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OrFICE OF INspECTOR OF CoAL MIiNsgs,
. Denver, Coro., Dec 31, 18g0.

To His Excellency,
JOB A. COOPER,

Governor of Colorado :

Hon. Sir:—In compliance with the requirements of an
<t entitled “ Coal Mines,” I have the honor, as Inspector,
o present to you herewith the Fourth Biennial Report from
this department. The rapid progress of our coal mining
ndustry, during the past two years, has. received marked
;tention from many engaged in the coal business through-
out the United States, consequently this office has received
pnumerous letters of inquiry from the leading coal mining
iournals of America, as well as from prospective investors,
rking official statistics and other general information relat-
ing to the great coal fields of Colorado. Such inquiries
have received due attention, the office furnishing as com-

3

plete information as we were in possession of.

- lam pleased to state that my official duties between
operators and miners have been, during the past two years,
very pleasant, and, as a rule, operators have manifested a
illingness to comply with the requirements of the law,
thus greatly assisting the Inspector in his efforts to provide
‘the necestary safeguards for the protection and security of
‘the life and general health of the workmen.

By a law passed at the Seventh Session of the General
Assembly, entitled “Official Reports,” prescribes “All
officers required by any law of the State to make reports
to the Governor or Legislature shall deposit the same with
‘the Governor on, or before, the fifteenth day of November
next preceding the regular session of the General Assem-
bly” To comply with this law, it would - require the
Inspector to estimate the production of the mines for

e S g
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Coal Production.

year,” etc., etc. Said report to be printed on, or befora e
December 31 preceding the biennial session of the Legis.
lature. 9

VTh following is a summary of the coal statistics of the
The

lusive:
Thus it is obvious a law should be passed at the Eighth ate from 1873 1O 1890, inclus

Al

Session of the General Assembly prescribing that the YEARS. A g ’16‘(9),};5;7
Inspector’s report end with the fiscal year October 3 78 e N ____ 87,372
instead of the calendar year. 1 take this opportunity to ) o RO MR el 98,838
sincerely thank you and other State officers for courtesies -3 SRR SR SR X 117,666
extended to this office, and to Mr. L. S. Jones, Assistant 5 RIS IR e 160,000
Inspector, for the faithful performance of the work asslgne R s iy’ 7 Uk SE 200,630
to him. G e o R G 322,732
Please allow me to call your attention especially to the 12;9) ..... it Bt EEUNE LS Bt 372’000
recommendation made in article on the White Ash mine S o aa etca Ry DROEA RIS AR s
disaster, viz., that there be a law passed to govern the T ke e eA A SOG4 AU x,062,479
working of vertical veins, which will prohibit operators 1883 G i o I e W Sl i,zzo.so‘ii
from mining coal under any portion of a mine, or in prox- B B o LT e 0 0 1'398:796
imity to an abandoned mine where water exists, without T o b 00 9 A0E a0 ok e O ' 1,, e
having first pumped such water out. It is my intention to 36w ppipm Gp oo SRS g
assist some senator from the coal mining districts, in draw- TRE7H. o T S B e . 2,185,477
ing up a bill in legislature to cover this point. I shall feel i oD R S SR A S i 1y 2,400,629
grateful should you touch the subject in your “message.” 1289 T Dl st S B '_ _______ 3,075,781
ALV g ol 86 g oo pe

I have the honor to be, sir,
Yours faithfully,
JOHN MCcNEIL,

e e e ——



6 FOURTH BIE
NNIAL REPORT, INSPECTOR OF COAL MINES. 7

PRODUCTION BY COUN .
S s FOR 1885~ 13500 RECAPITULATION OF STATISTICS FOR

1889-1890.

SHOWING INCREASE AND DECREASE.

For the years ending December 1889-1890, the returns

| 1889, [ 1590. | INCRBA;: "i‘“
drapahoch BRSO JE T ‘ 2y f the coal production made to this office, with estimate
Boulder. . . , | O/ ! 294‘::: e ... made for December, 1890, is as follows:
Douglas . ... Q&S ! Ty o '409.'1.3(? g i For 1889 there was produced 2,400,629 tons of 2,000
Z]ax;::j 8 zj G800, 5 8 5 A nbo0 3"4: oundS, Of this amonnt 803,113 tons were shipped to
S 3l {y et A ep | 54,066 6,804 . ... L z19;_ points in Kansas, Texas, Utah and Nc?bras.l<a. .The average
g oplabhgds [ 270,855 392,570 112,715 ' 3 value of the coal on the car at the mines is esttm.ated #1.94
e ‘. ‘. ‘L ....... | 254,88 238, 1300k . . . . 15,55; 1 per ton, making the spot value of the production for the
Eliterfano e/ S ,' ;::’::3 198,086 53,459 year $4,057,220.26.
ijcticrson FERERIE 0"/ USSR 9.’790 4:3606 AR - The average numbe.r of persons employed at the mines
Las Animas . . ¢/, 57 s 7 ’83“ 2,544 is 5,510 Average thickness of the coal seams worked
La Flatais. fiir ) Yor (el U8 ) ' LS mtan [ is five feet, ten inches; the thickest seam of clean coal in
Mesad. 1 . o g/ A J - '33’280 J B e s an 235 one stratum is fourteen feet; the thinnest is three feet. The
Park [y Ty G 47.,0;,5. 64':00 e average price paid to miners for digging and loading the
= o a0 Dokt 46,181 77, :3 ouss | coal and timbering their working places, is 763{ cents per
;Vs'::dm Spase: e s 6008 26,176 4::;: ::"f' : ton of 2,400 pounds * run of mine,” which will equal 2,000
reported, ¢ S e 6 1 g o pounds of screened coal over an average screen of 13§
Totals . . e S { inches between bars, The highest tonnage paid is$1.1214;
e e N a2 S 8 3107578 the lowest is 50 cents. The average cost (partly estimated)
—_— ————— of producing the coal on the railroad car at the mines,
COKE, 1889—1890. 'including royalty, is about $1.5114 per ton.
s Animﬁ/&h%—% There occurred during the year thirteen fatal accidents,
Gunnizont Pl () e 149,503 30,067 | ..., . ‘in which twenty-three lives were lost; four by falls of coal,
Pitkin .. du """" s 44,521 1,663 four by falls of rock, one by falling down a “ chute,” two
T G 22,125 34,463 (| * 12,338 e by being run over by cars, two crushed between a pit car
Rl _i """"""" 500 - and props, and ten by inundation of water from an aban-
e :"fs_ ------ 184,919 Tﬂ? doned mine. By nationality there were eight English. five
—— e ————————— - . ~ Italians, four Welsh, three Germans, one French, one Irish

- and one Swede.

Average number of tons mined for each life lost, 104,-

375.4. There occurred, during the year, 98 non-fatal acci-
dents. Nature of accidents—bones broken, 24; bones
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dislocated, 2; sli injuri '
sf<h ght injuries by falls of coal
e o and
Lt;gu]red. by hoisting cage, I1; burned by steam, 1: bruci-:,k'd#';
fro;:n osive gas, I; burned by powder and othen,zvise in? by
premature blasts, 4; injured by pit cars, 16 in:;m'ed‘
3 Ul‘ed“

There occurred 75 non-fatal accidents; 17 were caused by
falls of coal; by falls of rock, 21; by explosion of gas, 4;
icked by mules, 2; injured by cars, 17; and serious Ones,

bones broken, 14. Average number of tons mined to each
t

by railroad car, 1: inj

, I; injured by sled
number of tons mined to eazh nof—efa}t’:lma[:;:i’ e Averagﬁ. non-fatal accident, 41,010.6; average number of persons
Average number of persons employed to ea:;t:f24,495.2.. employed to each non-fatal accident, 82.3; number of per-

dent, 240 ; avera atal acej
) ge number of pers Ci-
non-fatal accident, 56.3. persons employed to each

ons employed to each fatal accident, 440.8.

There was 184,919 tons of coke made during the yea
(v,

For 1890, the ducti
estimate mgade forplr)oecicr:rtnlt?:r b'y k] ;nonths, The Lo s Sl
. 115 3,075,781 tons, T
Viezn 1\?hlpped to Kansas, Nebraska, Texas, Utah C};Tirfz h?S
/ 0: theev:da, QthhSOI tons. The average value ,of the :::;
ar at the mines is estimated at 3
. 1.8
;nakmg the spot value of the production, for7 tgzr t:m
atsngIJ'mAz' The average number of persons emplz 2;1,
e mines is 6,172. Average thickness of the coal sé:ms i

worked is 5 feet 814 i
” , 8% inches; th ; ;
thinnest is 3 feet. ; the thickest is 14 feet, the

This sad disaster is doubtless yet fresh in the minds of
y, it being the most fatal accident that marks the cate-
' gory of fatal accidents in this report, in which ten men lost
their lives. It occurred in the White Ash mine, at Golden,
bout four o’clock on the ninth day of September, 1889,
“shortly after the unfortunate men had descended the shaft
" to commence work on the afternoon shift. At g o’clock
" P, M., I received a telephone message from Mr. Paul Lanius,
manager of the mine, which stated: “Come to Golden at
' once, on a matter of grave importance.”

I arrived at the scene of the accident about 12 o'clock,
when I was informed that water from the old Loveland
shaft had broken into the workings, and that ten men were
entombed. After carefully meditating over the situation, I
at once commenced to make preliminary arrangements for
the recovery of the bodies. I found that the shaft was full
" to the mouth with black damp (C. 0.2), and by the aid of a
hand line, I ascertained that the face of the water was 100
feet above the bottom of the shaft, which to me clearly
demonstrated that the men were already dead beyond ques-
tion. 1 found that the hoisting cage was fast at a point 630
" feet from the surface, no doubt being buried up with débris
washed down from the *gobs” of the upper levels and
“stops” by the enormous pressure that such a body of

water in rushing down the almost vertical workings. (See
2

man

: r'jI:he average price paid to the miners fo
ct;;tmg the coal and timbering their working places is 7
cé ts p('eIx:hton; the highest is B1.1214; the lowest is35§
nts. € average wages pai oo
. paid for labor inside of mij
is $2.60 per day, includin crmor
. ) g track-layers, timbermen
. . m
drivers, machine runners and road cleaners the h’ighz::
3

day wage bein -
g $3.50, paid to machine r
u 5
est, $2.00, to road cleaners. nners; thellry

r digging and ‘

railThe:j average cost'(estimated ) of producing the coal on
road car at the mines, including royalty, is $1.50 per ton

mcgh:r::) w;:;cle 14 lives lost during the year—6 by falls of
; y falls of coal, 1 by bein i

. ; g run over by pit cars;

sIhbgtr an explosion of gas (C H ), 1 by fallixfgpdowr:a

I::: ; :la.nd I by premature blast. By nationality there were

;:, nbg ish, 8 Italians, 2 Austrians, and 1 French, Average

umber of tons mined for each life lost is, .219 608.5.
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accompanying map.)

. i i ulating (the fire form-
uantlty of air circ
heat and q
ense
capacity, and other arr,

atisfied that the fire
fuma}iet)ht: Z;Zf‘tﬂfirf::efs, and the questio.n
lating the fire We;s trluiovvS }?:ft“:;::::s
oken, an e
iy, 22 e Stra;ii\:;s v:;\r/i fsscend’ed some 200 feet l:e(l)c:lw
3 e found the carbonic acid gas so str 1%
B weo further. From this point we cou1
b o ﬂ(?t ginto the shaft from the 520 feet lev«i1£
- "u“;”t‘g us that the stopping in the cross-ﬁ :
e feet level had been swe;)t ouF, andlt ast
ding?::; ’?4\335 being expelled from it which almo
plack da S5
_ringuished our lights. |
. ve the signal to ascend, but .stoppecl agsa.mt ::.::
A fre. which was making rapid progress; b
5 Sea‘t d the’ ri‘:’ to the shaft were fairly crackling wllﬂd
. prﬁmtnax}:d it was with great difficulty }:ve l;::)face
. / eatl’len gave the signal to ascend to the s
;l'e.ath& V:aaeched very much to our relief.
T n a foolhardy undertaking to have
ted or allowed further work, so I gs\\’/ke‘itzrf;sl
thent;;)t:}:nepventilating fan and sea: up tl;othﬁ:l;eas O
. i isolate the !
é“d 'the I.Jo"ﬁla“:l E;zest'hct:oa:SZUtlt of carbonic acflid ngi ;
P°55‘ble‘: ¥ olpd in time check the progress of‘the re, ;
. woud ne it would have been impossible for azt{l
. Wa; c:nine I returned to Gold'en on th; 1 s
o tfe ha\;ing a consultation with Mr. anrse
3 e f‘t'e" men, it was agreed that the best co; 5
- mml;‘% the n’lines remain sealed up for ten 'E{e
. s = l(: fire from air as thoroughly as possi ﬂ;
= f'c weater in the workings with the daily g;o:; g
b amo““tf’ s was figured, and the result sh.one o
‘ Of't?:htwlc;:;::t: pumps that the shaft would adr;x;;; vi%ere
K. .. ' ! yumping.
o se",en:};nd:\i,tstinagc";:i;eppun?ps, and the freq}lc;eet;t
! W‘:’“ld be'r:hleo:;:'ing them as the water decreased; besides,
changes i

i n reac
Biffwould soon =5
luilding G e

‘!': ]evel, w
The line was then lowered

height of the water, and was
A bottle was attached to the

further down to measure the
found 140 feet up the shaf

end of the line and filleq with
water from below, and broug

ht to the surface, when [ was
astonished to find that the water had a temperature of 115°
Fahrenheit,

This startling discover
a tangible shape, somethij
first visit there, in 1883,
That extensive «

Y quickly brought to my mind, jp
ng I had strongly suspected on my
as well as on later inspections, viz:
gob fires” existed in parts of the old work-
ings on the upper level of the White Ash mine, which, it js
said, had caved in and been abandoned for upwards of tep
years. The water in the Loveland shaft, from which a
quantity was pumped daily to feed the steam boilers used
by the Golden Brick Company, was known to be at a rather
low temperature, Thus, the sudden increase in temperature
fully explains that the svater, after breaking into the White

Ash mine, had passed through, and may have swept before

it, the heated “gobs” which had been burning there for

years, being supplied with air to support combustion through
cave holes extending to the surface,

It would have bee

Failing to detach the hoisting cable from the cage, an-
other was furnished by Mr. Lanius, and by eight o'clock
Mr. Evan Jones, foreman of the mine, and myself were
lowered into the shaft in a sinking bucket. On descending
to a depth of 280 feet, we discovered a strong heat coming
out of the cross-cut between the vein and the shaft,

On examination, we found that a portion of the old
workings in this level were on fire, and judging from the
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I figured that there would be an enormous quantnty o
débris to be removed from the shaft and the level in whicy
the men were entombed. Thus from careful calculatig
was estimated that under the most favorable c1rcumstanCe
it would take from five to six months to have reached the
bodies, at the extreme end of the lower level. On the ;g
of September I went to Golden with a view to offer m
assistance in the re-opening of the shaft, when I found that
no preparations had been made in the way of procuring
pumps and other materials for the work. On calling upop
Mr. Lanius, the managing partner of the company, he
informed me in behalf of the other members that they
would to the extent of the last dollar of their incorporated
capital donate to a fund for the recovery of the bodies, but
as their incorporated capital was only $5,000 it would be
necessary to have a much larger amount to undertake they
almost hopeless task. To understand my position in the
case, I returned to Denver and consulted the State Attorney
General, who mformed me that under the present condi-
tion of things I had then no further duties to perform in
the premises.

REFERENCE.

ber is supposed to have broken through.
ter broke through stoping into shaft.
hosed to have broken through here also.
H men are supposed to have been.

Pht men were engaged at work.

4
4

I was one of a committee, of which the Hon. John
Nichols (then mayor of the town of Golden) was a mem-
ber, who called upon Governor Job A. Cooper and laid the
‘matter before him, with accompanying diagrams, showing
the workings and relative position of the two mines.

The committee desired to learn if the State could do
anything to assist in the matter. The Governor, though in
great sympathy personally with our desires, could not,
under existing laws, do anything with the case in the name
of the State. About this time, the impending question of
ever being able to recover the bodies before decomposition
had reached a state of complete dissolution, became immi-
nent to the most anxious mind. Thus the bodies of the ten
men found in the workings of this fateful mine their resting
place. The water kept on rising until it reached a point in
the shaft eighty feet from the surface, which is on a level
with the creek bed.
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REMARKS.

The Loveland shaft, it appears was abandoned ten years
. also the three upper levels of the White Ash mine
r; abandoned about the same time, and 7o work has
wen done on that portion of the mine since then.

It is my opinion that at point “A” (see map) the strata
composing the “foot and hanging walls” had during the
hove period of time, softened, and had gradually fallen
relieving the coal, which may have broken off from
ime to time, until the pillar became so weak that it was
ﬁable to withstand the pressure of the water lying almost
vertically above it. It is also thought that a “gob fire”
may have existed in proximity to point “A,” and the same
may have assisted in the displacement of the pillar. The
|llar left between the two mines would have undoubtedly
been of ample thickness to- guard against inundation from
) body of water in a horizontal or slightly inclined work-
ngs Our mining law prescribes that drill holes shall be
'ept ahead of the working face at least twelve feet when in
‘proximity to abandoned workings where water is suspected
to exist. And while such a precaution may be all that
‘would be necessary to take in level veins, yet such would
‘be of little service in vertical ones, In my opinion it
would be a very hard matter to define what thickness of a
pillar should be left. From my experience I would not
consider a 100 foot pillar an absolute safeguard against
inundation in a vertical vein, for I believe it is quite possi-
‘ble, especially where soft material lies between the coal and
foot wall, for the coal to break and “run” to a sufficient
‘degree as to cause cracks to reach the top of the pillar,
‘through which a heavy pressure of water would quickly
- make jts way in great volumes; thus, mining in a vertical
~vein under a body of water cannot be followed with safety,
and should be prohibited by law. I trust that our coming
Legislature will pass a bill to regulate, in this respect, the
working of vertical veins in coal mines, compelling the
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McNEIL,

owner or age 3 ;
gent to drain all upper workings and keep ¢
‘ Syate Inspeetor

free from water b i
y pumping or otherwise whj
1\:’\;/‘? levels or approaching abandoned wc‘fl](lil: worki,
ite Ash mine had but one shaft, and througglj..
it

the only means of ingress to or egress from the work Vas
I had repeatedl | . orking;
P y called the attention of those °Perati ich in conformation W

the r?une to the necessity of having a second open;j 3
tc;;;lsrlnd.erable con.troversy occurred between the [:n:mg' g
nine and this office relating thereto; and ]"HgEr,.
condition of the shaft timbers which I c’onsid et o
Il;Irequent inspections of this mine during the yz.:dofu -
th;.t I.;: S. Jones made an il}spectiou on March g a;f:
ime found the shaft in fair condition, b t, .
careful watch on the timbers, as a “creep” ,or ’ aflw.
t?xe strata was perceptible. On May 3, I made Sett!mg s
ey and found some of the shaft timl;ers givinana:nspe
?}?:éﬁ;de st::ftcgénp?ybreggrding the same and geqtlv:sy
retimbered in places and a secbnd ing
o opening
St:::t.ior']ls'he mla\;ager prc?mptly assured me that sfchlinxi
Sl (v::/)t:luce bz carried out so far as retimbering the
L opening.me , but gave no definite answer as to‘é

_—/n 2, we are exte
~ the north side of Clear C

erformed with due diligence.
vith your instruct

The men at work in the

equested that further opera

andeavors to

RS

ot McNEIL.

