO MINE

TRINIDAD, Colo., Feb. 28.—¥Workmen
engaged in cleaning up the “main” Pri-
mero mine, in swhich seveniy-six miners
lost their lives in {he e¢xplosion of Jan-
uary 31 eariy today recovered the Dbody
of Fide]l Arguello., This makes sixty-
nine bodies that have been removed from
the mine. Arxguello was ideniificd by a
leather Lelf.
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PRIMERD MINE

Spectal to the Chiefiain.

Denver, Feb. 28—"Dust aceumulated
in room 5 eniry A-1l, cauged the ex-
plosion.*

“The accumulation of dust resulted
from improper sprinkling.”

These are the principal statements
in the report of State Mine Inspector
Johr D. Jones upon the causes of the
Primero coal mine disaster Janvary 31

in which seventy-five men lost their)

tives. Inspector Jones holds the Colo-
rado Fuel and Iron company respons-
ible for the accident in that its method
of sprinkling the mine appeared to
have been lax. So far as equipment is
concerned, he commends the Primero
mine 4s one of the most modern in the
state.

In hig report Inspector Jones recom-
mends that a law be enacted by the
next legislature makes it the duty of
shot firers to handie A 1 powder used
in blasting to take said powder inte
mines and to fire all shots. This recon-
mendation is said to have the endorse-
ment of Governor Shafroth.

The report opens with a statement of
the details of the acecident and gives
minute descrintions of the locations of
the various passages and workings of
the mine, Jones, who personally in-
vestipated the accident, after being
notiffed fifteen minutes after its occur-

rence, gives all the detalls of affairs a8
he found them there.
_In conclusion, he reaches findings as
follows: That the veutilating fan was
in working order and reported in good
condition the morning of the disaster:;
that duost wasg the predominating face
tor of force in the explosion; that, al-
though the exnlosion could have
started from the axplosion of powder
or shot, it was not probable; that the
presence of dust in the mine was the
means by which the explosion ceased
to be local and became of the magni-
tude which ecaused the wholesale
staughter; that the coal found in the
southern fields contains a low percent-
age of moisture and a high percentage
of volatile gases and that these gases
when inflamed ware highly explosive.
He states that for about 1,500 feet up
the shaft the ground shows sufficient
molsture to compel the mine owners to
look after the overflow of water, and
and that from the point of moisture to
the part of the mine where the explo-
ston occcurred the mine is {n an exe
cessive state of dryness. This was the
cause of the viclence of the explosion,
The mine, he states, was sprinkled
that motning, but there was a lack of
sufficient sprinkling. The main north
entry, where the accident occurred,
ranks, he states, with any first class
mine In the state, and only the prese
ence of dust could have ocecasioned the
acclident.



Little Hope That the Men Unac-
counted For in Primero Pit
Catastrophe Will Now Be

.. Found Alive ./,

P

RESCUERS ARE AT

WORK

By United Presws.
Primero, Col., February 1.—The bodies of 492 of the victims of

the explosion in the Colorado
today, and it is now expected

Fuel & Iron Co.'s mine were recovered
that at least 78 men lost their lives.

One man is known to have escaped from the tunnel, but there is prac-
tically no hope that any others will be found alive.
Bocause of the mutilated condition of many of the bodies, it

is believed the exact number of victims will never be known.

The mine consists of four
mountain,

and from it all the bodies thus far found were taken.

tunnels bored into the sides of the
The main tunnel was thoroughly explored early today

Three tunnels

remain unexplored and it is withinh them that the missing men are

ampgisoned
IDENTIFIED DEAD
AT, pit DoAS; _Amer!mn.
ALRERT COLE, miner: Austrian.
BRNEST STRANGFELDT, miner;
man,
JACK ELIAS, driver bosss American.
JACK 1SKERA , miner: son-in-1aw
Btrangteidt. )
JAMES RUMING, driver: Ameriean.
Several cave-ins obstructed thie rescue
workirs after a dozen dead wminers had
hern cemoved early today. the rescucTs
feured that no man Who was G the WOrxX-

Gor-

of

whether alive or dead, is unknown.

ings ot the time of the disaster had Hved
A faint crv behind a wall of earth caused
them to redoubie thelr efforts. Breaking
through the wall, the men found Dianado
Virgen, helf suffocaied, lying with his
face cloge to the floor of the tunnel. He
was delirions with fear.

He is still delirtous today. "I don't re-
member much about it,” he sald. “Al
1 know Is that there was a roar and
evevything got black.

*“Then 1 heard men rushing by me and
fighting like mad. I saw a light ahead
and tried to crawl to it. I was so wedk
that I could not gel off my hands and
xnees, but 1 managed to érawl a long dis-
tance. 1 saw dead men shead and others
'x;;g were groaping dnd screaming for

“Qann {he eries about me stonned anA




I knew 1 was the only live man the..:. It
seermed years before I heard the picks of
the rescuers.’”

Many of the vintims of the disasrer are
Mexican and Italian niLers. Ths work
of rescue is in charge f General Super-
intendent Thompson assisted by 4A. O
French, head of the Wooran mines, and
one of the most experienced miners in
Colorado: J. E. TFiinds, State inine in-
spector, and the morsmen of the other
mines ef the Colorads Fuel & Iron Co.
in this wvicinity, who were rushed to thLe
sceéne in automobiles so soon as (he re-
port of the disaster "arere heard.

LOST LIVES IN BUCKET.