I therefore
consulted the State Attorney-General rela- continued operation, W

i ;
v;Yteh to t‘he matter, and on his advice, and in accerdance
fr;m sectl}:.n two of the mining law, enjoined the company/
working more than ten men i
until a second opening
2 . enin
w::lgivt:i :na;c}:lle as required by law. This oﬂ‘lcialpnotici
o the company on the 2ist of J i
. une, but in th
me : :
o r:r;:;::ethe r:l{anager had been making arrangements to
work on a new shaft to bes
. . . unk on the north
:;lcie \(;,thhe creek, .m which connection was to be made with
LS eCt‘xte Afh mine. O.n the 8th of July I again made an |
o p t'101;, VYlth a committee of three, and found the work
o re 1mI ering the shaft progressing. On the 1g9th of
gust I received the following letter from the manager:.

tion to con
development is wo
Jessee place new tim
safety may be increased fo
of us with homes an
make a great hardship.

you will be able to devis
to continue a

Signed,

Jos. HOTTER, .
Joun WILLIAMS,
Joun COLLINS,
Jorn MURPHY,
RicHARD ROWE,

nding to connect wi
reek, work on which is being

We are also, in accordance

ions, re-timbering the present shaft.

Yours truly,

mine,
tions should cease, and my

have the same put in safe co
to the office the following petition:

State Inspector of Mines,
Denver, Colorado:

DEAR SIR .— Understanding
of the White Ash coal mine

therein, thankful for your vigilance for

~ fully petition that, if possible, you wou
tinue until the coal opened up by present

rked out, provided t
bers in certain parts o
¢ this additional time.

d families here,
And for the good of all, we hope

e some means which will allow us

t our present work.

RoBERT HOLDSWORTH,

ECTOR OF COAL MINES. 15

of Coal Mines,

Denver, Colorado:

to the White Ash operation, 1
th side of the mine has been en-
k is now confined to the north
ith our coal mining law, sec-

th a second opening

P. LANIUS, Manager.

_—

on learning that I had

ndition, forwarded

GoLpEN, COLORADO,
July 12, 1880.

]

that your recent inspections

has been unfavorable for its
e, the undersigned miners employed

our safety, respect-
1d allow the opera-

hat the owners and
f the shaft, so its
To those
a shut-down would

JosepH ALLEN,
HArrY ALLEN,
EvAN JONES,

P. MASTERSON,
JosepE CUFFNER,
GEORGE YORKE.

‘_’

ﬁ' — »~iA—~__
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While all this controversy and precautions were bej
considered for the safety of those men against imminen
danger which existed, and could be seen and wag beis
guarded against, there was death lurking astride the glogm '
of which no one ever dreamed about, and the fata] gpi‘;;: - 30.._]ohn Stuebell, at CannOnﬁm?e, C?nncé:u(;zaei
which had withstood the pressurc of the water for te, _Boulder county, killed by a fall o coaﬁ. S
years, gave way. i 2 at work in an entry where a sh.ot had been fire g

. < shift to the accident, which had only removed a
\v‘IOUS { the undermined coal, and had made a powder
. inches over on the solid which run parallel with
tzﬂ of the entry. Stuebel on undermining into the
xackaf-emoved all sustaining force from that portion of the
“ which suddenly fell on him.

omewhat broken by a shot that had been
On mining to the powder cracks the coal
i denly fell over, striking Calonne with great force.

dde

» that was S

ompany

-
The men who lost their lives had expressed themselyes

that their safety was assured since the re-timbering of the
shaft and other necessary work was being done,

The lower levels of the mine were flooded, and the shaft

filled up some thirty feet in a few minutes after the pi]la-’ :
RCEE une 8—John Smyth, at New Castle mine, Grand River

1 & Coke Company, Garfield county, killed by.falling
‘93 a “chute.” Upon an investigation of this accident it
::[;ound that Smyth had returned to the mine at 7:30
wclock p. m. for the purpose of firing two shoFs, which
required a little work. It appears that. he had climbed up
‘ e chute (the face of which was but thlrtfzen feet above the
; ain level), and had_in some way los? his balance and fell
Vo the bottom on his head, breaking his neck. ‘I am of the
‘o:pinion that the man was overcome by noxious gas gt
the face of the chute—probably free nitrogen—and had lost
;consciousness before falling: I have felt the eHechoof ’tl?e
above gas to a degree in this mine,.and h.ave noticed 1t. in
high places so strong as to extinguish a llgh't. The mine
at this time was poorly ventilated, and notice hz}d been
given the company to erect a ventilating fan, which was
soon afterwards put in operation.

LIST OF FATAL ACCIDENTS—18894.

January 2—Frank Forkas, at Rouse mine No. 1, Colo--
rado Fuel Company, Huerfano county, killed by a fall of
rock while engaged in undermining the coal. The rock
was of a bell shage, having a “slip” all around its edge, and
the coal on being mined from under it suddenly relieved
the rock, which probably fell without giving any warning.
Forkas, it is said, was an experienced miner.

January 11—C. D. Rice, at Cameron mine, Colorado
Coal and Iron Company, Huerfano county, killed by a fall
of rock. Mr. Rice was an experienced minet, and his b
working place was found well timbered. The rock which
fell was freed from sustaining force by a glassy “slip” which
run parallel with the face of the coal, and could not be
readily noticed; its weight caused it to break away from
the line of the nearest props and caught the man under it.

July ,— Dothnick Angelico, at Coal Creek mine No. 2,
" Colorado Coal and Iron Company, Frer‘nont cc'mnty,
seriously injured by a fall of coal, from which he died on
the 4th inst. On an investigation it was fc.>und that Angelfco
had been engaged undermining a portion of coal Vi{h.lch
" had been previously loosened by a shot, and on mlm‘ng
‘into the powder crack the coal suddenly fell over on him.

January 21—Alfred Calonne, at Marshall mine No. 3,
Marshall Consolidated Coal Company, Boulder county,
killed by a fall of coal while engaged undermining in a

3

e
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punty’ killed by a fall of rock. An investigation of this
accident showed that Endermail and Kail were engaged
geiher as partners in a room, and while one was engaged
loading a car and the other wedging down coal, that a
massive rock, measuring ten feet wide, thirteen feet long,
and five feet thick, fell, crushing the two men beneath its
weight almost beyond recognition. They were Germans
and perfect strangers, having only been at work there a

few days.

December 4—Mike Faltch, at Brookside mine No. 7,
Cafion City Coal Company, Fremont county, seriously
injured by being struck by a train of cars, and died twelve
" hours later. On investigating the cause of the accident, it
- appeared that Faltch (a runner of an air drill) had put his
drilling machine in an empty car of a train on its way down
the “slope,” in purpose to have it removed to another
district of the mine, some 300 feet further down the slope.
He pulled the signal wire, with the intention of signaling
" the cars to be lowered, but, through a mistake, gave the
signal to hoist. The engineer at once started the train up
the slope. The trip runner, seeing the mistake made, gave
the signal to stop, which the engineer did rather suddenly,
~ and the momentum or forward motion of the cars, caused
' the bridle chains to slack a little, and the clevis pin came
out, thus detaching the train of twelve cars from the cable,
they descended the slope with a terrific velocity and caught
Faltch, breaking both his legs and otherwise injuring him.

July 10—Gratano Molacarin, at Sopri :
B , Pris mine, D 4
Fuel Company, Las Animas county, killed by a fall Ofen
.It appears that at the time of the accident, Molacarinc
in the act of undermining, and on reaching a smooth o i

in the coal a portion of it broke off| falling on him slig

August 13—Joseph Halka, at Rouse mine Col ‘
Fue.l Company, Huerfano county, killzd by a fa'll of orad‘
An m‘vestfgation showed that Halka was engaged 10;:-Ck
a car in his working place, that a piece of rock wei ht d
2,0.00 pounds fell from the roof crushing him undg 3
weight. The place was not sufficiently timbered., ° g

{

Sept?mber 9—John Collins, William Collins, John M “‘
phy, Richard Rowe, Joseph Allen, David Lloyd, J l}l]l?
Morgat}, H. Huseman, William Bowden and Josebh Iilot(: 3
at White Ash mine, Golden Fuel Company Jefferserf
county, were drowned by an inundation of wate,r from t;)lu
old Loveland shaft, (see map and article). ]

November 23—G. H. Hornstien, at Anthracite mine
Co}orado Fuel Company, Gunnison county, killed b i
train of incline cars running into the "br’eaker % ')I,‘ha
breaker is situated at the bottom of the incline plar;e whi l:-
reaches the mine at a vertical height of 800 feet above t;:x
breaker; the incline distance is about 2000 feet I:
appears that the brakeman at the top of t’he inclin;e let:
the loaded train over the “knuckle” before the empty »
cars had been attached to the rope at the bottom Iz)til
ﬁnémg such to be the case, he at once stopped the l;)aded
train with the brake. The party at the bottom attached a
rope to the cable, and by power transmitted from the
breaker engine, undertook to pull the loaded train back
over the knuckle, when in some way the rope broke and
the loaded cars started down the incline with great acceler-

ating v'elocity, crushing through the breaker and striking
Hornstien on their way. 4

December 5—-N. J. Thomas, at Sunshine mine, Grand
River Coal and Coke Company, Garfield county, seriously
injured between a pit car and prop, causing his death on
the seventh inst. Mr. Thomas was engaged as a mule
driver, but was not on duty on the above date, and had but
causually entered inside the “ drift " mouth, about the same
time a loaded trajn of cars passed out from the drift, the
first of which caught Thomas between it and the first set
of timbers, injuring him internally, which caused his death

November 26—Rudolph Endermail and Paul Kail, at
on the date above stated.

\
\ / Rouse mine No. 2, Colorado .Fuel Company, Huerfano
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December g—John Massara, at Coal Creek mine No. 1,
Colorado Coal and Iron Company, Fremont county, killeq
by being caught between a loaded pit car and “ collar tim-
ber.” Massara, when the accident occurred, was engaged
taking a loaded car from his room face to the main entry,
a distance of 140 feet, on a gaade of four feet in one' by
dred feet. He was in front of the car, and on reaching the
entry it is thought that he raised his head, which was
caught behind the collar timber at the room entrance, and
that the motion of the car bent his back forward which |
fractured the spine. He lived'a few hours after the accident

in an unconscious state,

LIST OF NON-FATAL ACCIDENTS—1889.

January s—William Goldie, at Coal Creek mine No. 1,
Colorado Coal and Iron Company, Fremout county, leg

bruised by a fall of slate.

January g—Andra Martina, at Sopris mine, Denver Fuel

Company, Las Animas county, foot and arm bruised by a

fall of coal.

January 11—James Carnisini, at Como mine No. 1, Union
Coal Company, Park county, legs and hips bruised by a
fall of coal.

January 14—Morgan S. Morgan, at Coal Creek mine
No. 1, Colorado Coal & Iron Company, Fremont county,
leg burned by stepping intc the “sump” where a steam
pump exhausted. :

January 16—William Jones (mule driver), at Rockvale
mine No. 5, Cafion City Coal Co, Fremont county, side and
shoulder injured by being caught between pit car and
“rib side.”

January 17—John Gillespie, at Coal Creek mine No. I,
Colorado Coal & Iron Company, Fremont county, three
ribs broken by falling on a rail.
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i i i ine, G. R.
o—Daniel Trisscle, at Sunshine mine,
3 :gzué;};s Company, Garfield county, shoulder dislocated
oa

by a fall of coal. )

| i i ine, Grand River
rv 31—Fred Bowie, at Sunshine mine, .

éogla rslzuz(ljc);kz Company, Garfield county, foot bruised by a

it car.
i February 4— Nicklos Borillo, at Coal Creek mine Nol. 2,
" Colorado Coal & Iron Company, Fremont county, leg
" pruised by a fall of slate.
3 February 6—Adam Morris, at Valley mine., Raton Coai
Vand Coke Company, Las Animas county, bruised by a fal

of coal. .
February 18—Thomas Pernello, at Franceville mine,
Denver and Texas Fuel Company, El Paso county, hands
'~ and face burned and otherwise injured by a premature blast.

February 19—Thomas Beach, at Rockvale mine No. s,
Cafion City Coal Company, Fremont county, shoulder cut

and bruised by a fall of rock.

March 6—Hugh A. Young, at Coal Creek mine No, 1,
Colorado Coal and Iron Company, Frem‘ont county, leg
and back bruised by being caught with a pit car.

April 10—Owen Conway, at Sopris mine, Denver Fuel
Company, Las Animas county, back injured by a fgll of

i
|

rock.

April 15—Stimpson Rizen, at Coal Creek mine No. 1,
Colorado Coal and Iron Company, Frefnont county, foot
and leg injured by being caught with a pit car.

April 18—Thomas Lewis, “cager,” foot ‘bruised ~by
being caught under cage, at Rockvale mine No. 1. Cafion
City Coal Company, Fremont county.

April 26—Edward Howard, at Star mine, .Staf' .Coal
Company, Boulder county, leg broken and otherwise injured
by a fall of coal.
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April 27—Frank Ostter, at Sopris mine, Denver | p

of coal.

April 30——-Owen Conway, at Sopris mine, Denver Fu
€l

Company, Las Animas county, leg injured by a fall of coqj
0a

April 30—Thomas Gramaldy, at Coal Creek mine N, S
0.

2, Colorado Coal and Iron Com
i any, F
shoulder bruised by a fall of rock. pany, Fremont count

May 4—Batiste Orizio, at Sopri i
: h pris mine, Denver F el
Company, Las Animas county, leg broken by a fall of ‘;::]l

May 17—Antonio Gisdrosi i ‘
Irosich, at Sopris mine, D
Fuel Company, Las Animas county, seriously inju,redel:;e;

fall of coal.

% May 1 7—Anto.nio Gionist, at Sopris mine, Denver Fuef
ompany, Las Animas county, hip bone fractured by a fali‘

of coal.

May 23—Dominick Canostran
a, at Coal Creek mine
No. 2, Colorado Coal and Iron Company, leg bruised"lt)'; ‘

being caught between loaded pit cars.

" lMay 30—Adam Fevin, at Picton mine No. 1, Southern
olorado Coal Company, Huerfano county, back injured

by a fall of rock.

June 1—Charles Samuel, at C i
_ t oal Creek mine N {
Colorado Coal and Iron Company, Fremont county c;';):tr

bruised by a fall of coal.

2 June 2—Mathew Pagino, at Coal Creek ‘mine No, 2,
Colorado Coal and Iron Company, small bone of leg brokex; 5

by a fall of slate.

d]uée i—lzavid Brown, at Coal Creek mine No. 2, Colo-
rado Coal and Iron Company, Fremont i
R y nt county, arm broken

June 17—Ralph Gregor, at Coal Creek mine No. 2 A

Colorado Coal and Iron Com
- pany, Fremont
injured by a fall of slate. R ﬁnger's

Company, Las Animas county, seriously injured by ;
a fa]

, bein

, Colorado C

Y,

bt Cafion City
seriously

~ July 13—L. Briggs, at
pany, Las Amnimas county, hip bruised by a fall of coal.

Company, Las Animas county,

" Coal Company, Boulder county,
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Tune 22—John Bryce (a boy), at Rockvale mine No. 1,
City Coal Company, Fremont county, hand injured
g caught between pit cars.

e 26— Alexander Patterson, at Coal Creck mine No.
oal and Iron Company, Fremont county, ribs
herwise injured, by being struck with crank

fion

Jun

ised and ot

Landle at coal chutes.

 June 26—joseph Rees, at Coal Creek mine No. 2, Colo-

~do Coal and Iron Company, Fremont county, injured by

~fall of coal.

July 11—]John Murphy, at El Moro mine, Colorado

Coal and Iron Company, Las Animas county, leg broken

by a fall of coal.

W. Nash (a boy), at Rockvale mine No.
Coal Company, Fremont county, back

hurt by a fall of rock.
Sopris mine, Denver Fuel Com-

July 11—John

July 13—S. Thrower, at Sopris mine, Denver Fuel
arm injured by a fall of coal.

at Cleveland mine, Cleveland

July 24—DMiller Harris,
foot bruised by a pit car.

Sopris mine, Denver Fuel

July 29—Juan Martini, at
leg bruised by a fall of coal.

Company, Las Animas county,
August 10—Pascue Dejacimo, at Coal Creek mine No.
1, Colorado Coal and Iron Company, finger injured by a fall
of rock. .
August 14—Joseph Clark, at Coal Creek mine No. 1,
Colorado Coal and Iron Company, finger injured by a fall
of rock. o
August 20—Frank Giozanni, at Starkville mine No. 1,
Trinidad Coal and Coke Company, Las Animas county, leg

' broken by being struck with coal from a premature blast.
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2—Elijah Trevethan, at Sopris mine, Denver

September 1
Las Animas county, received bodily injuries

ruel Companys
;a fall of coal.
14—D. Llewellyn, at Coal Creek mine No. I,
1 and Iron Company, Fremont county, leg

August 21—Lewellyn Hu .
¢ ' ghes, at Rockvale mi E:
Cafion City Coal Company, fingers injured by a fallnngr(.)"'

< ock,

August 21—Mike Gavin, at Sopris mine, Denver F b

Company, Las Animas county, thumb injured b

from a sledge hammer. Y S ' C
Colorado (02

ruised by 2 fall of coal.

' Geptember 14—Thomas McLuckey, at Coal Creek mine

No. 2, Colorado Coal and Iron Company, Fremont county,
ack injured by 2 fall of rock. 2
mber 14—John Coakerck, at Marshall mine No. 5,

Consolidated Coal Company, collar bone and two
isiocated by a fall of coal while

August 24—Peter Falan i .

, at Elmoro mine, Col ,
Coal and I.ron Company, Las Animas county, leg ];;:-)r]zid9
and otherwise injured by a fall of rock. ’ o

August 26—Moses Davis, at Coal Creek mine No. 1
.C(.)lorado Coal and Iron Company, Fremont count b. g
injured by a fall of rock. "5

Septe

August 27—Alexander McKillop, at Sopris mine, Dep-
\l;:;' Fuel Co:lp;ny, Las Animas county, fingers injur’ed bS: ‘
ng caught bet i i '
A g ween large pieces of coal while loading

f ndermining.

tember 14— Vencencis Tassatorio, at El Moro mine,
Colorado Coal and Iron Company, Las Animas county,
back seriously injured by a fall of rock.

New Castle mine, Grand
injured

CA:A;ugust 28—Dominick Capena, at Coal Creek mine No |
1, Colorado Coal and Iron Company, leg broken by-a'fali

of coal. . September 1 7—7John Davis, at
-

River Coal and Coke Company, Garfield county,

A = ey
ugust 31—Owen Conway, at Sopris mine, Denver Fuel by a premature blast.

Company, Las Animas county, hi 2
Ao ate. y, hips and wrist injured by a

orge Davis, at New Castle mine,

September 17—Ge
d Coke Company, Garfield county,

‘Grand River Coal an
seriously injured by a premature blast.

September 18—John Rutherford, at Coal Creek mine
No. 2, Colorado Coal and Iron Company, Fremont county,
back injured by a fall of rock.
- September 1g—]John Murray, at Mars
M. C. C. Co., Boulder county, head seriou
fall of coal.
: September 20—]John Dohn, at
" Fuel Company, Huerfano county,
slate.
September 23—George Pallino, at Coal Creek mine No
1, Colorado Coal and Iron Company, Fremont county
' fingers injured by a fall of slate.

4

ConAlugustél—Ehrist Frey, at Rouse mine, Colorado Fuel
pany, Huerfano county, leg brok i
s y, leg broken and back bruised

5 Septen‘]ber 3—George W. Wills, at New Castle mine
l'ramd River Coal and Coke Company, Garfield county,
slightly burned and otherwise injured by an explosion of’
carbureted hydrogen gas.

.September 10—William R, Ricila;ds, at Coal Creek
‘r:)llr:styNg.r r;, iSolorado C(?.al and Iron Company, Fremont
o Siée." jured .by being t:aught between a pit car and
Coiiggimgzraln:t—‘—::}r:)ouel Abernethy, at Coal Creek No. 2,
e e rOCkr.l Company, Fremont county, foot

hall mine No. 5,
sly injured by a

Rouse mine, Colorado
leg broken by a fall of
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September 24—Paul Shirly, at Rouse mine, Coloradg
Fuel Company, Huerfano county, leg bruised betweep rail.
road cars at *‘ chutes.” :

A 29—Joe Buzzdli, at New Castle mi'ne, Grand
'Ct((;)bzlr and Coke Company, leg broken by being caught
)

etober 31—Robert D. Wiggans, at Coal Creck mine

OCt%olorado Coal and Iron Company, Fremont county, .

0. 2. ;

P sprained by a pit car.

| November 2—R. Y. Lawther, at Pictou mine, Southern
ov

1orado Coal Company, Huerfano county, foct seriously
‘ orz by a fall of rock; toes were afterwards amputated.
re

September 26—Charles A. Davis, at Rockvale mine Ng
1, Cafion City Coal Company, Fremont county, foot and
leg injured by a fall of rock. ;

September 28—Thomas Croslan, at Coal Creek Mine
No. 2, Colorado Coal and Iron Company, Fremont county,
foot bruised by a fall of coal. ; . ;
" November g—]J. Knowles, at Coal Creek mine, Col;t:al <i
Coal and Iron Company, Fremont county, shoulder dislo
Lated by falling while pushing a car.

L November g—Joe Deminty, at Coal Creek mine No. 2;_
Colorado Coal and Iron. Comp.any, Fremlont county, ey
hjured by being struck with a piece of coal. |

r November 11—George Roocroft, at Coal Creek mine
No. 2, Colorado Coal and-Iron Comp_amy, Fremont county,
hand cut by a fall of rock. . .

: November 11—Thomas Titzers, at Simpson mine, Slrlr:p-
san & Spencer Coal Company, Boulder county, leg broken
‘by a fall of rock. |

November 12—David John, at R9ckvale mine _No. I,
' Cafion City Coal Company, badly bruised between th cars.
: November 13—Sebastian Rapp, at Rockvale mine Noc.l
1, Cafion City Coal Company, Fremont.county, legs an
sl,loulders seriously bruised between passing cars.
November 1g—John Richardson, at Rockvale mine I;I{;)
1, Cafion City Coal Company, Fremont county, ankie
sprained by a fall of rogk. :
November 21—John Williams, at Coal Creek mine Nc;
1, Colorado Coal and Iron Company, Fren‘mnt county, bac
~ and legs injured by being caught with a pit car. .
November 24—Elmer Edward, at Coal Creek mine l\lo.
2, Colorado Coal and Iron Company, Fre.mont county,

September 29—John Llewellyn, at Coal Creek mine No,;
2, Colorado Coalrand Iron Company, Fremont county, back
bruised by a fall of rock. . .

October 5—John Addell, at Coal Creek mine No. 2;
Colorado Coal and Iron Company, Fremont county, back
and leg injured by a fall of rock. 1

October 7—]John Hicks, at Coal Creek mine No. 2, Col98
orado Coal and Iron Company, foot bruised by a fall of
rock.

October 10—Richard Jones, at Coal Creek mine No, 2,
Colorado Coal and Iron Company, Fremont county, foot
sprained by a pit car.

October 16—Joseph Clark, at Coal Creek mine No. 2,
Colorado Coal and Iron Company, Fremont county, arm
injured by fall of coal.

October 18—Henry Gregor, at Coal Creek mine No, 1,
Colorado Coal and Iron Company, Fremont county, foot
bruised by a fall of coal.

October 18—Neles Mangus, at Simpson mine, Simpson
& Spencer Coal Company, Boulder county, leg broken
(afterwards amputated) by a fall of slate.

October 26—ILenord Koenig, at Crested Butte mine,
Colorado Coal and Iron Company, Gunnison county, leg
broken,
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finger injured by being caught between a “‘spragg” a’nd 3 mber 20—]. B. Daniels, at Crested Butte mine,
wheel of a pit car, Jece

m —L .do Coal and Iron Company, Gunnison county, leg
R ora

November 25—Louis Raucheles, at Pictoy m ‘( a by a fall of slate.

rado Southern Coal Company, Huerfano county,

by a fall of rock. -

ine, Col
]Cg bro

November 28—Joseph Naukwell, at Coal Creek m:
No. 2, Colorado Coal and Iron Company, Fremont co'u,,f

LIST OF FATAL ACCIDENTS—1890.
back and foot bruised by a fall of rock. T DA

;uary 18—Mike Starr, at SoPris mine, Denver Fuel
ﬁpanY! Las Animas county, killed by a‘fall of coal.
om an examination of the scene of the accident, it was
'l‘ped that Starr had fired a shot in the coal on the day
svious, but that the same had failed to Pro.perly blast
~wn the coal, and that he undertook to th it (.)uj: when
‘coal fell in a large body on him. He lived six hours

er the accident.
fjanuary 20—]John Sworn, at Crested Butte min}a, Colo-
lbo Coal and Iron Company, Gunnison cotmty, killed by
ill of rock. Sworn, at the time the ac<':1dent occurred,;
engaged building a stone “ stopping in a cross-cu't,
‘en a rock weighing 250 pounds fell from the roof, Stl:lk-
2o him on the right thigh, breaking the bone and cutting
the flesh so badly that he died [rom loss of blood shortly
f er the accident.

January 28—John Caratto, at Como mi.ne No. 3, Union
Coal Company, Park county, seriously injured by falling
between moving cars, from which injuries he died on thf:
sth of February. Caratto was an aged man, and acci-
dentally fell between two pit cars, breaking some of his
ribs and receiving internal injuries.

] January 2g—John Bourger, at Como mine No. 5, Union
oal Company, Park county, seriously burned and other-
wise injured by an explosion of carbureted hydrogen gas,
from which injuries he died on February 6. From an
examination of the scene of this accident it was learned
that Bourger had been notified by the fire boss that there

was a quantity of explosive gas in his place, and that he

November 28—William Webb, at Rouse mine, Color;
Fuel Company, Huerfano county, collar-bone broken Wh
“spragging” a car. '

December 4—]John Murphy, at Anthracite mine No. 1

Colorado Fuel Company, Gunnison county, shin-bopg
broken. ‘

December s—Frank Norr, at Coal Creek mine No 3,
Colorado Coal and Iron Company, Fremont county,

burnéﬁ
and otherwise injured by a premature blast, 1

December 5—-Niclholas Osti, at El Moro mine, Colorado
Coal and Iron Company, Las Animas county, back bruised.

December 11—John Milliken, at Coal Creek mine No, I,
Colorado Coal and Iron Company, Fremont county, arm
broken.

December 12—John Lynn, at Rockvale mine No, I,‘
Cafion City Coal Company, Fremont county, leg broken by
a fall of coal. ]

December 14—Thomas Kilcoyme, at Coal Creek mine
No. 1, Colorado Coal and Iron Company, Fremont county,
back injured by a fall of rock.

December 16—P. D. Wright, at Sopris mine, Denver.
Fuel Company, Las Animas county, finger crushed while
‘“ spragging ” a car. ¢

December 17—Daniel Evans, at Coal Creek mine No.2,

Colorado Coal and Iron Company, Fremont county, toe
cut off by being run over with a pit car.
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) i tion
se rock on his road-way, when a por
king down loo )

should be careful in “brushing” it out. He we
nt up j ‘e roof fell, striking him on the breast.

his place, took off his shirt, and with it commenced bi-,
ing out the gas. As suggested by the fire boss he
guished his lamp as a precaution against igniting the gn
but in brushing it out on the main level where other m
were at work it ignited from their lamps, and Bourger |
the time of the explosion having his body naked he y
much more seriously burned than the others, In
opinion ¢ is a mistake where a fire boss ever gives an -
to brush out gas. It should be removed by brattice en
ducting the air to where the gas has accumulated, and
the same is being removed there should not be any
lights allowed in that particular district of the mine, an
such work should only be done under the personal
vision of the fire boss or other competent person, '

‘April 12—Thomas Irwin, at Simpson mine No, 2, Simp-
o & Spencer Coal Company, Boulder f:our.lty, killed by
oo down the shaft. Froman investigation-it was learned
',‘ 'tnfrwin was engaged in weighing and dumping coal. It
éafS that he had pulled a loaded car off tl}e soutl.l cage,
~ which men were afterwards lowered, Irwm' pulling the
s for the men to descend. After dumping the coal,
pushed the empty car into the south compartment of
shaft, which fell to the bottom (a distance of 240 feet),
ging Irwin with it. On being found at t}'le bottom
cdiately after falling, he was dead. There were ‘no
y gates on top. It was a new mine, the first coal being
.ken from it on the first of said month, and the. general
uipments were in course of construction, which may
li:ount for the want of the gates.

hi]

January 31—]Justina DeCamp, at Ajax mine, Ajax Cos
Company, Boulder county, killed by a fall of slate. DeCa
had fired a shot in the coal, and returned before the smoke
had sufficiently cleared away; the blast had blown o
some props that had been set under bad roof; it is thought
that DeCamp, after examining the result of the shot, wa;
preparing to re-set the props, when a portion of the roof
that had been freed from the face of the coal by a ¢ slip,”
fell, catching him under its weight. 3

April 26—Tomaso Martini, at Sopris min.e, Denver Fuel
Company, Las Animas county, seriously injured by a fall
. coal. Martini was engaged undermining, when a por-
tion of loose coal from the face fell on him, causing injuries
from which he died on the seventh day of May.

June 6—John Kitell, at Coal Ridge mine, Colorado Fuel
‘Company, Garfield county, fatally injured by bring struc.k
with fragments from a blown out shot, dying from his
injuries on June 7.

~ September 6—Velentine Paganini, at Sopris mine, Den-
ver Fuel Company, Las Animas county, fatally injured by
" afall of coal and died on the 1oth inst. Paganini, when
the accident occurred, was engaged undermining a portion
of coal that had been previously loosened by a shot. On
. mining into the powder crack, the coal was freed from i‘ts
| sustaining force and fell suddenly, catching him mder its

weight.

September 23—Pedro Abezta, at the Sopris mine, Den-
ver Fuel Company, Las Animas county, killed by a fall of

March 14—Andrea Trosserillo, at Starkville mine No.
2, Trinidad Coal and Coke Company, killed by a fall of
slate. Trosserillo, at the time the accident occurred, was
engaged loading a car under roof, which he knew was dan-
gerous, and had been warned by the foreman.to place props
under it, but he failed to do so, and the rock fell on him.
The accident was doubtless due to carelessness in not
setting the props as ordered. |

March 24—John McDermot, at Chicosa mine No. I
Trinidad Fuel Company, Las'Animas county, fatally injured
by a full of rock, and died on the 27th inst, At the time
of the accident, it appears that McDermot was engaged
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n to see if the water was pumped from
his custom to do, when it is thought he
The shaft is 100 feet deep.

,’h to IOOk dow

b-ottom’ as was .
¢t his balance and fell in.

rock. Abezta at the time the accident 6ccurred was e
gaged mining through a pillar, and had struck a “sliﬁm
the coal which run into the roof, relieving the l‘ock~'ﬁ
weight of which broke itself from the props behind, an(;
on him. -

i M (

October 14—Peter Sualdie, at Spring Gulch mine, Gran
River Coal and Coke Company, Pitkin county, fagal
injured by a fall of rock, and died six hours after the ace
dent. From an examination of the scene of this accident
it was learned that Sualdie was engaged undermining coal
that had been partly broken by a shot which had been fired
on the 13th, and on mining into the “powder crack” the
sustaining force which supported a large rock, being free)
suddenly fell on him, It was evident that the place had
been poorly timbered. !

LIST OF NOI;I-FATAL ACCIDENTS—1890.

-January 3—James Longouske, at Sopris mine, Denyer
cyel Company, Tas Animas county, injured by being
'ushcd between a mule and pit car.

' January 9—A. Guani, at Sopris mine, Denver Fuel

Company, Las Animas county, bruised by a fall of slate.

January 13—F. Gonzales, at
ffompany, Las Animas county,

Sopris mine, Denver Fuel
thumb crushed by a fall of

October 25—Carmine Carluci, 'at Marshall mine No.‘ 28
Marshall Consolidated Coal Company, Boulder county,
killed by a fall of coal. On examining the scene of the
accident, it was found that Carluci had fired a blast in the
bottom coal, and on resuming work, he, it is thought, failed
to notice that the shot had made a crack through the top
coal, and commenced to undermine below it, when six tons
of the top bench of coal fell on him.

am, at Coal Creek mine No. 1,

20—]ohn Grah
January ] S

Colorado Coal and Iron Company, Fremont county,
bruised by 2 fall of coal.

1—Thomas Edwards, at Sopris mine, Denver

ary 2 :
| actured by a pit

Fuel Company, Las Animas county, ribs fr
‘car. ;
January 22—P. Moya, at Sopris mine, Denver Fuel

December g—William Golightly, at Pictou mine, Colo- 4 .
Company, Las Animas ‘county, back bruised by a fall of

rado Fuel Cowpany, Huerfano county, fatally injured by
an explosion of powder, and died on the 14th instant. It
appears that Golightly attempted to open a keg of powder
with a pick. This mode of opening powder kegs is prac-
ticed by many miners, buf it is a very dangerous one, for
if the iron keg is struck by a steel pick, even with a light
force, a spark of fire may occur.

coal.

January 22—Thomas F. Carroll, at Rouse mine, Colo-
rado Fuel Company, Huerfano county, back and s.houlder
bruised by =z fall of slate.

[ January 25—P. J. Breen, at Anthracite mine, Colorado
Fuel Company, Gunnison county, compound fracture of
leg by a fall of slate. ,
January 27—L C. Widdisworth, at McFerran mine, El
Paso county, leg broken.

December 19—William Clark, at the Standard mine,
Standard Coal Company, Boulder county, killed by falling
down the shaft. From an investigation of this accident
it appears that Clark was engaged as night engineer, and it

is supposed that he went to the mouth of the shaft with a 5
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January 209—Parcel James, Thomas Sarclete and
Weightman, at Como mine No. 5, Union Coal Com
Park county, were burned and otherwise injured by apa g
plosion of carbureted hydrogen gas (@ H.4), "

" February 27— William Arthur, at Rockvale mine No. 1,
canon City Coal Company, Fremont county, injured by
kick from 2 mule.

March 1—William Wilson, at Chicosa mine, No. 2,
rinidad Fuel Company, Las Animas county, foot bruised

by a fall of rock.

March 3—John Lindner, at Chicosa mine No. 2, Trinidad
‘Fuel Company, I.as Animas county, foot bruised by a fall

“]anuar‘y 30—Peter Maddio, at Rockvale mine Ng,
Cafion City Coal Company, Fremont county, toe br kl
by a fall of rock. ' >

January 31—Thomas Trujillo, at El Moro mine C(:l‘ y
rado Coal and Iron Company, Las Animas county hah

bruised by a fall of coal. of rock.

" March 5—Joseph Casteel, at Coal Creek mine No. 2,
" Colorado Coal and Iron Company, Fremont county, knee-
cap injured by a pit car.

March 6—John Angter, at El Moro mine, Colorado
' Coal and Iron Company, Las Animas county, ankle
sprained by being caught under a pit car, .

February 1—Antonio Mino, at Coal Creek mine No. 1.
Colorado Coal and Iron Company, Fremont county héa’
cut by a fall of coal. o

February 6-~James James, at Chicosa mine, Trinida:i
Fuel Company, Las Animas county, hand cut by a fall of
slate.
- March 10—-James Calderhead, at Chicosa mine No. 2,
" Trinidad Fuel Company, Las Animas county, foot injured
with being run over by a pit car.