In the bucket which was suspended al-
most at the bottom of the main shaft,
elght miners lost their lives, as they were
being drawn up to the surface and to

safelty. As an evidence of the foree of

the explosion it Iz stated that three
heipers, standing at he top of the shaft
in the shaft house were Kilie@ by the
CONCusSsion.

A searching investigation is in progresg
to locate the cause of the disaster. but it
will probably be impossible definitely to
hx the blame. The mine was of an ex-
tremely gaseous character and 2l of the
employees had been warned to take zl]
brecautions and never ito use a naked
lamp ir the depths,



The explosion occeurred at 4:20 oclock.

With a terrific roar and a belch of flame
the main shaft crumpled in blocking the
entrance to the mine.

Both fans with wbich the property is
equipped were shattered and it was ot
until 7:40 oelock that the fans were re-
paired ard a rescue parly hcaded by Gen.
Supt. J. F. Thompson was ahle to descend
the air shafi.

Find Bodies in Heaps

They discovered three bodies before they
were forced to return to the surface. Five
men, one of them 180 yards away, were
killed at the eatrance {0 the main shaft
by the c¢oncussion.

The first rescuc party found the bodies
piled in heaps z2bout the foot ¢f the air
shaft, where the frantic wmen had fouzht
and trampled on each other in their strug-
gle for liberiy until overcome by gzas and
flames. Three bodies were taken up bhe-
fore the rescuers were forecd bLack to
the open air,

After it had been proved that the main
shaft was completely wrecked. another
party equipped with oxygen helmets dGe-
scended the ajrshaft and began remeviag
bodies.

Two Americans, Willinm Helm, elec-
trician, and David Williams, were amoug
the missing.

The fire which followed the exni~sion
was confined to the workings near the
main shail and soon burned itself out.

Rush Work of Rescue

The cause of the accideni is unknown,
As soon as the accident occurred, however,
volunteers began to attempt rescues.

Rescue parties were hurried te Primero
from Trinidad, Segundo, Starkville, Sopris
and Cokeville, and worked desperately to
open the main shaft.

It soon became evident, however, that
the shaft was hopelessly caved, and an-
other rescue party descended the air shaft.

Shortly before 2 o'clock this mornisg
Supt. Thompson, who was directing the
rescue work, was overcome by gas and
taken to the suriace. He soon recovered
and again went below.



Entire Mine Wrecked

The rescuers say that the whnle 1mine
is wrecked, and it is almost impossible
that any of the entombed miners are still
alive.

The fire which followed the explosion
wasa confined closely to the workings near
the main shaft, and soon hurned itself out.

Superintendent Thompson was rein-
forced by every superintendeni and expert
within reaching distance of the mine aund
hundreds of miners stood about the shaft
last night, begging for a chance to join one
of the rescue parties.

With the Cherry disaster fresh in their
minds, frantic women and children surged
against the ropes drawn to keep them
away from the shaft and wildly begged the
rescuers to bring back their dear ones.
Some of the women attempted to join the
warkers below and had to be restrained

by force.
Shriek and Pray

As each body was brought to the sur-
face, the womeéen gathered about it with
shrieks and prayers, bui the bodies were
80 charred and disfigured that the wives
and moihera could not identify them.

Until the workings c¢an be opened, the
cause of the explosion will remain un-
known. Officials of the company declare
safety lamps were used in every portion
of the mine and that every precaution was
taken to prevent accident.

Coroner J. H. Guilfoil has taken charge
of the bodies and has ordered eighty end
fins from Denver.
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To Manager of Telegraph Co.: 9—132. OFFICIAL TELEGRAM.
This message should be sent < Pald

Gov’t”’ Rate and forwarded with your
Charge: SEAps e

monthly report as voucher for your
egedi DEPARTMENT OF THE INTERIOR
UNITED STATES GEOLOGICAL SURVEY

The. oo POQTAT - REEGRAPH - ——rmmemr—-- COMpany

WILL SEND THE FOLLOWING MESSAGE SUBJECT TO THE RATES FIXED BY THE POSTMASTER-GENERAL.

g e Rindng- B ineer e e

‘[S t‘ul]
Time fled, 4 Re::!w;mﬁ:
words, PAID. Government Rates, at. m&y,(;;}ngh_‘--rgfe.
Pitssburgh, Paf, Pev. i, 1816 190...
Toes -¥e-Jones; —fare- - Po-Bo-Jarvis,-Hissourd rustoBeilding
8t. Louis, Ho.
Immediately upon arrival at YeAlester
proceed t0 Trinidad Celurado to Join ne
PAUL

CONPIRYATION
To McAlester, Okla.
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This message showiil De susl “Pafd

Gov*t”’ Rate and fres: vf g
monthly report 4s « S ETE S yom Charqe: . A
eredit. DEPARTMENT OF THE INTERIOR = et R
UNITED STATES GEOLOGICAL SURVEY
The oo -~ Postal Telegraph ... .Company
WILL SEND THE FOLLOWING MESSAGE SUBJECT TO THE RATES FIXED BY THE POSTMASTER-GENERAL.
TN —— oy W Panl. —Minding Ensineer
[sender s name in full} [Tifle.] -2
Time filed. Recelver's No.
words, PA[ D Government Rates, at. rate.
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Pittgburgh, Paf, Feb. 1, 1910 180
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8t, Louis, Yo,
Irmediately upon arrival at MeAl ester vroceed
to Irinidaqd Colorade to join me,

PAUL

CONFPFIRMATION

To icAlester, Okla.