February 8—Thomas Bester, at Coal Creek mine No. z;
Colorado Coal and Iron Company, Fremont county ﬁnge.-;"
bruised by a fall of slate. : , .
March 10— John Loftus, at Rouse mine, Colorado Fuel

February 12—Alexander Graham, at Coal Creek mine
' Company, Huerfano county, leg bruised by a pit car.

No. 2, Colorado Coal and iron Company, Fremont county
leg bruised i : :

g bruised by being caught by a pit car. March 13—Frank Crow, at Coal Creek mine No. 2,
Colorado Coal and Iron Company, Fremont county, back

February 13—D. Llewellyn, at Coal Creek mine No. 1,
injured by a fall of rock.

Colorado Coal and Iron Company, Fremont county, leg

bruised by a fall of 1.
y coa March 15—John Howell, at Coal Creek No. 2, Colorado

February 17—Hugh Harrison, at Mitchell mine, Colo: Coal and Iron Company, Fremont county, leg broken by a
fall of rock.

Marck 15—Charles Arbuckel, at Cameron mine, Colo-
rado Coal and Iron Company, Huerfano county, back
bruised and spine injured by a fall of rock.

February 22—Ramon Ortz, at Sopris mine, Denver Fuel
Company, Las Animas county, scalp wound by a fall of
rock. 4

February 26‘—Pab1e. Lucero, at Sopris mine, Denver ‘ March 22—]James James, at Chicosa mine No. 1, Trini-
Fuel Company, Las Animas county, head bruised by a fall dad Fuel Company, Las Animas connty,’leg bruised by a
of coal. ’ fall of rock.
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| 1une 4—George Freil, at Coal Creek mine No. 2, Col-
lJ;: Coal and Iron Company, Fremont county, foot
.

cuised by a fall of coal.

7—David Delowry, at Como mine No. 5, Union
Park county, hip bruised by a fall of rock,,

March 24—Enoch Vaughan, at Como mine No .
Union Coal Company, Park county, ribs broken by falling
down ladder-way in air shaft. <

March 2g—Richard Delowry and William Barron, a¢
Como mine No. 5, Union Coal Company, Park county,
slightly burned and otherwise injured by an explosion of
carbureted hydrogen gas (C. H. 4),

une 11—Antonio James, at Coal Creek mine No. 2
‘Colorado Coal and Iron Company, Fremont county, back

b inj fall of rock.
April 19—James Lorelt, at Chicosa mine, Trinidad Fuel seriously injured by a 0

Company, Las Animas county, foot bruised by a faj] on

June 20—Antonio Fobikoski, at Victor mine No. 1,
rock.

ictor Coal Company, Las Animas county, injured by a
fll of coal. S

June 23—James Redmond, at El Moro mine, Cch(?rado
Coal and Iron Company, Las Animas county, back injured
by a fall of slate.

July 8—Angle James, at Coal Creek mine No. 2, Col-
orado Coal and Iron Company, Fremont county, leg broken
by a fall of rock. ;

July 16—Henry Steaub, .at Coal Creek mine No. 2,
Colorado Coal and Iron Company, Fremont county, leg
broken by a fall of rock.

April 26—William Humphrey, at Coal Creek mine No.
2, Colorado Coal and Iron Company, Fremont county,
head and arm injured by a fall of rock.

April 27—Pitrick Russell, at Como mine No. g, Union
Loal Company, Park county, hip bruised by being caught
with a pit car.

May - 15—James O’Rourke, at Sopris mine, Denver
Fuel Company, Las Animas county, leg broken by a fall
of coal. .

May 21—Thomas Banks, at Starkville mine No. 1, Trini- !
dad Coal and Coke Company, Las Animas county, back il
and legs injured by a fall of coal. July 24—R. H. Richards, at Coal Creek mine No. 2,
Colorado Coal and Iron Company, Fremont county, knee

May 21—Antona Versalena, at Victor mine No, I, AT

Victor Coal Company, Las Animas county, hand bruised .
il of coal 1 July 28—Alexander Maxwell, at Crested B.utte mine,
Colorado Coal and Iron Company, received serious bodily

May 22—Edward Morgan, at El Moro mine, Colorado B vics oy 4 fal of rock

Coal and Iron Company, Las Animas county, skull frac- , : %
B clomiaiole August 25—August Able, at Chicosa mine, Trinidad
Fuel Company, Las Animas county, leg broken by a fall

of rock.

May 27— Bertie Harbin, at New Castle mine, Grand
River Coal and Coke Company, Garfield county, back
injured by a pit car. . August 30—John Tait, at Coal Creek mine No. 2, Colo-
rado Coal and Iron Company, Fremont county, foot

June 5—W. H. Parsons, at Victor mine No. 1, Victor .
bruised by being caught by a pit car.

Coal Company, Las Animas county, hand injured by a fall
of coal, ]
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September 4—Raphel Matinez, at Victor mine No, L
Victor Coal Company, Las Animas county, finger cut off
by car chains,

Octobel‘ 30——Nash Bryant, at Rouse mine, Colorado
lel Company, Huerfano county, internal injuries.

: ::Octobel‘ 31—William Howells, at Coal Creek mine No.
" Colorado Coal and Iron Company, Fremont county, foot

sed by a fall of rock.

September 13—Robert Milliken, Jr., at Coal Creek mijpe
No. 2, Colorado Coal and Iron Company, Fremont county j

hand and fi bruised while changi 1 y
and and fingers bruised while changing car latches, November s—Edward Llewelyn, Thomas M. Davis and

Thomas Morris, at New Castle mine, Grand River Coal and
oke Company, Garfield county, all slightly burned by gas.

September 13—Henry Gregor, at Coal Creek mine N‘o. .
2, Colorado Coal and Iron Company, Fremont county, arm

and leg bruised by a fall of coal. 4
. November 7—John S. Snider, at Cannon mine, Cannon

September 15—Nickol Batista, at Coal Creek mine No, Coal Company, Boulder county, two ribs broken by a fall

2, Colorado Coal and Iron Company, Fremont county,
hand bruised by being caught between a piece of coal and
pit car, while loading. :

of coal. J
November 8—Daniel McNeil, at Cannon mine, Cannon
oal Company, Boulder county, ankle sprained by being

September 16—Heron, at El Moro mine, Colorado Coa] - ;
aught by pit car.

and Iron Company, Las Animas county, small bone of foot

broken by being caught between empty pit cars. November 13—Thomas Lallio, at Coal Creek mine No.

1, Colorado Coal and Iron Company, Fremont county, leg

September 19—Morgan Richards, at Rockvale mine
bruised by a fall of coal.

No. 1, Cafion City Coal Company, Fremont county, ankle

bruised by a fall of rock. s l] SV clensioy atiCameron mine,. hits

rado Coal and Iron Company, Huerfano county, internally
‘injured by a fall of slate.

September 20--Thomas Cundy, at El Moro mine, Colo-
rado Coal and Iron Company, Las Animas county, fingers

R s Syibeneicanzbyalpiticar; November 14—Sam Johnson, at Rouse mine, Colorado

" Fuel Company, Huerfano county, leg broken by fall of
-~ rock.

November 15— John McGonigal, at Starkville mine No.
2, Trinidad Coal and Coke Company, Las Aniimas county,
~ thigh broken by being run over by pit cars,

September 24—Cero Farreno, at Victor mine No. 1,
Victor Coal Company, Las Animas county, leg bruised by
a fall of coal.

October 6—Thomas Samuels, at Coal Creek mine No.
2, Colorado Coal and Iron Company, Fremont county, foot

bruised by being caught by a pit car. e beT Ig—William Humphrey, at Coal Creek mine

No. 2, Colorado Coal and Iron Company, Fremont county,
thigh bone broken by a fall of slate while engaged under-
mining coal.

November 19—Richard Bickerton, at Chicosa mine No.
2, Trinidad Fuel Company, Las Animas county, ankle
. sprained by pit car. '

October 21—John Livingstone, at Chicosa mine No. I,
Trinidad Fuel Company, Las Animas county, foot bruised
by being run over by pit car,

October 23—Andrew Picinich, at Chicosa mine No. 2,
Trinidad Fuel Company, L.as Animas county, arm bruised
by a fall of rock. . 0y
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November 21—Alex’r Pollock (mine superintendent) ‘
El Moro mine, Colorado Coal and Iron Company, inju;-
internally by being caught between “rib side” and mj 1
locomotive, s

LAS ANIMAS COUNTY.

; I
November 25—B. M. Chamberlain, at New Castle mipe
Grand River Coal and Coke Company, Garfield coun g
foot bruised by pit car running over it, on top of slope:
foot had to be amputated. 'P

SOPRIS MINE.

Located five miles in a southerly direction from Trin-
4ad. Is owned and operated by the Denver Fuel Com-
ny- The mine is worked in three separate divisions,
ych having two parallel entries, which are opened from the
f op of the coal by “drifts,” one leading south, one east,
ind one west, respectively. Ventilation is produced by a
fan twenty feet in diameter. The mine is well ventilated,
no expense being spared to properly conduct the air cur-
rents in and around the workings in a scientific manner.
The stoppings used between the parallel air courses consist
chiefly of stone; are massive and well built. Such a system,
hough expensive at the time, is the most economical in the
end. This mine is the largest producer in the State, 2,000
tons having passed over its single tipple in less than ten
hours. It is safe to put the daily capacity at 1,750 tons per
Ziay. The plant in all its details is modern, a “Ramsay”
‘car-loader being used to load the coal into railroad box
cars. The pit cars are run from the drifts to the railroad,
a distance of 1,800 feet, by an improved system of tail-rope
haulage. The management is in the hands of J. A. Kebler,
"manager, and Wm. J. Murray, superintendent, A portion
of the production is made into coke at the company'’s ovens,
in proximity to the mines. The coal vein is from five to
six feet in thickness, and dips to the south at an angle of
. three to five degrees.

November 2g—Lucas Garcia, at Sopris mine, Colorad
Fuel Company, Las Animas county, seriously injured by
fall of slate. }:

December 6—Charles Hunter, at Cannon mine, Cammn
Coal Company, Boulder county, leg broken by bein§
caught between a pit car and “rib side.” .

December g—Nic. Ganter, at Cannon mine, Cannon
Coal Company, Boulder county, thigh bone broken by a
fall of slate and fire clay. '

December 15—H. S. Kenyon, at Rockvale mine No. 1;7
Cafion City Coal Company, Fremont county, arm broken,
shoulder dislocated, leg broken in two places and foot
bruised by being run over by water car.

December 15—Mick Frabrize, at Coal Creek mine No.'
1, Colorado Coal and Iron Company, Fremont county,
finger bruised by fall of slate.

December 17—S. W. Reynolds, at Coal Creek mine
No. 2, Colorado Coal and Iron Company, Fremont county,
ribs bruised and face cut by premature blast. '

VALLEY MINE.

This mine was abandoned during 18go. It was opened
“in 1888 by the Raton Coal and Coke Company in the
interest of the Denver, Texas and Fort Worth Railroad
' Company. The mine was extensively worked, reaching a

. capacity of over 500 tons per day; the vein is four feet
6
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five inches in thickness, and is inter-stratified with four tq
eight inches of slate near the center, beside other impuritjes.
Numerous “faults” run through the Property; thus it
prospects as a profitable producer seemed doubtful, and ae
better fields were to be had, the company ceased Opera;tio[,s'

THE VICTOR MINE.

This is 2 new mine, located about sixteen miles north of
idad, and is reached by a branch of the Dem{er, Texas
3 lFort, Worth Railroad, connecting with the Rio Grande
': oad at Chicosa station. It consists of three separatel
rmgs. capacity about 1,000 tons per day ; t}‘xickness of
F‘» sevén feet, dipping about four degrees in a smfth-
t,erly direction ; ventilated by a furnace. Tl'lere are Smf'
d near the mine 100 coke ovens. Tl?e main opening is
‘on the side of the gulch; the coalis run d‘own t.o the
lroad cars over a tramway. There is a neat little village
'vilt for the workmen, and all other improvements are

EL MORO MINE.

i

This mine®up to the present year was the largest pro.
ducer in the State, but is now surpassed in output by the
Sopris mine. It is a drift opening; thickness of coal g
from six to eight feet; the haulage is on the main drift, is
done by a mine locomotive, which works successfully ; vep-
tilation is produced by a fan ; capacity 1,200 tons per day,
It is owned by the Colorado Coal and Iron Company.

ubstantial. :
' STARKVILLE MINE NO. I.

ol " It is situated at Starkville station, on the Atchison,

lbpeka and Santa Fé Railroad. It cc.msist of parallel d.rift
openings ; the coal seam is six feet in tl}xcknFss:‘ Du.rm;g’
past year, the work done has been chiefly in d1:aw1ng

oillars; the mine will soon beabandoned; capacity, 100

tons per day.

Is owned and operated by the Trinidad Fuel Company ;
consists of two separate drift openings having paralle]
entries from the crop of the coal, The vein is seven feet
in thickness. The ventilation on late inspection was found
to be rather poor; the company was notified of the fact
and requested to put in a ventilating fan, which is now
now being erected. The capacity of the mine is about 750
tons per day,

STARKVILLE MINE NO. 2

Is an extensive mine; its capacity is about 600 tons per
day; thickness of vein, about six feet; lies .at a gentle dip
of from two to three degrees. The coal is hauled by a
small locomotive from the mine entrance to the com.pany’s
tipple and ovens, eighty-six in number, which are situated
near No. 1 mine.

GREY CREEK MINE,

This mine is located six miles east of Trinidad; is
opened by drifts. The coal seam is about seven feet in
thickness, but is inter-stratified with a seam of shale from
ten inches to two feet in thickness. ¢" e dip of the coal is
about six degrees in a northerlv .irection. The mine is
owned by the Grey Creek Coal Company, of which Mr, : : :
- Delos Chappel was manager. It was leased by the Colo- ‘the Victor mine. The vein is six feet in thlcknfess, and is
rado Coal and Iron Company, but for some reason the opened by three separate drifts, with paralle'l air-courses,
operations have not been followed during 18go. 3 They have just commenced to ship coal, but will soon reach

a capacity of 1,000 tons per day.

ROAD CANON MINE

Is a new opening, and is located three miles south of

\



Trinidad; consists of a drift opening ; thickness o
seam, six feet; capacity, thirty tons per day;
lation ; output sold to local trade,
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BLOOM MINE,

Located two miles south of Trinidad, Is opened b
drift; thickness of coal, six feet; capacity,
per day;

BUTLER AND SPENCER MINE.

It is situated about two and one-half miles

ANALYSIS OF COAL.

SOPRIS MINE, LAS ANIMAS COUNTY.

BY PROF. G. C. TILDEN.
Water . . ., .

10 oD O dp B oo Do b aa b oge o 0.61
Wolatilelmatter i e e o e 33.18
Eixed!carbon N e 57.56
Ash (brownishgray) . . .. .. .. . . . . .. 8.65

Total 9 {Hr SEia =i el SEaa 100.00
Sulphur d 8 s S Sui L e 0.75

VICTOR MINE,
BY PROF. R. CHAUVENET.

WS 50 0 6 000 08 6w CHo g SB126
B olati e m e R IS 36.40
Fixed Carbon S e A R R Tk o M e & 53.10
L B o D o T b S ks e e o 9.24

AL B e o 50 B B 100.00
Sulphur s shtoey e I.II

twenty-five ¢,
output sold to local trade; natural ventilation

south of
f coal
natural vengj.
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HUERFANO COUNTY.
: ROUSE MINES.

" Consist of three drift openings. They were put in oper-
tion about two and a half years ago, and now have a
jpacity of over 2,000 tons per day. All improvements in
\nd around the mines are modern. The ventilation is pro-
ced by two fans, which propel a combined volume of
~0.000 cubic feet of air per minute; the underground haul-
7; is done by two tail-rope plants; two Ramsay box car
loaders are used for loading the coal. The vein is about
feet in thickness; which is of good quality for domestic
This property is owned by the Colorado Fuel

mpany.
PICTOU MINE,

Is situated about three miles north of Walsenburg, on a
branch of the Denver and Rio Grande Railroad, and con-
sists of three slope openings. There are two seams of
coal about forty feet apart, measuring from five to six feet,
six inches in thickness. The ventilation is produced by a
fan 20 feet in diameter; capacity about 1,000 tons per day.

ROBINSON MINE.

This mine is situated in proximity to the Walsen mines,
consists of a slope opening, the coal is about five feet, six
“inches in thickness; capacity about 500 tons per day; ven-
tilated by a fan. This mine is also owned by the Colorado
Coal and Iron Company.

SANTA CLARA MINE.

This mine consists of two openings on separate veins;
ventilated by a furnace; capacity 500 tons per day. Is
- owned and operated by the Colorado Coal and Iron Com-
s pany.

y
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Is located one and a half mile from Wa
slope opening; thickness of vein six feet; ventilaced p

fan.

This mine is also opened by a slope on a three

vein

from both mines is hoisted by the same machinery ;

bine

FOURTH BIENNIAL REPORT, INSPECTOR OF COAL MINES. 4%

WALSEN MINE.

Isenburg; FREMONT COUNTY.

ROCKVALE MINE NO. I

CAMERON MINE. , . ;
s situated at Rockvale; consists of a shaft opening

-e hundred feet deep; thickness of vein, three feet, six
es, and is worked very successfully on the “long wall”
tem ; the roof is composed of heavy bedded sandstone ;
Stilation is produced by a “ Murphy” fan, eight feet in

, lower in the measures than the Walsen vein; the

d capacity of these mines is about 800 tons per da;

are owned by the Colorado Coal and Iron Company, ameter; capacity, 1,000 tons per day.

NO. 4 MINE

Is situated half a mile north from No. 1 mine, and is
orking the same vein, and under same conditions. The
porkings of both mines connect, furnishing communication
; a means of ingress to and egress from the mines; capac-

ANALYSIS OF COAL.

FROM ROUSE MINE, HUERFANQ COUNTY.
BY PROF. G. C. TILDEN,

(Water 5 RNl S e el et 1) o , 500 tons per day; veatilated by a fan; thickness of
pvolatile matter g = S RSP R v 36.71 vein, three feet, six inches.
Fixed'carhon SORSSFiRIG S L liol sl ot A 5141
Ash (light brown) . . . . . . . ., 9.22 ] N0 S EMINE

rLotal e PR TA TS Tootd Consists of a slope opening; its location is one and a
Sulphur == If miles south-east from Cafion City. The vein is six feet

in thickness, and lies at an angle of from three to six
egrees; ventilated by a fan; capacity, 600 tons per day.
For some reason this mine has been idle during the greater .
part of the past year.

ANALYSIS OF COAL.

FROM PICTOU MINE, HUERFANO COUNTY, Bk g/ IR

BY PROF. R. CHAUVENET. - Is about two and a half miles in an easterly direction

from No. 5 thine. This is also a slope opening; the vein

LENOX |MAITLA : . ¢ 2 2 "
SEAM. | SEAM is six feet in thickness, and lies at an angle of about six
e R, j degrees ; capacity, 1,000 tons per day; ventilated by a fan,
Volatilelmatter Bircs LI IR oy e 41.18 “twenty feet in diameter.
pixed carbon OO0 3G C 50 3S i
RO BT P S S | G T e COAL CREEK Np. I MINE
............................. 10.54 q . : :
Totalss e ¥ 0 M NI SR R o 1 Is situated at Coal Creek; is a slope opening ; it has not
Sulphur . ... .. 55 TGS T O o SR A B B i | been in active operation during the past two years, its out-

- put having greatly decreased from that of former years.
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‘ing compartment. The company now contemplates the
. erection of massive machinery and modern equipments as
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The vein is three feet, six inches; dip, three degrees
worked by room and pillar; capacity, 300 tons per da'

ventilated by a fan. GUNNISON COUNTY.

COAL CREEK NO. 2 MINE BALDWIN MINE.

" Union Coal Company. It is situated on the Denver
outh Park & Pacific Railroad, eighteen miles from Gunni-
on. The coal is reached by a shaft at a depth of 150 feet;
thickness of coal is about four feet six inches, and lies at a
dip of four degrees. This mine has been idle during the
greater part of the past year, owing to the pass through the
Alpine tunnel on the South Park being inaccessible for
passage of trains. The ventilation is produced by a fan.

‘Capacity, 500 tons per day.

Is a little over half a mile, in a southerly direction, from
No. 1 mine. It is also a slope opening; thickness of vei
three feet; worked by “ long wall;” capacity, 500 tons pe
day ; ventilated by a fan. This company, it is said, intend ’»
to sink a large shaft to the dip of their coal field, a dept
of seven hundred feet.

CHANDLER CREEK MINE,

This is a new colliery, situated three miles north-west
from Coal Creek, which has been opened and put in opera-
tion during the past year. It consists of a shaft sunk toa
depth of 474 feet; thickness of vein, five feet, Another
shaft is now being sunk, which will also be used as a hoist

ANTHRACITE MESA MINE

Is situated at the terminus of the Crested Butte branch of
the Denver & Rio Grande Railroad. The vein is five feet
in thickness; is a good article of anthracite; is opened by a
drift at the extreme dip of the field, which point is at the
elevation of about 800 feet above the valley, where a *“‘coal
breaker” of about 400 tons per day capacity, is situated.
The coal is run to the breaker by a self-acting plane. The
property is worked by the Colorado Fuel Company. During
the past two years a great many improvements have been
put in and around the mine for the economical working of
the coal and the comfort of the miners, among which is the
ventilating fan; also, a large building, consisting of bath
rooms, reading rooms, etc. The company having spared
no expense in providing for their miners’ comfort, For
such they deserve muech credit. '

to insure a large output. The present capacity is about 100
tons per day.

PRENTICE MINE

Is a new opening, consisting of a shaft, situated about
one mile east from Cafion City; depth of shaft, 120 feet;
thickness of vein, 3 feet 6 inches; capacity, 75 tons per day.
Output sold to local trade. Ventilated by a steam jet.

FLORENCE MINE

Is a new opening, situated near to Coal Creek, owned
by the Cafion Fuel Company, who are now putting in a

slope, and;will soon commence shipping coal. \ CRESTED BUTTE MINE

Consists of a drift opening run in from the crop of th coal
seam on the mountain side. The vein is about five feet six
inches in thickness, and is a very fine quality of coking coal.
The ventilation is produced by a ventilating fan twenty feet
in dia;ncter; the air courses are, throughout the mine, from
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forty to sixty feet in area. The miners use exclusiye
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COAL BASIN.

locked safety lamps in all parts of the mine. Explosiy, e
generates to some extent in this mine. Capacity, 809 : o = E‘é ;
’ -
er da % BrruMINOUS COAL. & g Yo g
P v E £ B8
3] 3] (S
";“,e ......... Sa6 o &H oY 1,089 0.686 0.615
atile matter. . GH OB EBADaYT 36.647 32.682 23.532
ANALYSES OF COA L. s 0D D G B GIORACECE A 52.956 56.036 67.030
.......... o 8aboysea 8.981 10,140 7.993
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COAL BASIN.

BY R. C. HILL,
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BOULDER COUNTY MINES.

STANDARD MINE.

This mine is located at Canfield, and is owned by Wise
Brothers, who have goo acres of land in that vicinity,
Depth of shaft, 104 feet; thickness of vein, four feet; dip
five degrees in an easterly direction. Capacity 150 tons
per day. This mine was inspected last, on September 10,
and was found in poor condition ; ventilated by a fan.

JACKSON MINE

Is owned by the Jackson Coal Co.; has 160 acres of
land ; the vein is five feet in‘thickness; is mined by Har-

rison mining machines; depth of shaft, 130 feet; capacity,

200 tons per day. The mine has been idle during the
greater part of the last year; ventilated by a fan.

DAVIDSON MINE.

Located two miles north from Louisville, is worked on
lease by Geo. Prince and C. W. Shelly; thickness of vein,
two feet six inches; dip fourteen degrees in a westerly
direction. The output is sold to local trade; natural
ventilation,
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HECLAR MINE.

“This is a new mine, the shaft has just reached the coal,

ich! is six feet in thickness, and dips six degrees in a
utherly direction; shaft is 145 feet deep ; is situated about
) eand a half miles north-east from Louisville; the com-
any is now erecting the machinery.

MARSHALL MINE NO., 2

Is at Langford, is a drift opening ; thickness of vein,
even feet ; capacity, 150 tons per day; dip of the measures,
ve degrees in a south-easterly direction ; natural ventilation.

.

MARSHALL MINE NO 5.

This is also a drift opening; thickness of vein, nine feet;
dip in an easterly direction six degrees; capacity, 250 tons
per day. This company controls 3,200 acres; is ventilated
;‘by a fan,

FOX MINE.
A new slope has been sunk during the last year; thick-
“ness of vein is ten feet, which dips four degrees in a south-
“easterly direction; capacity, 200 tons per day; company
own 160 acres ; ventilated by a furnace.

BAKER MINE

Is a slope opening; thickness of vein, twelve feet; capac-
ity, 100 tons per day; dip fifteen degrees in a north-westerly
direction ; ventilated by a furnace.

GARFIELD MINE.

Depth of shaft, 114 feet; thickness of vein, five feet;
ventilated by a fan. Was found pootly ventilated when

last inspected ; capacity, 2co tons per day.

STAR MINE

Is a shaft opening, and is situated at Canfield. Depth
of shaft, 105 feet; thickness of vein, four feet nine inches;
capacity, 200 tons per day; ventilated by a fan.
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; rney-General on the matter, he informed
s Sitlie : isuum(%;};:n[;t:;d o};e year in which to complete the
::; Zpening. The company is now running a commu-
to connect with the Simpson and Spencer
There are fifty men at work in the mine.

Depth of shaft, 108 feet; thickness of vein, four feet siy

inches ; ventilated by a fan ; capacity, 2co tons pe
' & et Peritais ication entry
CLEVELAND MINE. nine No. 2.
Depth of shaft, g6 feet; thickness of vein, four feet six
inches; ventilated by a fan; capacity, 200 tons per day.

dip five degrees in a westerly direction.

' EXCELSIOR MINE.

Depth of shaft, 227 feet; thickness of vein, 14 feet s
acity, 500 tons per day. The coal is mined with “ Har-
,SF:)n” mining machines; ventilated by a fan. This is a

new mine.

STEWART MINE

Is ventilated by a fan ; depth of shaft, 104 feet; thick.
ness of vein, four feet six inches; capacity, 300 tons per
day; dip five degrees in south-westerly direction.

GLADSTONE MINE.

This is a new mine, and not yet in operation, but prepar-
- ions are being made to operate soon. Depth of shaft,
) '30 feet; thickness of vein, 8 feet.

SIMPSON MINE NO. I.

Depth of shaft, 240 feet; thickness of vein, fourteen
feet; capacity, 350 tons per day; a ventilating fan is ip
course of erection; the coal is mined by “ Harrison” min-
ing machines.

MARSHALL SHAFT

" [s situated one mile, in a north-easterly direction, from
L‘I_,ouisville. Depth of shaft, 201 feet; thickness of coal, 3
feet 8 inches. A level is runin on the vein from th<.e shaft
to a distance of 1,100 feet, where the coal is 5 feet 8 1'nches.

The mine has been equipped for some time, but owing to
t‘he smallness of the vein, operations have not been fol-
Jowed. It is expected that work will soon be comme.nced
~ as a producing mine. The hoisting engines are a pair of
double cylinders 12x36 inches, one Norwalk compressor
* 24x36 inches. The coal will be worked by machinery.

SIMPSON AND SPENCER MINE.

Depth of shaft; 236 feet; thickness of vein, 14 feet, and
is also mined by “ Harrison” machines; capacity, 500 tons
per day. This mine has been put in operation during the
last year. The plant is modern in every respect, being the
best equipped mine in Boulder county. The hoisting and
dumping appliances are capable of handling 800 tons per
day.

CANNON MINE,

MARSHALL SLOPE
Depth of shaft, 240 feet; thickness of coal, 14 feet,

which is divided with a stratum of slate, in places so thick
that but one-half of the vein is worked; capacity, 500 tons
per day. The coal is mined by the “Chouteau’ mining
machines; ventilated by a fan. This mine has but one
shaft, through which is the only means of ingress and egress
to and from its workings. On 15,000 square yards being
excavated, I notified the company that in accordance with
the mining law, a second opening should be made. On

Is located about half a mile east from Louisville. The

slope is run down on the vein, which lies at an z.mgle of 33
' degrees, cropping out on the surface and running parallel
with a *“fault” or dislocation, which has tilted the strata
* from a horizontal position to the above dip. At the face
of the slope the dip is becoming less. Capacity, 200 tons
per day.
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AJAX MINE

Is located three-quarters of a mile from Louisville, in o
south westerly direction. Depth of shaft, 152 feet; thick.
ness of coal, 4 to 6 feet, which is inter-stratified wit}, 2
seam of slate; capacity, 250 tons per day. When |aet
inspected, August 11, the workings were rather poorl;
ventilated ; natural ventilation.

WM@ Cravel |19

ACME MINE

Sand.and) Cravel 40
: 29

(oal 4

Arenaceous Slate/ 20

Alernate layers
o aband Sty |®

Is in proximity to Louisville. Depth of shaft, 120 feet;
ventilated by a fan. The coal is mined by Harrison mining
machines; capacity, 5§00 tons per day.

CALEDONIAN MINE

®

Lies a little north-west from Louisville. Depth of shaft,
107 feet; thickness of vein, 6 feet; capacity, 350 tons per
day. The ventilation was found poor, on a recent inspec-
tion; otherwise the mine was in good condition,

ALLEN AND BOND MINE.

This is a slope opening, and has very recently. been put
in operation in a small way. The vein is 14 feet in thick-
ness, but is divided with a stratum of fire-clay 2 feet 6
inches. The bottom bench of coal is 4 feet. Ventilated
by a furnace, Production is sold to local trade.

Seapsitone and
Argilaceous Slate 28| 4

774"

ANALYSIS OF COAL.

Seapstore 26| 9

FROM SIMPSON AND SPENCER MINE, BOULDER COUNTY.
By PROF. R. CHAUVENET.
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_GARFIELD COUNTY.

MARION MINE

Is situated about two miles, in a north-westerly direc-
jon, from Spring Gulch, and consists of three “drift”
ppenings, run in on the coal seam, which dips at an angle
of about 45 degrees; capacity, about 400 tons per day;
thickness of veins, four, six and eight feet, respectively.

SUNSHINE MINE

Is situated about five miles, in a north-westerly direction,
from the Marion mine, and is a “drift” opening ; thickness
of vein, seven feet; dip about forty degrees; ventilated by
2 fan; capacity, 450 tons per day. This coal is much
prized in the market for domestic use.

NEW CASTLE MINES

Consist of three separate openings, viz., the C, E and
Wheeler veins. A new drift has been driven in on the C
vein to a distance of seven hundred feet; thickness of coal,
six feet; vein E is also a drift opening; thickness of vein,
ve feet; a slope is being sunk on the Wheeler vein, and is
now down to a distance of 375 feet; thickness of vein, forty
feet, seven of which is being worked; ventilated by a fan.

COAL RIDGE MINE

. Issituated about nine miles west from Glenwood Springs,
on the south side of Grand river, It consists of a tunnel,
driven in at right angles to the coal seams. The entrance
of the tunnel is situated about 1,000 feet above the base of
the “ hagback,” and is driven through to the other side of
the ridge, a distance of about 1,000 feet. It is eight feet
‘wide and eight feet high. The strataand coal seams passed
through, are shown in the accompanying diagram. On the
east side of the tunnel, toward Pinion Basin, openings are
madeson the crop of the vein, their output passing through
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the tunnel, connecting with a self actmg plane, over whig]
the coal is run down to the “tipple” and railroad be|,
The capacity is about 1,000 tons per day. The same serje
of veins exist here that are found in the New Castle Mineg
and the crop of the larger veins can there be found at Coal

Ridge. f
H
ANALYSES OF COAL.
GARFIELD, COUNTY.
NEW CASTLE MINES,
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COAL RIDGE MINES.

NO. 1 SEAM‘NO. 2 SEAM

BITUMINOUS COAL. SULPHUR A SULPHUR

GULCH. ‘ GULCH.
o no DR A 5.29 5.14
I, AnBB o0 BEGE G 0GB H00 0y 40.70 40.14,
....................... 49.73 51.46
........................ 4.28 3.26
....................... 100,00 100,00
..... B AODAT TN D006 Bt o 0.546 0,580

SUNSHINE MINES.

SUNSHINE | SPRING SPRING

BITUMINOUS COAL, LOWER GULCH ‘GULCH
GANGWAY. No. 1. NO. 2.

erer. . . . HEH s a0 g andsanba 3.40 1.26 1.77
........... 2860 40.32 36.95 34.63

dearbon . ... ... 48.82 54.89 57.24
5 oGO P PO 7.46 6.90 6.36
................. 100.00 100,00 100,00
.............. —_— 1.216 1,018

PITKIN COUNTY.

X SPRING GULCH MINE

Is operated by the Grand River Coal and Coke Com-
pany, and is situated at the terminus of the Jerome Park
branch of the Colorado Midland Railroad; is a slope open-
ing from which two veins are worked, one 5 feet 6 inches
in thickness, the other being 4 feet. Three seams crop out
lere, named, respectively,»“A” “B,” and “C.” “A”is 12
feet, “B"” is 5 feet 6 inches,’and “C"” 4 feet. “C” is the top
vein. The three seams lie about 50 feet apart. The dip is
about 45 degrees; capacity about 400 tons per day. The
greater portion of the output of this mine is made into

(1]
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elow by way of the slope; fortunately, however, the
2 cond opening prescribed by law was in good condition,
p nd e// the men, after some hard climbing up a 45-degree
xtch reached the surface in safety.

coke at the company’s ovens, 200 in numbser, situated
Cardiff, Garfield county, 16 miles south from Spring Gulch
mine,

" The pumps in the mine were left running so as to furnish
vater to fight the fire. The main pumps, however, stopped
working thirty minutes after the men left the mine, and it
was impossible to return. Being out of water, the superin-
tendent had the mine closed up at all points to isolate the
air from the fire, and turned in the capacity of steam from
the boilers into the air-course. Next day, after getting a
good supply of water, hose and pumps, the mine was
re-opencd and another fight on the fire made. For a time
all went well, and just when their efforts were about to be
crowned with success the valve rod of the pump broke. In
forty-five minutes afterwards the flames burst from the
mouth of the slope forty feet in the air. To save the
numerous buildings in proximity to the fire they were
obliged finally to cave in the slope and air-course with
giant powder. After this a// openings were tightly closed
and steam turned into the slope through a 3-inch pipe.
The mine has never since been re-opened. This is the
second time this mine.has been ruined by fire. The first
fire occurred in 1886, and was caused by spontaneous com-
bustion in the “gob.” The mine then was allowed to fill
up with water, which was the cause of greas damage and
cost the company about $50,000, it is said, to put the mine
in working condition, which no doubt discouraged them
from again undertaking the re-opening of the workings in
18go. The vein is 7 feet in thickness, and lies at an angle
of 45 to 50 degrees; was worked by “stopes” from the
main levels; capacity of the mine was 250 tons per day.

PARK COUNTY.

COMO MINE NO. I,

Union Coal Company. On June 11, 1889, about twg
o'clock p. m,, the timbers in the air-course, paralle] to the
main slope, at a point 150 feet from the surface, took fire
It appears that two men were engaged putting in timber,
and had retimbered the air-course throughout down to the
point above stated, where the pillar between the slope and
air-course was only two feet in thickness, and was even
broken in places, through which the fire ignited the slope
timbers. About two p. m. the men went to the surface for
a supply of timber, and on returning, twenty minutes later,
they were astonished to find the timbers on fire, but how
the same had been ignited never could be ascertained.

Mr. King, superintendent, and Mr. Ramsay, pit-boss,
were on the ground, and Ramsay immediately went down
the air-course and undertook to throw what little water he
found running down the air-course on the burning timbers,
but the current of air being great, the fire made such rapid
progress the water had no effect in extinguishing the fire,
They then had a line of hose run from the boiler tank, but
it was too short to reach the fire. They soon had a bucket-
line formed and got down the course, but the timbers gave
off such intense heat that it changed the air-current from a
down-cast to an out-cast, thus they were driven from the
air-course, and it was with difficulty that some of the work-
men reached the surface, being nearly overcome with the
gases from the fire.

From the first, the smoke was so thick and the heat so
intense that it was impossible to get the workmen from

COMO MINE NO. § .

Is opened by a slope, The vein is from four to six feet
" in thickness; dip about forty degrees; ventilated by a fan;
- capacity, 350 tons per day. Owned by the Union Coal
Company.
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BOULDER VALLEY EXTENSION MINE

coMO No. 6.
A new opening on a vein four feet in thlckness and jg ' [s in proximity to the town of Erie. Depth of shaft, 65
5. The slope is down on the vein 250 feet; the dxp is abou
thirty-five degrees. .