To Manager of Telegraph Co.:

This message should be senl *“Pald
Gov'#?’ Rate and forwarded wwith your
monthly report as voucher for your

9—132.

Charge: ... 3, A

OFFICIAL TELEGRAM,

Ereatt. DEPARTMENT OF THE INTERIOR
UNITED STATES GEOLOGICAL SURVEY el / "/,;
/]
Theooeee POFTAT - TFEAGRADH --veemseeeos e Company .«
WILL SEND THE FOLLOWING MESSAGE SUBJECT TO THE RATES FIXED BY THE POSTMASTER-GENERAL.
. = I e Minlpm Xnoinser
:‘undcrg nafne 12 quRlG‘G‘ [Title.] ' I-2.
- T?;-e—“ﬁl;(;.:. g Recesv;rs Noﬂ':
: words, PAl D. Government Rates, at
e PiLtsburgin, . Pa.y Fah. 1, 1910 190 ___
[ Riegy—— ~Fourteon-Seventeon Fipss dational DBank,  Chicago
Paul proceeds Trinidad {uvicrado sxpiosion
Has yired Jgones meat him there.

]
L

SCHABACYEZER



OFFICIAL TELEGRAM.

Yo Manager of Telegraph Co.: 9—132.
This messuge should be sent *“Pald (e -
R Lo Ch M. A
TR 42 T oW aree: . e
' — DEPARTMENT OF THE INTERIOR g ¥
UMITED STATES GEOLOGICAL SURVEY ;w\\
Fha | i o
v 3 : J("“V
/-
The... .. POSTAL TFLEGRAPH. Company | .
L
WILL SEND THE FOLLOWING MESSAGE SUBJECT TO THE RATES FIXED BY THE POSTMASTER-GENERAL.
: 8. Rice . Mining Fnpgincer ..
[Sender’s na,me in full.l {Title 1 1-2
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__words, PAID Govemment Rates, at________. ____rate.
t [Day or night.}

Pitteburgh, Pa., Feh. 1, 1910 , 190.

Pourtesn.Scventeen  First Mational Bank, Chicago

Paul proceeds Trinidad Colorado explosion

Has wired Jones meet him there,

SCHABACXER

CONFIRMATION
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THE WESTERN UNION TELEGREAPH COMPANY,

24,000 OFFICES IN AMERICA. CABLE SERVICE TO ALL THE WORLD.

This Company TRANSMITS and DELIVERS messages only on conditions limiting its liability, which have been assented to by the sender of the following messaga.
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THE PRIMERO DISASTER
Written for Mines and Minerals, by R. L. Herrick

Primero, the recent scene of Colorado’s worst coal-raine
disaster, is 21 miles to the northeast of Trinidad, on the Colorado
& Wyoming Railroad. Just below Primero, the Purgatory
River forks, one branch extending to the
northeast, the other to the northwest.
The branches have cut through the flat-
lying coal measures causing the main
coal bed to outcrop along a contour
roughly M-shaped, the legs of the letter
running downward, almost due south.

Seven mines have been opened on
this M-shaped coal outcrop. Along the left leg are Nos. 1, 2,and 3
west mines, numbered from the north on the leg going south.
In like manner Nos. 1, 2, and 3 east mines, have been opened
on the outcrop of the right leg of the letter M.

The seventh and largest mine of the group, known as the
“Main North” has been driven in on the outcrop from a point
about half way down the left diagonal of the V forming the M.

Description of
the Mines.
Action of the
Explosive Force.
Conditions in
the Mines.

MINES AND MINERALS
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disaster was only about 1,600 tons, of which the Main North
produced about 500 tons, the east side mines about 600 tons,
and the west side openings, 500 tons per day.

The Explosion and Subsequent Fan Repairs.—Monday,
January 31, was a clear, warm day, as was also Tuesday, while
Wednesday with its snow and bitter cold was the sort of a day
whose atmospheric conditions were more favorable for an
explosion. About 110 men had gone into the mine on the day
shift and about 4 p. M. the first of the off-coming miners began
emerging from the mine. At this time the fans were running
regularly and the only incident of note was the fact that several
cars of the empty trip were off the track at the mouth of the
main haulage slope into the mine, and were being replaced on
the track under the direction of Outside Foreman D. D. Dodge.
About this time Pit Boss David Williams telephoned the hoist-
man from what was probably the mine station at the mouth of
A-12 entry on the main slope. The fast loaded trip had been
hoisted from A-12 entry about 3:30 p. M., and Williams, noting
the delay, inquired of the hoistman what the trouble was.
When informed that the cars were off the track, he ordered
the mnext trip of empties into entry A-8, and the loaded

Fic. 1.

The town of Primero occupies the high ground between
the two forks of the Purgatory, and from there back on the hill
slope some distance. The mine tracks roughly parallel the
right leg of the M, serving in turn mines 3, 2, and 1 east, but from
this last opening a rock tunnel about 1,000 feet in length has
been driven southwesterly under the town to connect with the
Main North Mine. From the largest mine the tracks roughly
parallel the outcrop around to the west group of mines.

Extending across the gulch, at the left-hand top of the M,
is the tipple which serves all seven mines.

Fig. 1 shows a panorama of Primero and its mines, taken
from the southwest of the town. The tipple shows at the
extreme left with the track approaches of mines No. 1 and No. 2
showing in the left foreground. In the middle background is
seen the power plant, with the six stacks, situated just to the
right of the great shadow on the hillside showing the work of
the explosion in blowing out the mouth of the main hatlage
slope of the Main North Mine.