WELD COUNTY MINES.
= LA PLATA COUNTY.

BROWN MINE
| LA PLATA COAL COMPANY’S MINE
direction. Depth of shaft, 73 feet; thickness of coal, three
feet, which dips three degrees in a south-easterly direction;
ventilated by natural means; hoisting done by horse power;
output sold to local trade; work but two or three men,
The mine has no railroad connection.

Is situated two and one-half miles in a south-easterly
direction from Durango. It consists of a tunnel opening
which is driven through rock for some 200 feet and inter-
sects three veins of coal, named respectively the Jumbo, the
Fairmont and the Porter La Plata. The dip of those veins
is about thirty-six degrees, and are from three to eight feet
thick, but are interstratified with seams of “slate” and
‘“bone.” A very good class of improvements have been
made with a view of handling a large output. The com-
- pany own their side track from the main line, and also run
their own locomotive. F. K. Atkins, of Denver, is vice-
president; F. O. Blake, of Durango, is general manager.
This mine is ventilated by a fan.

A. S. EATON MINE,

Located two and one-half miles north-east from Eaton.
Depth of shaft, 62 feet; thickness of coal, three feet eight
inches, and dips three degrees in a south-easterly dlrectlon,,‘
hoisting done by horse power; output sold to loc?l trade;
work three men; the mine has no railroad connection.

COAL DRAW MINE

Is seven miles north-west from Eaton. Is a slope open- S0 ST T
ing; thickness of coal, two feet ten inches; work only a
fow men. Production sold to local trade. Mine has no

railroad connection.

This mine is situated half a mile south-west from
Durango. The vein crops out upon the mountain side on
- an incline of about 2,000 feet' from the base; the vertical
 height gained in this distance is a little over 800 feet, The
coal seam is three and a half feet in thickness and lies at a
regular dip of five degrees. The coal is run down a self-
-~ acting plane to the railroad.

MITCHELL MINE

Is situated on the Burlington & Missouri Railroad, in
the Erie district; shaft opening; thickness of vein, 5 feet 6

Company owns 500 acres.
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THE PORTER MINE 3 " .
9 ANALYSES OF COAL, LA PLATA.
Is situated a short distance from Durango. The coa]
about three feet in thlckneli?, and 1?_t°"erlsa‘d Wl_th sand PORTER MINES.
i oking quality. Some impr
stone. It is of a gOOd S g4 y o P .o BY PROF. G. C. TILDEN,
ments and development has been made during the year
3 25 . i —e |
it 1 i ine will soon have railroad conne - Porter Peacock | Graden
and it is said that th.e g . 1 h g BITUMINOUS COAL. SeamNo.r.: Seam No.2.| Seam No.3,
tion. There are various other openings along the crop e ‘ Tt
the veins which produce a few tons of coal to local trade NG A ) i
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JEFFERSON COUNTY. .

WHITE ASH MINE

Was inundated by water breaking in from the old Loye.

land mine, on the ninth of September, 1889. Depth of
shaft, 730 feet; thickness of vein, from 7 to 8 feet; angle of
dip, 85 degrees to perpendicular,

NORTH WHITE ASH

Has been opened during the past year, and is situated
about one mile north-west from Goldeni depth of shaft,
325 feet; thickness of vein, 4 feet; capacity, 75 tons daily;
the output is sold to local trade.

GOLDEN CO-OPERATIVE SHAFT

Is situated one and a half miles north from Golden.
Depth of shaft, 130 feet; thickness of vein, 10 feet; angle
of dip, 80 degrees; capacity, 25 tons per day.

ROCKY MOUNTAIN NO, I

Is situated two and one-half miles from Golden in a
northerly direction. Depth of shaft, 175 feet; thickness of
vein, 4 feet; angle of dip, 85 degrees.

ROCKY MOUNTAIN NO. 2

Located three miles north from Golden. Depth of
shaft, 175 feet; thickness of vein, 4 feet; angle of dip, 80
degrees. The above three mines belong to Church Broth-
ers, who have in the vicinity of the mines, a large brick-
work, where they manufacture a fine quality of pressed
brick. The output of the mines at present is principally
used at the company’s brick works.

MOUNT CARBON MINE

Is located south-west from Denver, on the Morrison
branch of the Union Pacific Railroad. The veins there are

Sectionof Sivada
Including
(pabweins worked.at/ M Carbon/

James of Strate) __FtJ_Inderoals depth

Sandstone®Soapsitony | 33

36’

Staty
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n extension of those worked near Golden. There are two
] .iﬁns worked, three and four feet respectively ; also, a vein
¢ fre-clay, of good quality, three feet in thickness, The
Jal output is sold principally to local trade; the fire-clay is
shipped to Denver brick yards. This property is owned
by Benjamin Prince.

O

VENTILATION.

The subject of ventilation is the most important one
that can be brought before mining men, for in connection
with it depends the health and in cases the lives of men.
" Therefore as such it should be carefully studied by those
having entrusted to them the practical management of either
coal or metalliferous mines—though more particularly in
coal mining.

It will not be assuming too much for me to state that in
my experience I find many good practical mining men who
remain in the mist, as it were, relative to the science of ven-
tilation, believing that they must first reach a standard in
mathematics as to be able to solve the algebraical problems,
which are frequently noticed in connection with the sub-
~ ject. Such a belief is certainly a great mistake, for in a
very short space of time the average foreman of mines
could sufficiently master the fundamental principles as to
be able to scientifically ventilate mines after systems the
most improved and best suited to the safety and general
health of the workmen, and also the best interests of mine
owners. There are a great many works in circulation,
written by able mining men, any of which would be valu-
able to those having ambition to educate themselves in the
principles of ventilation and mining in general.

It is of course necessary, in order to enable one to ven-
tilate underground workings with any degree of efficiency
and economy, to understand the principles governing the
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atmosphere, and fundamental rules relating to Pneumatjcs
so far, at least, as the same applies to currents of aj
and motion.

The atmosphere is an invisible gaseous matter, syr.

rounding the earth, distinguished by the name of air,
composition is about 79 measures of nitrogen gas, 20.96 of
oxygen gas, 00.04 of carbonic acid, and a truce of Water,
It is an elastic fluid, and exerts pressure upon the earth, or
any substance on which it rests, and, like all other bodi
has weight.
phere is given as being about 45 miles, but from the
observation of luminous meteors, whose true character as
cosmical bodies was established a few years ago, it s
inferred by good authority that the height of the great sea
of air is as much as 120 miles, and that, in an extremely
attenuated form, it may even reach 200 miles. The pres-
sure of this vast column of air, at sea level, is about 143
pounds per square inch, but diminishes in density as we
ascend to high altitudes. The weight of air, loss in density
and the altitudes of two given points, can be determined by
the barometer. Though this instrument is of simple con-
struction, and nothing very technical relative to its readings,
yet there are many who fail to understand it, and a simple
explanation of its construction and working may not be
out of place here, seeing that its association with the ventila-
tion of mines; if properly understood, would be valuable,
If a piece of pipe, 36 feet long, with a stopper at one end,
is filled with water, and the stopper end placed in a tub of
water, then remove the stopper, the water inside the tube
will fall until it reaches the height of 34 feet above the face
of the water in the tub, and would then remain still, for the
reason that the atmospheric pressure above stated would be
pressing directly on the face of the water in the tub, which
would support the weight of the water in the pipes, thus
furnishing for us a crude barometer. Now, as a water
barometer would be a very unhandy instrument for
convenience, another liquid is taken, namely mercury

es,

r, rest

Its.

In many text-books the height of the atmos.
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Chich is practically 1314 tim,es af heavy as water. The}:e-
e, 347135 equal, say, 2’ 6"; thus, the reason t gt
o ury is taken to fill the tube of a barometer, is
- The mercurial tube is filled, and placed in a
vessel containing a quantity of mercury by the‘samt.a pro
cess, and acting in the same way as'that de.scnbed in th.e
"ace of the tub and column of water in the pipe. A cubic
linch of mercury (under ordinary temPer.ature)'welghs. .4908,
;vhich is taken as a constant multlphcand. in ﬁndx‘ng the
-pre\‘sure of the atmosphere.” For example, if the height of
“the mercury registered 27.5 on the graduated tube, then
- 27_5><.4908= 13.49 pounds pressure. Th‘e average baran-
etical column, at sea level, is about 30 inches, but varies
‘somewhat in its readings from light and heavy atmospheres.
It also varies a little with the rise and fall of the thermome-
" ter, the barometer falls one inch on 87215 feet of ascen.t.
"thus, in such a distance, we lose .4908 pounds atmospheric
pressure, or, practically speaking, one-half pm‘md f(?r each
goo feet. The elasticity of the atmosphere. is noticed by
the way it expands and contracts, when subjected to pres-
sure, heat and cold. The mean pressure, as before stated,
is 143{ pounds, which is the elastic force of one atmos-
phere. But, if a cubic foot of this air be Put under a pres-
sure of 2974 pounds to the square incH, it will be compressed
into one-half its former volume when it would be under a
» pressure of two atmospheres; if under a preSsurfs of three -
atmospheres, it will be reduced to one-third, and if under a
pressure of four atmospheres, it would occupy but. one-
fourth of its original space. Air is 813.67 times lighter
than water, yet air can be compressed to such a degree t!1at
its weight would equal water, the necessary pressure bemg
514 tons per square inch, but the moment t.he pressure is
removed the air will expand and become again equal to one
atmosphere. Thus, it will be seen, that the elasticity of air
is greater than other material substances,
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The principal gases found in coal mines are chiefly CARBONIC ACID GAS.
nitrogen, oxygen, carburetted hydrogen, carbonic acig ca

bonic oxide, and sulphuretted hydrogen. The Sp; {
gravity of nitrogen is .9703, being a trifle less in we; ht
than air; it is noted for diluting and modifying the Ox)'gergi?
Though resembling air in its general properties, it is easil}j
distinguished from it by its not supporting combustion ; i
th_e case of respiration, however, this particular diluant:
seems to be essential; no aqimal could live healthily for
any considerable period of time in pure oxygen, and pg
other diluant known to chemistry could be substituted for
the nitrogen, without producing poisonbus effects.

beavier than air (under one atmosphere); is composed of
.8 parts carbon and 78 oxygen, and is produced in mines
ov the breath of persons, combustion of lamps, explosions
of powder and the fermentation of animal and vegetable
ubstances. This gas is very injurious to health when
diffused in the air beyond its due proportion. and according
to Dr. Angus Smith, he found the air at the following
places ‘contaminated, thus: 1In the London parks, it was
0301; on the Thames, .0343; in London streets in sum-
mer, .0380; during fogs in Manchester, .0€79; in over-
crowded workshops it rises to .3000; in the worst part of
theaters, .3200; and in Cornwall mines, 2.5000 per cent.
In all coal mines it exists to a greater or less quanty, but
in badly ventilated mines it is found to a serious degree.
It is a poisonous gas and endangers life when the air con-
tains 8 per cent. of it, and about the same percentage will
extinguish lights. When this gas forms from one to two
parts of the air, its effects cause headache, languor and a
‘general depression. Its weight being heavier than air, it is
therefore found in its purest state in low places. z

Oxygen, as before stated, forms 26.96 per cent. of the
atmosphere; its specific gravity is 1.105, being a trifle
heavier than air; it is noted for premoting combustion and
respiration, and when the percentage of oxygen diminishes,
the air becomes injurious to health. Dr. Angus Smith
who has given much attention to the subject, gives the fol-’
lowing figures, showing the volume per cent. of oxygen:
sea shore of Scotland, 20.99; tops.of Scottish hills, 20.08;
in sitting rooms, feeling close but not excessively so, 20.89;
backs of houses and closets, 20.70; in metalliferous mines,
20.424; when candles go out, 18.50; when it is very diffi-
cult to remain in the air many minutes, 17.20. I have
_ personally detected in high places in the mines of Coal
Creek, Fremont county, and the New Castle mines in Gar-
field county, of this State, gas which extinguished the light
of my lamp and produced a feeling of suffocation, the cause
of which I attribute to a low percentage of oxygen, thus,
leaving a part of the nitrogen in a free state, and being
somewhat lighter than air; it lay next the roof, and doubt-
less it was free nitrogen which extinguished the light and
produced the feeling above stated. I am of the opinion
that the fatal accident which occurred to a miner named
John Smyth, in the New Castle mine, Garfield county, was
caused by this gas. He had been up in his chute but a
short time when he fell to the bottom of it dead,

" In the mines of the Erie district, before ventilating fans

were introduced, I have found Sit necéssary in badly ventil-
ated parts, to hold my light near the roof where the air
~ was less diffused with it, thus enabling the combustion of
the light to continue, but on lowering the light near the
~ floor it was immediately extinguished, and at such a point
for the same reason matches could not be ignited, and life
itself could only have existed a short time in air contami-
nated to such a degree, A painful accident occurred in an
old shaft in this district, which was quite shallow, yet con-
tained near the bottom to an excessive degree, this poison-
ous gas. The man seeing a few joints of stove pipe lying
at the bottom, which had evidently been used for ventilating
purposes when the shaft had been in operation, went down
on the timbers for the purpose of securing the pipe, but on

" The specific gravity of this gas is 1.524, or one-half
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effects produce sickness, giddiness and loss of fee]ing,.
" . not considered so fatal as carbonic oxide. It can be
ected easily by its disagreeable smell, even when in very
hall quantities. It is found chiefly in old worked-out

s of coal mines, and more especially when partly

reaching the bottom he was overcome with the gas and
" soon died. A great many accidents have occurred through
the effects of carbonic acid gas, which could have pe k
prevented if miners would only use a little precautjgy
The average miner well knows that this gas (known 5
them as *black-damp,”) is invariably in old shafts worked
out and abandoned portions of mines, and when necesSar-"S"
to enter such places, a light should be first lowered intq the ter with timber undergoing decomposition, and in many
shaft before any one descends, and even should the light ways in a mine. Carburetted hydrogen gas is the
burn, it is well to throw a few buckets of water down, iohtest of all known hydro-carbons. Its specific gravity is
3 g, 0ra trifle over half of the weight of air, and is com-
Josed of 75 per cent of carbon and 25 per cent. of hydro-
‘ It is found in greater or less quantities in most coal

ortion
led with water.

It is generated by the action of oxygen dissolved in

Carbonic oxide (unlike carbonic acid ), will burn in lher‘
air or oxygen, with a blue flame, forming carbonic acid,
It is an extremely poisonous gas, being capable of displac. ge ; ; ;
ing the oxygen in the blood, owing to the formationpof a4 : mines, and rises to the highest points of the workings, and
compound with the hexoglobin with which the oxygen is
ordinarily combined. Its effects on animal life are much
more deleterious than that of carbonic acid. Air containing
8 or even 10 per cent. of carbonic acid, can be breathed for
a short time without very serious effects, but the inhalation
of air containing a much smaller amount of carbonic oxide
acts almost instantly upon the system as a narcotic, which
will soon produce unconsciousness and result in death
unless restorative measures are at once taken. This gas is
frequently met with in some of the mines in Boulder county, :
where the fine coal and debris in the * gobs ” are subject to
spontancous combustion, and where a large amount of
blasting powder is used in blasting the coal. Probably one
of the worst features of this gas is that there is no trust-
worthy method of detecting it, for a lamp will burn amidst
a deadly atmosphere. It is composed, by weight, of 57 per
cent. oxygen and 43 per cent. of carben; its specific gravity
is 9.76. It is well for a miner to expect the presence of this

gas when blasting in coal or rock, especially when the
quantity of powder has been unable to remove the coal or
rock intended. Sulphuretted hydrogen, (H. 2 S.)is a color-
less gas, and like carbonic oxide, a light will burn
well in an atmosphere capable of causing serious results,

here “falls” have taken place. Its presence can not be de-
zcted in the air until it forms over 3 per cent. of its volume-
’y an experienced eye it can be detected on the light of a
‘éfety lamp when one part of the gas is mixed with twen.ty~
five parts of air, the flame being surmounted by a bluish
colored cap. When one to fifteen, it will explode and burn
in a safety lamp; one to nine, is its most explosive mix-
ture: one to seven, it is less explosive; one to four, it will
not explode, but, to the contrary, it will extinguish lights.
The light of the safety lamp is enclosed by a wire gause of
784 apertures to the square inch. When the lamp is
brought into contact with “fire.damp” (C. H.4) the gas
rushes through the fine wire gauze and immediately ignites
‘and burns inside. The chill of the gauze prevents the
flame from passing through to ignite the gas outside of it
It will be noticed that 3 per cent. of this death-destroying
‘agent can be in the air and be harmless enough, too, so
long as the current is sweeping around the workings, but
let the ventilation be cut off for a time, causing a scarcity
of air, while the same percentage of gas is emitting from
the strata, and it will be seen that the mixture would soon
" reach an explosive point. Some serious explosives have
10
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~occurred in mines where little or no gas had ever befe
been detected, 7. ¢., not detected with a safety lamp, tho
in the same mines the air may have contained as much
3 per cent. of carburetted hydrogen. Thus in all mf
where gas has been detected, even in very small quangigis
great care should be exercised relative to Proper ventilati

in the intake and outcast shafts by the sum
o he temperature of the outcast shaft, and muiti-
5 tuotient by the depth of the intake shaft in feet.
Ctlion, we will assume the depth ofthe shaftat 500
nd the temperature of the intake at 60° and the out-
'.f 115°, thus, 115 — 60 = (459+115) X 500 feet=47.9
f\vhich is the motive column.

459
fg the
illustra

From the foregoing pages it will be noticed that (he
noxious gases met with in coal mines are many and'vari"
and demand close attention in keeping the workings el
ventilated. A sufficient volume of air to properly vent
the most extensive and gaseous mine is capable of p
circulated through the workings by several modes, b
chiefly by mechanical contrivances, the most modern apg
economical system being by the ventilating fan, which j Y
many points in its favor over the furnace. In shalloy
mines, the furnace gives poor results, owing to the shortness
of the.heated column in the up-cast shaft, as the air heat
in passing through the furnace scarcely ascends with any
raptdity before reaching the surface, while to the contrary
a fan gives its best results in a shallow shaft, owing to the
minimum amount of frictional resistance; thus, in ou
mines, which consist chiefly in drifts, slopes‘and shallow:
shaft openings, the fan is therefore the most effective, relia-
ble, economical, safest and most convenient for propelling
air in and around the workings. The ventilating current
in a gaseous mine should nezer be produced by a furnace,
for under the most favorable circumstances it is a source
of danger, and should, in such cases, be prohibited by law,;
and the superintendent who would keep up with the times
should prevail against their use in shallow shafts. The
ventilating power of a furnace is the motive column or
difference of weight of air in the down-cast shafts.