The gulch in the background of the town is the one in which
the three east mines are located, the fan of East No. 1 showing
faintly in the background at the extreme right.

This group of raines has the largest producing capacity of
any in Colorado, although its production at the time of the

PrIMERO, COLORADO

trip pulled out from this point. As there were 26 loaded cars
waiting on the A-8 parting, it was arranged to hoist 14 on the
first trip and the balance on the second. The hoistman, Lopez,
was instructed to hoist the second loaded trip slowly as it passed
into the main road from A-8, in order that Williams might get
aboard. When the cars on the surface werereplaced, about 4:20,
the tail- and hoist ropes had already been attached to those at
the head of A-8 entry, so that as the empty trip went down, it
was all ready to start into A-8 as soon as the signal was received
by the hoistman. In 5 minutes more the empty trip, as shown
by the engine indicator, had reached A-8, and on receiving the
signal to go ahead, the hoistman ran it ahead about 300 feet
before shutting off the power when the explosion came.

In the meantime, about 35 miners of the day shift had left
the mine, and one had gone home, changed his clothes, come
back and stood directly in front of the haulage slope, at 4:30,
talking to three miners who had just emerged from the slope.
Outside Foreman Dodge, having finished directing the: gang
which replaced the cars on the track, had just stepped 50 yards
to the west of the slope and J. C. Risher, assistant master
mechanic, stood at the door of the machine shop 200 feet. from
the slope when the explosion took place. Both Dodge and
Risher, therefore, were close eye witnesses of what happeéned
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and both narrowly escaped death. Just at the instant of the
explosion a loaded trip of cars from one of the east mines, drawn
by an electric locomotive, passed the mouth of the slope. The
locomotive had barely passed the danger line when the shock
came, catching the cars of the trip and hurling them from the
track a short distance. According to Dodge and Risher, a vast
volume of black dust and smoke shot out of the slope mouth,
and catching the four unfortunates in its path, hurled three of
them against and under the trip of cars to their death. The
fourth man, a negro, was hurled entirely over the cars and
landed 100 feet south of the slope opening. Although terribly
burned, at this writing, it is likely he will survive. In the midst
of the smoke and dust rolling from the slope mouth came a
great flame, which quickly subsided. The concussion of the
explosion is said to have been very great, but only comparatively
few windows were broken in the town, although in a number
of houses the plaster was*hurled from the walls.

In a few moments Dodge and Risher recovered from the
shock and rushed for the fan, where they were soon joined by
Superintendent William Kilpatrick and Dan Sullivan, boss car-
penter. An inspection showed that although dirt and timbers
had badly damaged the blades and blown out a portion of the
casing, it could be repaired in a short time. The fan at mine
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on the way. By the time the two fans had partially restored

the ventilation, Superintendent Thompson had organized the

first rescue party, consisting of Joseph Ball, superintendent of;
the second division; Superintendent Chas. Chambers, of Sopris;

Superintendent Wm. Morgan, of Piedmont, mine inspector for

the C. F. & I.; J. B. Manley; Superintendent Thomas Lee, of

Frederick; Superintendent Jas. Wilson, of Starkville; Bob

McAlister; A. C. Larson and others. Shortly after the arrival

of the first relief party from Trinidad, a party from the neighbor-

ing Cokedale mines of the American Smelting and Refining Co.

arrived, led by Manager Baylis and Superintendent Burt

Lloyd, bringing with them three Draeger helmets. The Trinidad

party had brought four helmets with them and in the morning

two more arrived from the Stag Cafion Fuel Co., of Dawson,’
N. Mex., in charge of Jas. B. Morrow, the company expert in

rescue work with these hHelmets.

Shortly after 9 p. M. the fans had restored the ventilation
sufficiently to allow the first rescue party under Superintendent
Thompson to start into the mine. The party advanced about
2,400 feet, to entries B-3 and B-4, and the opposite A entries,
Nos. 7 and 8, by 2 A. M. About 14 bodies were recovered up
to this time, all found on the main slopes and all badly burned,
indicating that the men were on their way out when killed by

the explosion. Several of the rescue party

were overcome by gas and carried out
unconscious, among them being Superin-
tendent Thompson. - Division Superintendent
Joseph Ball then assumed leadership and con-
tinued the work of exploration up entries
A-7 and A-8. As A-7 was found fairly clear
of afterdamp, rapid progress was made until
the diagonal haulage road leading into A-8
was reached. At this point the immense
heap of tangled timbers was encountered and
passed over. At the point where the two
doors in the diagonal haulage road had for-
merly stood, a small fire was found and
extinguished after a short delay. Knowing
that some of the men would be found with
or near the last trip of cars that had entered
A-8, the rescue party here turned east toward
the parting distant hardly 100 feet. Here
was found the largest group of bodies

Fig. 2. BrineciNg THE DEAp THrROUGH THE FaAN HoUSE

No. 1 east, was not affected by the explosion, and acting under
the instruction of Superintendent Kilpatrick, Wm. Easton and
Al Thompson ran to No. 1 east, accompanied by helpers, and
down the haulage road to a masonry air stop. - Here Thompson
and helpers started to tear down the masonry stopping, while
Easton and helpers erected a temporary air stopping a short
distance away. The latter stopping was just erected when those
engaged at the masonry stop blasted it down. Instantly the
No. 1 fan began drawing the gases from the wrecked mine down
the passage in which Easton and his helpers were traveling.
Thompson and his party at once escaped into the neighboring
intake, but Easton and his helpers had a 1,700-foot race with
the deadly gases to the safety of the outside. Thus, the No. 1
fan began relieving the ventilation of the wrecked mine in about
45 minutes, and about 3 hours later, the main fan, having been
hurriedly repaired, was reversed to blow fresh air down the air-
course upon which the rescuing party could advance. This
air-course was not badly blocked by roof falls, but the haulage
slope was caved nearly tight for a distance of about 120 feet.
Rescue Work.—In the meantime, the call for help had gone
out to the neighboring mines, to which a prompt response was
made. Division Superintendent James S. Thompson quickly
organized a relief party at Trinidad and started for Primero on a
special train, which picked up a number of expert mining men

‘recovered and here occurred the dramatic
incident that will long live in the memory of
those who witnessed it. With Superintendent

Ball in the lead, the rescuers had passed over the bodies of a

" number of mules and six men, an electric flash light being turned

on the face of each as it was passed. As the light was flashed on
the face of the seventh prostrate form, the eyes suddenly opened,
and the form sat up, an uncanny performance for one in the
midst of a heap of dead. *Please, Mr. Boss, can 1 go home
now?" said the voice of the sole survivor of the interior disaster.
It was Leonardo Virgen, a Mexican, in front of whom lay
eight dead bodies, and beside him lay his dead Mexican buddy,
with whom Virgen had conversed but a short time before, so
he says. The body of the buddy was still warm at this time,
though death had taken place some time before. Virgen walked
part of the way out, but overcome with fear and weakness, was
carried the greater part of the way up the main slope.

In the meantime Superintendent Thompson had recovered
and returned into the mine to again assume leadership in the
rescue work. By the dawn of Tuesday morning the workings
off from A-7 and A-8 had been thoroughly explored and about
28 bodies recovered. With the morning came Manager E. H.
Weitzel, from Pueblo, together with State Mine Inspector John
D. Jones and Deputy Inspector Griffiths. Among the experi-
enced mining men from the other mines of the C. F. & I, Co.
were Superintendent David Griffith of the Fremont County
mines, and Thomas Jolley, pit boss of the Victor Fuel Co.’s mine
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at Delagua, who also earned special recognition by tireless efforts
in rescue work. :

The drainage of the explosion gases from the lower ption
of the wrecked mine progressed slowly, and not till Wednes-
day morning, February 2, had the brattices been advanced to
the mouth of entries B-4, B-5, and of the opposite A entries,
Nos. 9 and '10. By this time about 40 bodies had been recov-
ered and all hope of rescuing any living had been abandoned,
although exploratory work was continued with unabated energy.
Before this time the work had been thoroughly organized into
three 8-hour shifts, and a thorough record of all persons entering
the mine was kept, together with the number of the safety lamp
carried in by each individual. These lamps were tested at the
mine entrance, and all persons entering the mine were deprived
of matches. Up to Thursday morning the work had been con-
fined to restoring the ventilation and rescuing the bodies of the
victims, of which some 50 odd had been recovered at this time.
A house-to-house canvass by the company had established the
total number of lost at 75, not including Virgen and the negro
survivor at the slope entrance. In concluding these notes on
the rescue work the writer is satisfied that not a man in the mine
lost his life through any failure of the rescuers to exercise every
possible effort at finding them before death took place.
also made evident that only 11 men in the

It was
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A-9 and A-10, and owing to the slowness with which the after-
damp was cleared, progress was halting. Had there been men
at the mine experienced in the use of the Draeger apparatus
they might have safely penetrated the dangerous atmosphere
ahead of the air, but from subsequent events, it appears that
the most possible to accomplish with this apparatus would have
been the recovery of a few bodies a little earlier. The C. F. & 1.
Co. and the Cokedale Co. had only recently received their
apparatus and it had never been unpacked until it arrived at
Primero, where there was no one conversant with its proper
assembly or use. In spite of this lack of knowledge, however,
Superintendent Bert Lloyd and Fire Boss Mark Brown, of Coke-
dale, early in the morning donned their apparatus and
intrepidly advanced to the limit of the good air and would
have gone further if not stopped by Superintendent Thompson
and ordered back. Aninvestigation of their discarded apparatus
a little later by Mr. Morrow, who arrived at 8:30 a. M., showed
that several important valves, washers, etc. of the sets were found
loose, so that if the wearers had penetrated the danger zone
with them in that condition, they probably would have traveled
out on stretchers. The lesson of this incident is obvious: Such
apparatus cannot be donned by those inexperienced in ifs
assembly and use without subjecting the wearer to undue risk.

mine at the time of the explosion had the
slightest chance to survive, the rest of the
victims having died almost instantly.

The Survivor's Story.—These 11 men
above referred to included the Mexican sur-
vivor, Virgen, and his partner, and nine
Koreans, all of whom were at work in’ the
rooms driven off the second south blind entry
off main entry A-7. All being green miners,
they had been purposely given that portion of
the mine with the safest roof.