The ventilating fans of different makel:s vary s‘omewhat
heir construction and detail, still' their- principal parts
'about the same. The proportions of a well con-
cted fan are that the inlet through the fan be about
o.half of its diameter, the vanes from .one-fourth to one-
' the diameter of the fan in size, \yhlc.h should bc,:’ well
ced and bolted to angle iron, formmg.“vanes and
;ares connecting with the “spide.rs," leading from the
’bs" on the shaft. I have noticed some annoyance
"ing from weak shafts, in various fanf, but more pal‘tlf:-
arly in connection with the * Murp}.ly fan. Fans alre,'m
mergencies, run at a higher velocity than pr.obaby mf-
tended by the maker, thus a little added to the diameter o

sme fan shafts is necessary. Fans should be placed a
rt distance to one side of the air shaft, and- should t.>e
o situated and constructed under such cond'itxons -as will
'*sure them, as far as possible, from destruct{on by fire or
sxplosion. The fan itself, if properly built, is re.aso‘nably
fe from disarrangement, and stoppage from it is not
likely to occur, but the engine furnishing tt.le power_to
'ropel it, being liable to breakages,' a dupllcatf: engine
should, at all gasous mines, be kept in re'serve with steam
fittings and other connecting parts in readiness, so that one
engine could be attached to the crank-shaft of the fan with-
out delay when the other gives out.

For every degree the furnace increases the temperature
in the up-cast, the air will expand 1.459 of its volume;
thus it can be readily seen that the current of air produced
depends on the length of the heated column. The motive
column is ascertained by dividing the difference of the

" In the eyes of the experienced, nothing co.uld more
readily display the lack of sufficient knowledge in a fore-
man, relative to the subject of ventilation, than to ﬁnd
small neglected air-ways; numerous trap doors conducting
he entire volume of air around and throughout the work-

!
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ings of an extensive mine, in one division; thus Sub
the current to such a degree of frictional resistanc¢J
takes the major portion of the ventilating power ap 1‘
overcome counteracting forces, even though they mf, !
in circulation a fairly good current of air. X

NEW COAL FIELDS.

B
.

has been said and doubtless but very
known relative to the Mount Gunnison coal fields,
h s situated between Mount Gunnison, Beckwith and
by on Coal creek, located geographically between
i:xde 107° 15’ and 107° 30" west. and latitude 38° 45’
 30° north, in Gunnison county, Colorado.

uring the summer of 1890, I made an inspection of
feld, and was greatly pleased to find in it as valuable
for its size as I have ever seen. -~

: : ittle

The improved system of ventilation in splitting th . -
and reducing the length of air-courses, is a SUbjec
gr.eat importance and should receive close attention
mine foremen. There should never be less than twg p:
lel entries, and for each person employed, 100 cubic rf‘
air per minute should be the minimum quantity o{
found circulating through the workings of a nOn-gas'
mine ; but in mines, generating explosive gas, as muc
500 cubic feet for each person may be necessary to rend;
the er'nitting gases harmless. Sudden outbursts of
somztimes in mines occur. Such, however, in this §
are rare, and when they do occur it is to a slight degre
In such mines, the exclusive use of the safety lamp sho ;:
be followed. The variations of the atmosperic press
exert an influence on the pressure of the gas emitting fi .g
the strata, and though meterological instruments may be
used to a degree, and warnings furnished by them fro”
light and heavy atmospheres, yet it is not safe to put z;
-much reliance in them. Carburetted hydrogen is muq
more sensitive to a light atmosphere than the barometeﬁ
and may be found emitting profusely from the strata sot.n',
time before any fall in the barometer is perceptible. It is
much safer at all times to depend on frequent inspections,
strict discipline in carrying out the rules of the compan);‘:
due vigilance on the part of well-informed, sober foremen,
competent fire-bosses and a perfect system of ventilation:
Those are the better safeguards, at all times. :

’J property .
The coal bearing territory of this district may be said to
Loy an area of about 25 to 30 square miles, which is
unded by high mountain ranges. The- delineation or
‘ our of the lands along the abrupt banks of Coal creek,
i the gulches running through the property are such as
disclose to view the various coal seams.

My examination commenced at a point on Coal creek,

out 27, miles north or below the junction of Coal and

iff creeks. Here at water level, on the east side of the

k is disclosed a coal vein 5 feet, 4 inches in thickness,

iposed to “view along water grade for a distance of 150 ®

¢t, and notwithstanding the action of the water and 2
sather upon it for years, the coal retains a bright lustre,

compact, hard and without any trace of impyyrities. The

5of over the coal consists of laminated sand-stone, making

agood roof for economical mining; the floor consists of

ray argilaceous slate. * The strata lies nearly horizontal, a
light dip being perceptible in a northerly direction. In
uality this coal is equal, if not superion to the celebrated
Cafion City coal.

For convenience, and to be intelligently understood in

describing the numerous coal veins, I will begin by classing
and follow southward up Coal

the above as vein ‘“ A"
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A % H

Creek, noting the location of each vein in its order a

Iph;
betically. Ph

DIAGRAME |

VEIN “B.”

At a vertical distance of 50 feet from, and in Proximite
to vein “A,” is situated a tunnel driven in on coal seam *
some 40 feet, showing 4 feet of coal. As the tunne] hay
caved in, it was impossible for ‘me to enter and make 2
examination, but I removed the surface from the crop
the coal, which disclosed a vein 3 feet 6 inches in thickpess
as shown in Diagram “B.” From what I saw, I woyle

judge the coal to be of a very good domestic quality,

Sandstone

Sandstone

”

VEIN ‘‘C.

At -a point about 250 yards, in a north westerly direcs
tion from the mouth of Cliff creek, and on the west side
of Coal creek, at an elevation of about 80 feet above jts
bed, there is a tunnel run in 50 feet on a very fine veip
measuring 5 feet 11 inches, of absolutely clean coal, which
I believe to be a remarkably fine quality of domestic fuel;
It is very compact in texture, hard and bright. I witnessed
this coal burning in a cook stove on the property, and was
very favorably impressed with it. For grates, ranges, cook
stoves and furnaces it will, in my opinion, when introduced’
on the market, be received with much favor. The roof and

*floor of this vein consists of dark drab shale; the strata lie
L nearly horizontal (a level of the dip in the 50 feet tunnel
being one foot). This opening is in proximity to the line
of the preliminary survey of the Denver & Rio Grande
Railway, beginning from its main line at Delta station.

VEIN| D

About a quarter of a mile above the mouth of Robin-
son creek, situated on the east side of Coal creek, and 30
feet above its bed, a tunnel is driven in on a coal seam toa
distance of about 100 feet, showing a good vein, measuring
6 feet 5 inches in thickness, which contains a seam of slatg,
as shown in Diagram “D.” This coal breaks up very

Sandstone
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like anthracite; it is very hard and bright, and will
tless be found, when in practical use, to be one of the

finest domestic coals in the State, and will, to a degree,
, the place of anthracite. .

ide rock I could not examine them minutely.”

1

VEIN ‘“E.

‘bout 250 feet vertically above vein “ D,” there is an
ning on a 4-foot, 6-inch vein of exceedingly hard, clean
The floor and roof consist of massive sandstone. I
uld expect this coal to run thigh in fixed carbon. Its
cture and other characteristics remind me very much of
tch “splint coal” (after the character of raw smelting).

0. Some of the coal found in the slide material looked
ry good.
; VEIN “F.”
At a point on the east side of Coal creek, at about 250
eet above its bed and six miles above the junction of Cliff
creek, is located a 10-foot vein of hard, bright, lustrous
oal, of a bituminous character, which will coke, and be
ound a very desirable fuel for steam and other use. Itis
overlaid with sandstone; the floor consists of dark gray
shale. A tunnel is driven in on the vein about 40 feet.
About one foot from the bottom of this vein, there is a
thin seam of black carbonaceous material as shown in
Diagram “ F.”

4 VEIN “g."
Anthracite—About 35 feet above vein * F,” is located
another 1o-foot vein of remarkably fine coal, anthracite in
tharacter, having about the required degree of hardness,
though not the bright lustre common to anthracite. It is
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sandstone, which retains the appearance of heat from th
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overlying trap sheet immediately above them, which ig 2

to 30 feet in thickness, from which agency the anthraciy %\,w% SXAWXW%& 3 WMM é&) gxm 6“85‘-

change in the coal has been caused.
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VEIN “H.” Nrenaceols, T]‘,dp Sheet/ =

Anthracite—About 300 yards north, and on the sam Slatey
geological horizon as vein *G"” and doubtless the sam
vein, is located an opening in which a tunnel is driven i Arenaceous 3
on the vein forty feet, which: measures eight feet in thiCk“ .Sldiﬂ
ness, is remarkably free from impurities, is very hard ani‘
campact in texture, lustrous in appearance, and breaks wit
a conchoidal fracture; altogether a fairly good article of
anthracite.
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VEINT T 4

On the west side of Kauffman gulch, about half a mil
from its junction with Coal creek and fifty fret above bed o
of gulch, is located a vein of 13 feet 6 inches of first-clag i ﬂntﬁmafa
coal, which is free from all impurities and has a smut mining’ g Coal 8
3 inches in thickness, situated in the vein about 414 feet i :{. ] 101 6
from the floor. I haveneverin all my experience witnessed

.a vein of coal that could be so economically mined. It is®
truly an ideal coal vein, having all the natural advantages
for economic mining that could be desired. The flooris {
composed of a firm carbonaceous slate, from which the :
coal parts freely. The roof consists of a massive sand-
stone many feet in thickness, without any perceptible joints
or beds, which stands out in bold relief over the crop of
the coal seam. It would be difficult to picture in our
mind’s eye a more ideal coal vein.

”n

VEIN ‘7.

On the south branch of Kauffman creek, near to its

source, is situated a vein of good coking coal 4 feet in BMSM

thickness, which is over-laid with a black slate roof and

under-laid with a compact carbonaceous shale. The dip MSW
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ore is 15 degrees, being somewhat heavier than at other
sints of the field. A tunnel is driven in on the vein from
. to 100 feet, in which an accumulation of water lies at
o face, it being lqclow water-level.

”n

VEIN ‘K

From about 300 to 400 yards in a southerly direction
om vein “J,” and about 200 feet above the creek bed, over
s fect of excellent coking coal is shown in a tunnel, which
‘nven in some 50 feet on the vein. Some fair samples
f coke have been made in a “coke pit” taken from the
. last mentioned veins,

"The preliminary work done on this field settles beyond
1l reasonable doubt the continuation and extent of the coal
',:- and taken into ‘account only the economic workable
eins already disclosed, will aggregate a thickness of at
east 75 feet of coal of the finest grade and quality in the
State.

In reporting upon such an extent of territory and the
istance between points of disclosure of the coal seams,
nakes it probable that I may have, in my hurried inspec-
jon, reported the same vein at different points. But it is
ilso as reasonable to infer that there are other beds covered
p with slide rock and vegetation, which I have failed. to
ocate, therefore I believe the estimate of the total thick-
less given to be conservative.

GEOLOGICAL REMARKS.

This district of coal bearing territory may be geologi-
ally termed as belonging to the Laramie or Post Creta-
eous series, which is the principal coal bearing formation
the Rocky Mountains, wherein are found the various
arieties of bituminous and anthracite coals common to the
arbonifcrous age of the great Appalachian fields. At
pint of location of vein “A” the alternating beds of shales
nd sandstones lie at a gentle dip in a northerly direction,

i about two to four degrees up along Coal creek, the
11
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water grade,at a point south of Kauffiman gulch, and
, a continuous, well-defined wall on both sides of Coal
k, dipping regularly at an angle of about 8 degrees
thward and down the creek, disappearing under its bed
he allavial deposits. Owing to the extreme hardness
the igneous rock forming the trap-sheet, it has not de-
pmposed with the same regularity by the action of the
ather as the sandstones and shales, thus, its bold outline
n easily be traced around on the exposed sides of the
Lteau and along the sloping banks of the creek, clearly
smonstrating the regularity of the coal formation and its
tent in area.

country consists of elevated rolling lands, rising i pla
forming plateaus, with numerous ravines, sloping to'i
river bed. At the junction of Cliff and Coal creeks, ¢
crest of the mountains, is composed of igneous rocks
ering up with vertical cleavage or needle-shaped peak:
Directly under them the sedimentary rocks lie horizonga]
showing no perceptible disturbance or tilting by the ap ._f :
ent eruptive rocks mentioned, thus indicating that sye
intrusive matter had overflowed from dykes at a po
where the sedimentary strata may have been broken som
distance from the line of the intrusive material, which s
the same porphoraceous character as that which cong
tutes the intrusive sheet overlying the anthracite cq
bed. Such can be noticed appearing to view
intervals between the mouth of Cliff and Kauffina
creeks, (along the east side of Coal creek), but is somewh:
better defined near the latter. The fact that the sediment.
ary strata flank the line of igneous rocks, without any
change in their degree or direction of 'dip, would bear o
the theory that they are overflowed to some extent. Sugl
being the case, it would be reasonable to infer that th
quality of the coal seams lying in proximity to such intru
sive matter will be greatly benefited from the heat ang
pressure. Commencing at a short distance above the
junction of Cliff creek, a portion of the eastern base of
Mount Gunnison rises from the west side of Coal creek
continuing to a point beyond the mouth of Kauffma
creek, thus the coal measures throughout this distance are
cut off On the east side of Mount Gunnison, and com:
mencing at the mouth of Kauffman creek, a plateau of 6
to 8 square miles in extent forms the most valuable and
principal part of the coal territory.

" At points where the anthracite vein is disclosed, and
long the continuation of its crop where not covered up
ith alluvium and vegetation, the intrusive sheet can be
oticed, varying somewhat in distance from the vein. In
laces it appears close over the vein, while at other points
ntervening strata consisting of sand, rock and shale come
p between it and the vein,as shown in Diagram *“ H,” where
3 feet 6 inches of arenaceous shale lies immediately over
coal; this shale is changed to a degree from its original
character through the influence of heat from the over-lying
sheet. Here the metamorphic transformation of the vein
has been very complete, as the coal shows a good article of
nthracite. About 300 yards south of this point there is in
addition to the slate, ten feet of sandstone between the coal
nd the intrusive sheet, and the metamorphism of the vein
has not been so complete, still it is fairly good anthracite.
The igneous overflow or intrusion, so far as can be seen,
covers an area of at least two square miles, and it is quite
reasonable to infer that it penetrates a much greater area
of the measures, where it is hidden from view, awaiting
future prospecting to discover. And while in parts where
an overthickness of sedimentary rocks may intervene
between the intrusive sheet and the vein, preventing its
transformation to a degree of complettness by destroying
the metamorphical influence of the intrusion, still, in my

Throughout a portion of this plateau, the intrusive mat:
ter above referred to forms into a uniform sheet, capping
the coal measures and converting the vein lying it proX
imity to it into an anthracite of fairly good quality. This
trap sheet can be seen standing out boldly about 300 feet
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a2 It shall not be lawful, after six months from
B of this act, for the owner or agent of any coal
'iassﬁg:ein over fifteen thousand square yards have been
b 5 to employ or permit more than fifteen persons to
g in, except in opening shafts or outlets, u_nless
3 thereo ,every seam of coal worked in leach mu}e a:
outlets, separated by natural strata ot no

o sgs:r;t\fndred fx’:et pin breadth, by which shafts or

1€ttgagistinct means of ingrqss or egress are alyvays aval‘l-
Lo to the persons employed in the mine, and air shafts, in
Loare constructed and maintained ladder ways, shall be
N ed and held to be an escape shaft within the provisions
tr}l:is act, and no escape shaft be required; but it is not
" essary for the two outlets to belong to the same mine ;
3 or):d outlet need not be made until fifteen thousand
y s;:: ards have been excavated in such mine, and to all
I:l:r c};al mines, whether opened and worked by shatts,
es or drifts to such openings or outlets, must be pro-
vided within twelve months aftef fifteen .thousand square
vards have been excavated thc‘erem.; and in case such omi)t-
lets are not provided as herein stlpulat.ed, it shall.not e
I wful for the owner or agent of sucvh mine to permit more
than fifteen persons to work therein during_each twenty-
})ur hours. In case a coal mine has but one shgft, slope or
drift for the ingress or egress of the men working therein,
and the owner thereof does not own suitable surfaf:e ground
for another opening, he may select and approxithate any
adjoining land for that purpose, and for aPproach thf:re:‘to,
and shall be governed in his proceedings in appropriating
such land by the provisions of law in force providing fog
the appropriation of private property by corporations, an
such appropriation may be made whether he is a cor{)oratgr
“or not; but no land shall be appr9pr1a§ed under the prd-
visions of this act until the court is satisfied that suitable
premises can not be obtained by contract upon r.eason.able
terms. Escapement shaft .or other communication with a
contiguous mine, as aforesaid, shall be constructed in con-
nection with every vein or stratum of coal worked in such
" coal mine or colliery, as provided herein.

COAL MINES.

AN ACT TO AMEND CHAPTER SIXTEEN OF THE GENERAT, STATUT
OF THE STATE OF COLORADO, ENTITLE

e are t
DICG >
APPROVED FEBRUARY 2{, 1813, b MII\.