From Virgen’s story told at the inquest
held February 4, it appears that this party
was on its way out of the mine and had
probably progressed north up the second south
blind entry into A-7 entry and some little dis-
tance east along it, when met by the explosion.
Picking themselves up in a dazed condition,
Virgen said the entire party beat a retreat to
a room he cannot locate, where the air was

good—probably close to his own working

place, if the dinner buckets dropped at inter-

vals along blind entry No. 2 south, are any indication. Virgen
said that after a wait of a number of hours, the Koreans became
impatient to get out and at intervals made several sallies forth in
the effort to find good air, but failing in this, invariably returned.
Finally a little after midnight, so he estimated, five of the Koreans
made a final sally from which they did not return. After wait-
ing adout an hour, the two Mexicans and four Koreans assumed
that the five Koreans had succeeded in their effort to escape
and decided to follow after them. Taking the same route as
before, they probably reached A-8 through one of the cross-cuts
above the diagonal haulage road, which must have been
impassable owing to the small fire there. Below this road they
came upon the bodies of the Koreans who had preceded them,
and suddenly overcome by afterdamp, fell across them. The
Mexicans probably fell here close upon 2 a. M., Virgen fall-
ing upon his back, his buddy upon his face. Virgen was picked
up about 2:30 a. M., s0 he probably had not been in the noxious
atmosphere of this place for more than 30 minutes, and as
before stated, his buddy had probably expired only a few
moments before his own rescue.

Use of Rescue Apparatus.—Nine sets of Draeger helmets
were on the scene of the disaster by Tuesday morning, the day
after the explosion. At this time the exploration work was
being pressed forward along the main haulage slope toward

Qe Rems

Fic. 3. WRgrECRAGE OuTtsipE MaIN DRIFT

Scientific Investigation of the Disaster—Up to Thursday
morning, the third day after the explosion, conditions were so
far improved as to allow investigation into the origin of the
explosion by government experts, and State Inspector John D.
Jones and Deputy Griffith turned their attention to this work
coincident with their exploration of the workings for more
victims. An independent examination was also conducted
during Friday and Saturday by Mr. Morgan Griffith, of the
Union Pacific Coal Co., accompanied by Inspector Manley and
a party of the company men, which the writer was kindly per-
mitted by the management to accompany.

The following notes on the mine workings and the methods
of operation were gathered during these visits of inspection:

The Main North Mine Workings.—As the explosion was
confined wholly to the workings of the Main North Mine, the
following data relate almost wholly to it. The coal bed worked
was the uppermost of three in the Laramie Cretaceous. It was
bituminous coking coal varying from 6 to 7 feet in thickness,
and was shipped to the Segundo coke ovens some 3 miles south-
east of Primero. The bed had a fairly regular dip of about -
4 to 5 per cent. In the most southern and western portions of
the mine the roof was a strong sandstone, but in other portions
of the mine it was a weak draw slate in which was intercalated
a thin bed of coal. The draw slate varied from a few inches to
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10 feet in thickness and had to be supported by props. The
coal invariably carries feeders of marsh gas CH, which dis-
charge into the mine atmosphere whenever there is a roof fall
of draw slate. Previous to 1907 the mine was worked on the
double-entry system, with side entries and rooms turned at
right angles, but owing to the difficulty of supporting the roof
at the junction of cross-entries with main-entries, and of cross-
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strictly enforced at the Primero mines. After placing the holes,
therefore, each miner simply prepared his charge for each hole,
placing the primed fuse in the cartridge and laying thi$§ and the
adobe tamping on the floor in front of the hole. A piece of

paper was usually stuck on a nail over the entrance to a work-
ing place upon which paper was marked the number of holes
ready for firing within.

When the shot firer came along, he
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entries with room necks, it was abandoned and the blind-entry
system adopted. The blind system not proving as successful
as anticipated, it was discarded in favor of the “ panel system'’:
working the rooms from the extreme end of the entry and retreat-
ing with a solid block of coal as a barrier against squeezes and
other troubles.

Although there is no state law to compel it, all the mines
have shot firers employed by the companies, and this was
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was supposed to carefully measure the holes and estimate the
quantity of explosive needed. If he did not approve of the
quantity, he modified it to suit his judgment, and if not satisfied
with the hole, could refuse to fire it. He invariably placed the
charge himself and tamped it. Only one shot was fired at a
time and each fuse was lighted from a smouldering piece of cot-
ton wicking carried for the purpose. The wicking was lighted
outside the rooms and smoulder:d like punk. Ztna B. powder
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one adjacent to the caved pillar, the other half way; to ‘the
entrance. The fourth miner whose presence would be expected
from the fourth dinner bucket could not be located. All the
timbers of the entire room were badly charred and. those near
the entrance caked with coke as before noted.

Between blind entries No. 2 and No. 3 only a few timbers
remained standing, those noted giving no evidence. It is note-
worthy that one set remained standing some 20 feet east of the
entrance into No. 3 blind, from whose collar hung an un®urned
sight string. Arrived at No. 4 blind, the force had apparently

gone south along it, bursting the stopping between the entry -

and room No. 20, driven north from the main entry A-10, and
throwing the stopping some distance into the room. Between
blind entry No. 4 and the six rooms driven south from A-11.
few timbers stood and on these no evidence was noted. The
first room passed going west was the last driven and it had no
break through the pillar into the second room. The timbers of
this first room showed a pronounced coking only on the inside.
In the second room nearly all the timbers were standing, but
for the most part charred and caked on their south sides. The
worst of this caking was noted on timbers standing between the
room face and the first breakthrough into room No. 3, passed
in retreating from the face toward A-11. The force of the dust
explosion in room No. 2 was evidently not excessive, since sev-
eral loaded cars remained standing unmoved on their track a
short distance from the face. Room 3, however, was badly
caved, access into it being .possible only a short distance from
A-11 and not at all via the break through the pillar from room
No. 2. In rooms 4 and 5 most of the props stood near the
entrance but were down and the roof badly caved next the
faces. Coking on the props showed mainly on the south sides.
In the last room, No. 6, the evidence was particularly clear.
This room had been driven hardly 100 feet before encountering
a fault, after which it was abandoned. Near the face of this
room was the breakthrough into room No. 5. Opposite the
mouth of this breakthrough in room No. 6 a slab of flat rock
stood vertically extending parallel with the rib. The face .of
this rock slab toward the breakthrough had evidently received
impinging particles of coked dust, as it was caked }-inch thick—
plain evidence that the dust explosion was following the venti-
lation current at this point. In addition, the posts at the
entrance to the room carried on their south sides, cakes of glisten-
ing coke from 1 to 1% inches thick, showing/intense heat in this
room. Without detailing any more of the evidence it may be
briefly stated that as far as noted at this writing, a series of
dust explosions apparently swept up the main slope from the
intersections of main entries A-11 and A-12 with it. Below
these intersections the explosions apparently failed to travel far
northwest, as previously noted. Sweeping up the main haulage
way the masonry overcasts bridging it opposite A-10 and A-7
were demolished and the fragments blown some distance up.
In the main slope the roof falls averaged a height of 6 feet,
reaching a maximum of 8 to 10 feet at points. The heavy
falls extended from just below A-12 to a point about 200 feet
north of A-10, a distance of about 600 feet. This was about as
far as the slope had advanced at the time of the first explosion
in 1907. This disaster took down the shaley roof up to the hard
overlying slate, and the latter rock stood the second explosion.
Only comparatively minor roof falls, therefore, occurred at
isolated spots along the slope, the only cave worthy of note
occurring at the mouth of the haulage slope and extending
about 120 feet in. :

As the dust explosion came up the main slope it doubtless
gathered momentum until it burst forth at the mouth with the
phenomena previously noted. While the explosion traveled
both the haulage way and the air-course, the fact that the stop-
pings in the cross-cuts between were largely blown into the air-
course would seem to indicate that the explosion in the haulage
road fraveled ahead of that in the air-course. From the fact
that the fan, which stood directly in line with the air-course,
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was but slightly damaged, it may be assumed that the explo-
sion in the latter was lacking in intensity as compared with the
one in the haulage way. In all about 25 men were killed on these
main slopes, of which five were found blown into the fall at the
head of the haulage road within 100 feet-of safety. The four
men outside who stood in line with the blast from the mouth
of the haulage way have been previously mentioned. All of
these bodies were badly burned and the majority terribly man-
gled as well. As the explosion swept up the main slopes, it
apparently was carried down the main entries from them with
varying intensity and effect. In general the intensity of the
explosion traversing the B entries was apparently considerably
less than that of the explosions in the A entries possibly because
as previously noted the air circulation was less active. In B-7,
for instance, although there were small roof falls at and near
the intersection with the air-course, in which two drivers were

Fie. 6. EnTERING MINE THROUGH Fan House

killed, the force of the explosion evidently did not penetrate
more than 100 feet up the entry. At about this distance up, a
single room had been driven south from the entry, and from this
room two other rooms had been turned east from it. The air-
deflecting curtains at thjs point were apparently untouched
by the explosion. Inside the rooms conditions were found
exactly as left by the miners. = At the faces of the rooms the holes
had been bored, and the charge for each hole lay on the floor
in front of it awaiting the placing by the shot firer. At B-5
and B-6 the force was evidently greater. Amid twisted rails
and debris near the mouth of B-5 was noted a car with its west
end stove inward and its door blown about 8 feet east from it.
Of two timbermen who had been at work in the air-course at
the mouth of the cross-cut into the main haulage stope and
directly opposite B-5, one was found blown about 200 feet up
the B-5 entry, or east, and with him the terribly torn trunk of a
man supposed to be David Williams, the missing pit boss.
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The other timberman was found at the intersection of the cross-
cut with air-course, close to the point where he had been at
work. B-3 and B-4 were not examined, as a stopping above
south B-3 had been placed in order to utilize them for the
return air-courses to the fan at No. 1 east mine, as previously
explained. Wreckage in them was said to be slight. B-1and
B-2 had long been disused, as were also the A entries from A-1
to_A-6, inclusive.

}- In entries A-9 and A-10 the heavy roof falls commenced at
about the points at which the entries had ended at the time
of the previous explosion. Beyond these points the roof falls
averaged from 4 to 6 feet high. Near the mouth of A-9 a heavy
post bearing a tail-rope sheave had been broken off a little above
the floor and the upper part hurled down the entry, west, for a
distance of about 20 feet. This and other evidences, needless
to detail, established the fact that the dust explosion had trav-
eled west up the entry from its intersection with the main-
haulage slope. .

In entry A-8 the ev1dence seemed to indicate a westerly
travel of the explosion as far as room No. 35, just beyond the
diagonal cross-cut driven into A-7 for a haulage road. Beyond
room No. 35 the explosion very evidently had not traveled, as
all the timbers were in place, but had swept up the diagonal
haulage road into A-7. At the point of intersection with A-7
was found an immense mass of tangled timbers, the shape of this
mass reminding one of a great beehive. Inspection of this
curious place has led several observers to express the belief that
a whirlpool-like action of the explosion took place here into
which whirlpool were drawn the timbers of the vicinity. Appar-
ently the force of the explosion spent itself in this whirlpool,
for while A-7 was a wreck up to this point, not 30 feet beyond
it going west all the timbers were in place and everything just
as before the disaster. It should here be explained that entry A-7
had been wrecked this far by the first explosion in 1907 and as
it was used merely for a return air-course from the intersection
of this diagonal haulage road leading into A 8,1t had never been
cleared of roof falls.