Be it enacted by the General Assembly of the State 5
Colorado : 2
A

SectioN 1. That said chapter XVI. be amended sg 4
to read as follows: Secrion 1. That the owner or apen
of each coal mine or colliery in this State, employing te
or more men, shall make, or cause to be made, within i
months after the passage of this act, an accurate map g
plan of the workings of such coal mine or colliery, on
scaie not exceeding one hundred feet to the inch, showin
the bearings and distances of the workings, with the en
eral inclinations of the stratum,and any material deflection;
in such workings, and the boundary lines of such coal
mine or colliery, which shall be kept for the use of th
Inspector, at the office of the said mine in the count
where such mine or colliery is located, and which shall be
kept up every three months; and shall also deposit a trug
copy of such map or plan with the Inspector of Coal Mines
and with the recorder of the county in which said coal
mine or colliery is situated, to be filed in their respective
offices; and said owner or agent shall cause, on or before
the tenth day of January every year, a statement of the
workings of such coal mine during the year past, from the
last report to the end of the December month just preced-
ing, to be marked on the original map or plan of said coal
mine or colliery; Provided, If the owner or agent of any:
coal mine shall neglect, or refuse, or for any cause fail, for
the period of one month after the time prescribed, to furnish
said map or plan as hereby required, or if the Inspector
shall find, or have reason to believe, said plan or map is
inaccurate in any material part, he is hereby authorized to
cause a correct map or plan of the actual workings of such
coal mine or colliery to be made at the expense of the
owner thereof, the cost of which shall be recoverahle from

said owner by an action, as in cases of other debts, and
shall cause a copy of the same to be filed in the office of

the recorder of the county in which said coal mine or col-
liery is situated. '

Skc. 3. Imall cases where the human voice can not be
distinctly heard, the owner or agent shall provide and
maintain a metal tube from top to the bottom of the slope
or shaft, or a telephone connection .suitably adapted to the
free passage of sound, through which conversation may be
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u|

uce and maintain an abuundant supply of air; but ir
» furnace shall be used for ventilating purposes, it
1] be built in such a manner as to prevent the communi-
" of fire to any part of the works, by lining the upcast
an incombustible material for a sufficient distance up
the said furnace. All mines generating fire-danip
21l be kept free from standing gas, and every working
<hall be carefully examined every morning with a
Jamp, by a competent person or persons, before any
f the workmen are allowed to enter the mine; and the
on making such examination shall mark on the face of
workings the day of the mouth; and in all mines,
" ther they generate fire-damp or not, the doors used in
Lsisting or directing the ventilation of the mine shall be so
hung and adjusted that they will shut up of their own ac-
ord and can not stand open; and the owner or agent shall
employ 2 practical and competent inside overseer, to be
led a “mining boss,” who shall keep a careful watch over
he ventilating apparatus, and the air-ways, traveling-ways,
pumps, timbers and drainage; also, shall” see that, as the
miners advance their excavations, that all loose coal, slate
\nd rock overtiead are carefully secured against falling in
or upon the traveling-ways, and that sufficient timber, of
cuitable lengths and sizes, is furnished for the places where
they are to be used, and placed in the working places of
the mines; and he shall measure the ventilation at least
once a week, at the inlet and outlet, and also at or near the
face of all the entries; and the measurement of air so made
shall be noted on blanks furnished by the Mine Inspector;
and on the first week day of each month the “mining boss”
'of each mine shall sign one of such blanks, properly filled,
and forward the same by mail to said Mine Inspector, a

copy of which shall be filed at the office of the coal com-
pany, subject to inspection by miners.

held between persons at the bottom

shaft or slope; also, the ordinary meaizdo?;i'tﬂel.m Of &t
from the top and bottom of the shaft or slo ge.a ot
top of every shaft shall keep an approved Eaf,tand e
an approved safety catch, and sufficient cover e
every carriage used for lowering and hoistin C:everhead
the said owner or agent shall see that suﬂigie[:)tr?ions; 3
horns_ are attached to the sides of the drtim s
machine that is used for lowering and hoistin oS
and out. of the mine, and also, that adequategbpersons
attached thereto; the main link attached to the S
the wire rope shall be made of the best qualit ofs'W
shall be tested by weights satisfactory to theyIns : {
Mines gf t_he State; and bridal chains shall be at}t)ecror 3
the main link from the cross pieces of the carria e.achcd;
single link chain shall be used for lowering g;r, o 4
persons into or out of said mine; and not more thralS|
persons for each ton capacity of the hoisting ma E}l\n 8
used at any coal mine shall be lowered or hoistedcbmg %
machine at any one time, ¥/ he

ivel o

ers
on, an

SEC. 4. The owner or agent of e\ I mi :

: col!ier)f, whether shaft, slopegor drift, ‘;;;};lc;iiw:'rc’]lne o
maintain for every such mine an amount of ventilati:‘an;
less than one hundred cubic feet, and such additional : n‘
ber of. cubic feet as may be ordered by said Mine Ins e.c‘:m
per minute per person employed in such mine: and gl)lso o
amount of. ventilation of not Jess than five h’undred lf'
feet_ per minute for each mule or horse used in said tcnul l
w}_uch. shall be circulated and distributed throughout t';]eé
mine in such a manner as to dilute and render harmles
and repel the poisonous and noxious gases'from each and
every working place in the mine; and break-throughs or
air-ways shall be driven as often as the Inspector of %\/I.inesf
may order, at the different mines inspected by him; and all
break-throughs or air ways, except those last made near
the working faces of the mines, shall be closed up and
made air-tight by brattice, trap-doors or otherwise, so that
the current of air in circulation in the mine may s,weep to
the interior of the mine, where the persons employed in-
such mine are at work; and all mines gaverned by this
statute shall be provided with artificial means of producing
ventilation, when necessary to provide a sufficient quantity
of air, such as fanning, or suction fans, exhaust steam fur-
naces, or other contrivances of such capacity and power as

Srkc. 5. No person shall be knowingly employed as an
engineer or mining boss, or take charge of any machinery
or appliance whereby men are lowered into or hoisted out
of any mine, but an experienced, competent and sober per-
son, and no person shall ride upon a loaded wagon or cage
used for hoisting purposes in any shaft or slope. No young
person under twelve years of age, or woman or girl of any
age, shall be permitted to enter any coal mine to work
therein, nor any person under the age of sixteen years,
unless he can read and write.

12
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Sec, 6. All safety lamps i
5 6 ps used for examinij ‘. :
g or wor) sons interested in the rental or royalty of any such

ing coal mines shall be the pro g

: perty of the o t r per

%mw, and s‘hall be under the charge of the ag“:)ir of thy ?:e Ehall at all proper times have full right of access to,
he term ‘“‘owner” in this act shall mean the o ther.e: nd examination of, all scales, machinery, or apparatus used

proprietor, lessee or occupier of any coal mine o Mmediate ¢ " or about such mine; to determine the quantity of the

or any part thereof; and the term *agent” shal] :ncollle 'y %al mined, for the purpose of testing the accuracy of all

person having, on behalf of the owner a 2 euch scales, machinery or apparatus; and such land own-

S aforesaid, the

colliery, or anl ers, OF other persons, may designate or appoint a compe-

tent person to act for them, who shall, at all proper times,
pave full right of access to, and examination of, such scales,

achinery or apparatus, and seeing all weights and meas-
ares of coal mined, and the accounts kept of the same;
‘but not more than one person, on behalf of the land own-
“ers, or other person interested in the rental or royalty,
“ointly, shall have such right of access, examination and
inspection of scales, weights, measures and accounts at the
"same time, and that such person shall make no unnecessary
interference with the use of such scales, machinery or appa-
ratus; and the miners employed in any mine may, from time
to time, appoint two of their number to act as a committee
to inspect, not oftener than once in every month, the mine
and the machinery connected therewith, and to measure
the ventilating current, and if the owner, agent, or man-
ager so desires, he may accompany said miners, by him-
self, or two or more persons whom he may appoint for that
purpose. The owner, agent, or manager shall afford every
" necessary facility for making such inspection and measure-
ment; but the said miners shall not in any way interrupt or
impede the work going on in the mine at the time of such
inspection and measurement.

care and management of any coal mine or
part thereof.

Sec. 7. All boilers used in generati i
about coal mines and collieries shgll be k:p;gt iflteac:dm -
and the owner or*agent, as aforesaid, shall have %aid bor.d
examined and inspected by a competent boiler-makOII oF
other well qualified person, as often as once every six oo
anc.i'the result of such examination shall be cert?{;ogt
writing, to the mining inspector; and every steam E ile
shall be provided with a proper steam gauge, water o:le‘
and safety valve; and all underground, self-act,ing or egau_g
planes, or gangways, on which coal cars are drawnngm
persons travel, shall be provided with some proper m g
of.sxgnallmg between the stopping places and the endseanﬁ
said planes or gangways; and sufficient places of refuge 3
Fhe sides of said planes or gangways, shall be providgd, A
mterva]:{ of not more than fifty feet apart; and there S]’; ali
be cut, in the side of every hoisting shaft, at the bo‘t'trfl 1
thereof, a traveling way, sufficiently high and wide :n
enable persons to pass the shaft, in going from one side o?
the mine to the other, without passing over or under th
cage or hoisting apparatus. 3

Sec. 10. Any miner, workman, or other person, who
shall intentionally injure any shaft, lamp, instrument, air-
course or brattice, or obstruct or throw open air-ways, or
open a door and not close it again, or carry lighted pipes or
matches into places that are worked by safety lamps, or
‘handle or disturb any part of the machinery, or enter any
place of the mine against caution; or who willfully neglects
or refuses to securely prop the roof of any working place
ander his control, or disobey any order givin in carrying
out the provisions of this act,or do any other act whereby the
lives or the health of persons, or the security of the mines
or machinery is endangered, shall be déemed guilty of a
misdemeanor, and upon conviction, may be punished by a
fine of not less than twenty-five dollars nor more than two
hundred dollars, or may be imprisoned in the county jail

_ _Sec. 8. Whenever loss of life, or i

injury, shall occur by reason of an)’r explzesgg(:xusof?f?(:x:al
accident whatsoever, in or about any coal mine’or colllery
it shall be the duty of the owner or agent thereof to gi{e'
notice to the Mine Inspector, and if any person is killed
thereby, to the coroner of the county, also; and the Inspec-
tor shall immediately go to the scene of said accident and
render such assistance as he may deem necessary for the
safety of the men, and shall ascertain, by the testimony.
before the coroner, or by taking other evidence, the cause
of such explosion or accident, and file record thereof in his

office.

Sec. 9. In all‘ coal mines in the State the miners em-
ployed and working therein, the owners of the land, or

——
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not less than thifty days, nor more than one
be punished by both such fine and impriso
discretion of the court.

Year, or may.
nment, at the
/ :

may present themselves for examination,

3 Chh?:;s?l?:i?Squali){;cztions for the office of Mine Inspec-

i rovided in this act,and shall inquire into thejr
e astepr and qualifications, and shall certify the names of

e rsons as they shall find to be competent to fill such
iy ef Mine Inspector, to the Governor, which list of

il oso certified, shall be placed on file in the office of the
namei.r of State. Members of such board of examiners
' eclrle Se}f’ore entering upon their duties, take and subscribe
i f' llowing oath, viz. We, the undermgned,'do solemnly
t'he 3 (or affirm) that we will perform the duties of exam-
-wearfa plicants for appointment of Inspector of Coal
ers 'Os tcf)the best of our abilities, and that in recommend-
.Mmzr, rejecting said applicants, we will be governed by
_1;1‘g evidence of qualifications to fill the position under the
‘;a:r creating the same, and not by any co_nmderaltllonh of

3 olitical or personal favors; thqt we will certify to all w on:1
:}F:e may find qualified, according to the true intent an

meaning of the act, and none others,.to the best. off([)iur
" judgment. The qualifications of _candidates for said office
» gf Inspector of Mines, to be inquired into and cemﬁedhbl)i
said examiners, shall be as follows, namely: They s af
be citizens of the United States, of.tempgrate habltsl; o

good repute as men of personal integrity, shall have
obtained the age of thirty years, and shall have had a; léa?t
one year's experience in the working of coal mines o k.o -
orado, and five years of practical experience in the wor }11gi
of coal mines in the United States, and have a practica

" knowledge of mining engineering, and of the dlfferentfsys-
tems of working and ventilating coal mines, and of the
nature and properties of the noxious and poisonous gases
of mines, particularly fire-damp. The board of examiners
shall receive six dollars per day, and same mileage as 1?
allowed to members of the legislature, to be paid m}tﬁ

the State treasury, upon the filing of .the certificates of the
examining board in the office of the Secretary of Statc}has
hereinbefore provided. As often as va(;:am;lles u}as;r:;;?ioon gi
appointed under the provisions of this act concerning coal of Inspector.of Mines s}}a}I\I c;:;cllllg bget:?,;,';]g?li; ati S;me
mines, approved February 24, 1883, and amended by this malfeasance in office, which s a1 e e
act, shall hold Their office for and during the time for which manner as in the case of allllyﬁ?; 1;: oSame S
they were appoinfed, to wit: until January 1, A. D. 1887. ernment, the Governor sfha ol n:mes or,l ﬁ}[e ppolntments
And it shall be the duty of the board of examiners to meet for the unexpired term, from eh e o o
at such time, and at such places within this State, as may of the Secretary of State, as her 88

o RytheRG : hi : ine having passed examination. On January 1, A.D. 1887,
s and every four years thereafter, the Governor shall appoint

SEC. 11. In case any owner or agent disregards the
requirements of this act, any court of competent jurisdie.
tion may, on application of the Inspector, by civil action in
the name of the State, enjoin or restrain the owner or agent
from working or operating such mine with more than twelve
miners underground during each twenty-four hours, untj)
it is made to conform with the provisions of this act. And
such remedy shall be cumulative, and shall not take the
piace of or affect any other proceedings against such owper

or agent, autherized by law for the matter complained of
in such action.

SEC. 12.  For any injury to person or property occa-
sioned by any violation of this act, or any willful failure to
comply with its provisions, by any owner or lessee or ope-
rator of any coal mine or opening, a right of action against
the party at fault shall accrue to the party injured for the
direct damages sustained thereby, and in any case of loss
of life by reason of such violation or failure, a right of
action against the owners and operators of such coal mine
or colliery, shall accrue to the widow and lineal heirs of
the person whose lif shall be lost, for like recovery of dam-
ages for the lnjury they shall have sustained.

SEC. 13. The provisions of this act shall not apply to
or affect any coal mine in which not more than ten men are
employed underground during each twenty-four hours, but
on the application of the proprietor, or of the miners in any
such mine, or when the Mine Inspector may deem it nec-
essary, said Mine Inspector shall make, or cause to be made,
an inspection of such mine, and shall direct and enforce
any regulations in accordance with the provisions of this

act, that he deems necessary for the safety and health of
the miners.

SEC. 14. That the board of examiners, heretofore
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one reputable mining engineer, of known ability,’
notify the judges of four of the judicial distri
State, within which coal mines are being operated, ¢ iy
appoint one reputable coal miner, of known experiéno .
practice, from their respective districts, and the ﬁce &
appointed shall constitute a new board of examiners VE 3
duties, term of service and compensation shall be t}{ew 9
as those provided for by this section; and from the nsamgx
that may be certified by them, the Governor shall a ange@
Fhe Ipspector of Mines provided for in this act NS&Q'"E
in this act shall be construed to prevent the re-ai:)poinf el
of any Inspector of Coal Mines. The Inspector ofﬁ(l:ent
Mines shall receive for his services an annual salary of toal
thousand dollars, and ten cents per mile mileage for alj d‘f'o*
tances traveled in the dischaege of his official duties. to ;:-’
paid monthly by the State Treasurer; and said Im, ect 3
sha!l reside in the State, and shall keep an ofﬁce- la)1t tl?r
capitol, or other building, in which the offices of the State?
are located.  Each Inspector is hereby authorized to procur:
s_uch instruments, and chemical tests, and stationery, from
time to time, as may be necessary to the proper dlsc'har T

.Of !'us duties under this act, at the ‘expense of the Stagt‘e
which shall be paid by the State Treasurer, upon accounts
duly certified by him and audited by the proper department.
of the State, All instruments, plans, books, memoranda.
notes, etc., perfaining to the office, shall be the property of
the State, and shall be delivered to their successors in office.

and shajp

cts oriti (ate in which more than ten men are employed, at least

" e each quarter, to see that all the provisions of this act
;bf observed and strictly carried out, and the Inspector, or
s deputy, Of both, may enter, inspect and examfne any
| mine in the State, and the works and machinery be-
ging thereto, at all reasonable times, by night or day,
byt so as to not unnecessarily obstruct or impede the work-
s of the mine; and the owner, or any agent of such
une, is hereby tequired to furnish the means necessary for
.uch entry and inspection. The Inspector shall make, to
the Governor of the State, a biennial report, which shall
‘how the number of coal mines and development on the
came, during each year, and of persons employed in and
about each mine, and the extent to which the law is obeyed,
the progress made in the improvement sought to be secured
by the passage of this act; the number of accidents and
deaths resulting from injuries received in coal mines; as,
also, statistics showing output of coal and development
made annually at each mine, with all facts concerning the
broduction and transportation of coal to market, and other
facts of public interest coming under the provisions of this
act; which record shall be filed in the Inspector’s office.
‘The Secretary of State is hereby authorized to have printed
‘two thousand copies of said biennial report, at the expense
of the State, for distribution to Members of the Legislature,
mine owners, superintendents, and others interested in coal
“mines ; said report shall be printed on, or before, December
131, preceding the biennial session of the Legislature, and
the Inspector is hereby authorized to employ a deputy
inspector, and such clerical assistance as may be required
“in his office, whose salaries shall not exceed two thousand
(2,000) dollars in any one year, which shall be paid out
of any moneys appropriated for that purpose on certificate
" of said State Inspector of Coal Mines, showing the services
rendered and the amount thereof; and, on presentation of
" such certificate to the State Auditor by the person entitled
thereto, he shall issue his warrant on the State Treasurer
for the amount thereof, to be paid out of any approprization
as aforesaid ; and the said Inspector shall be allowed the
further sum of ten cents per mile mileage for all distances
actually traveled by him, or his deputy, in the active dis-
" charge of their official duties, but the total sum of such
" mileage allowed for the mileage expenses of both such
Inspector and his deputy shall not exceed the sum of two
thousand five hundred dollars in any one year. It is

Sec. 15. The Inspector of Coal Mines shall, before "
entering upon the discharge of his duties, give bond in the
sum of five thousand dollars, with sureties, to be approved
by the judge of the district court in which he resides, con-
ditioned for the faithful discharge of his duty, and take an
oath (or affirmation) to discharge his duties impartially and
with fidelity, to the best of his knowledge and ability.

SEC.. 16.  No person acting as manager or agent of any
coal mine, or as a mining ¢ngineer for any coal mining
company, or to be interested in operating any coal mine,
shall at the sane time act as an Inspector of Coal Mines
under this act.

SEC. 17. The Inspector of Coal Mines, and his deputy,
shall devote the whole of their time to the duties of their
office. It shall be the duty of the Inspector, or his deputy, -
to enter into and thoroughly examine all coal mines in the =
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discretion of the court, and all penalties recovered under
this act shall be paid into the treasury of the State. '

Sec. 21.  All acts or parts of acts inconsistent with the
provisions of this act, are hereby repealed.

Skc. 22. An emergency exists; therefore, this act shajj
take effect and be in force from and after its passage.

Approved April 8, 1885; amended April 2, 1887.