As has been previously explained, the sole survivor of the
interior mine disaster, Leonardo Virgen, was picked up on A-8at
a distance of about 225 feet east from the intersection of the
diagonal haulage road. In front of him lay eight bodies and
behind him six more and several mules. - Four of these bodies,
including those of two drivers, were burned. The remaining
bodies of the group were unmarked and death had evidently
taken place by asphyxiation. It is here noteworthy that rooms
30 and 31, driven north from A-8 (between which the bodies
were recovered), connected with blind entry No. 1, driven south
from A-9. The stopping between this entry and the rooms is
said to have been blown south into the first room. The pos-
sibility therefore suggests itself that perhaps the afterdamp
from A-9 circulated across these rooms and down A-7 and A-8,
and up B-3 and B-4to the No.1 east fan. If this is so, it explains

why the party of nine Koreans and two Mexicans, who escaped

the force of the explosion and who delayed some hours after it,
before attempting to leave the mine, were overcome at this
point on their way east down A-8. The portion of the mine in
which these 11 men were at work (rooms driven off blind entry
No. 2 off A-7—at least 1,600 feet from the nearest explosion)
_was absolutely unaffected by the explosion and in it the air
remained good, due to the short-circuiting of the afterdamp
currents around it. Had they been able to communicate with
the outside and obtained instructions to stay in safety till
reached by the rescuers, all would have been saved. As it was,
these were the only men in the mine at the time of the disaster
who had the slightest chance to survive. All others apparently
died almost instantly.
Conclusions.—To definitely place the origin of the disaster
at. this writing would be, of course, impossible. We may.go so
far, however, as to express some ideas relative to this matter,
which data later uncovered may or may not bear out.
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So far, it appears that the dust explosions traveled all the
main erjtries intersecting the main slopes tnward toward their
faces, with two exceptions. These exceptions are apparently
A-11 and A-12. The dust explosions have apparently traveled
out of the mouths of these entries and into the main slopes,
short-circuiting around the extension of the slope from the
point where their direction was changed to northwest. The
main dust explosions in the entries have apparently almost
invariably followed the course of the ventilating air-currents.
The "evidence thus far recorded from A-11 is unsatisfactory,
inasmuch as it faiis to show the direction of travel of the dust
explosions at crucial points. Between the mouth of A-11 and
blind entry No. 1 the explosion apparently traveled east into
the main slope. Between the mouth of blind No. 2 and the face
of the entry, however, the evidence fails to conclusively show
whetter the explosion traveled west with the air-current or
carme east from one of the rooms. Although the stopping in
blind entry No. 4 was blown south, this would have been the case
whether the explosion originated off from blind No. 2 or in the
rooms off the west end of A-11. Plainly, the explosion did not
originate in the rooms off blind No. 4.

. Since the direction of travel was plainly out of room No. 6
at the face of A-11, through the cross-cut and east from A-12,
following the direction of the ventilating current, it seems that
the origin may be located either in the rooms off of blind entry
No. 2, or in the rooms driven south off the west end of A-11.
At both of these points the evidence of coking is plain.
At both of these points the rooms were finished and pillar
drawing was in progress at the time of the disaster. Roof falls,
as previously stated, always broke up through and above the
overlying narrow seam of coal, and this seam appears to carry
quantities of CH, gas. The pillar drawing operations at both
points would, therefore, doubtless liberate quantities of gas
whose ignition in some unknown manner might have started
the series of dust explosions that spread throughout the mine.

The writer learned from several sources that rooms Nos. 5
and .6 off blind éntry No. 2 showed quantities of gas when last
examined only a few days before the djsaster. It should be
stated, however, that periodical examinations sometimes
showed gas here and sometimes none at all, the finding evi-
dently depending on whether or not there had been roof falls

‘incident to pillar drawing shortly preceding the time of exami-

nation.. The rooms driven directly off A-11 showed no gas
at this time of last examination.

In the rooms off blind No: 2 four men were working, as shown
by dinner buckets, two of whom had just started work the day
of the disaster. Of the three bodies located by the party of
which the writer was a member, two of them were identified
by their new clothing as the new men. One of these was found
on- the entry, the other close to the entrance of room No. 6.
The third body lay close to and partially under the caved pil-
lar.. ‘The fourth was not located. Up to this writing no bodies

"have been located in the rooms off A-11, and until they are

cleared of heavy roof falls; particularly room No. 3, it is apt to
be most difficult to definitely locate the origin of the explosion.

If .oné cares to lay special stress on conditions in room 6,
off blind No. 2, assume that the dust explosions uniformly fol-
lowed the: ventilating current, disregard the unburned sight
string hanging 20 feet east of the opening into blind entry No. 3,
and explain to suit his theory the lack of evidence on the few
timbers standing in A-11, between blind No. 2 and the face. the
idea may be expressed that the origin may be eventually
located in room 6, off blind No. 2.

On account of the magnitude of the roof falls, it is likely
to be at least 10 weeks before the mine can be completely
cleared of debris and the last bit of evidence noted. At this
writing all.but 12 bodies of the 75 killed have been removed
during the first week after the disaster and the recovery of the
rest is apt: to be very slow. In a later article it is hoped tc
present the final evidence. ’






