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BIENNIAL REPORT
OF THE
SECOND DISTRICT, .
EMBRACING
Jasper, Jefferson, Keokuk, Mahaska, Scott and Van Buren
Counties.

JOHN VERNER, INSPECTOR.
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LETTER OF TRANSMITTAL.

Hon. L. M. Shaw, Governor of ITowa:

SirR—I have the honor to submit to you the report of the
Second inspection district, covering the biennial period ending
June 30, 1899. The fact of my being only recently assigned to
this district has prevented me making the repcrt as complete
asit should be; and that I am enabled to present it in its present
form is partially due to the assistance furnished me by Mr.
Miller, my predecessor. He has kindly given me needed
information and necessary data, and I hereby gra.teful]y

acknowledge his help. 3 v
OHN VERNER,

Inspector Second District.



REPORT OF SECOND DISTRICT.

The Sacond inspection district during the last two years included the fol-
lowing counties: Scott, Keokuk, Mahaska, Jasper, Jefferson and Van
Buren. These counties produced, in the two years, 3,546,706 tons of coal of
all grades. This output was furnished by ninety-five mines, giving
employment to 2,332 miners and 1,009 day men. There was quite an
increase in tonnage over the preceding biennial period. Since my appoint-
ment as inspector in April, 1899, I have done what I could to acquaint
myself with the condition of the mines in the district. I can say that the
requirements of the mining law are fairly well complied with, and that,
where I hadl to call attention to existing deficiencies, they were remedied to
a satisfactory extent.

At pressnt the demand for coal is good; the miners have steady employ-
ment, and the future outlook is promising.

At the majority of the mines the eight-hour working day is now in force,
and, I believe, the fact that the miners have been able to gain this conces-
sion from the operators without a struggle has greatly strengthened the
friendly relations between them, and there is no indication now that those
relations will be disturbed in the near future

Naturally the daily output of the mines, where the shorter working day
has been adopted, is less than it was under the old system of working ten
hours. This fact, and the further one that the operator's expenses per ton
of coal produced are greater now than formerly, will necessarily bring
about an advance in the selling price of coal; but it is only fair to say that
the mine operator is justly entitled to a reasonable advance.

In the recent past, very little money has been made out of the coal busi-
ness; a fact partially due to the action of the operators themselves. Close
competition reduced the profits to such extent that in many cases they were
insufficient to pay even moderate interest on the capital invested in the
business, and there was no money left to put in the sinking fund that must
be provided for to enable the operator to redeem the outstanding indebted-
ness by the time his mine is exhausted.

But the signs for a change for the better are favorable, and the general
prosperity prevailing now will materially assist the coal operator to carry
on his business in a more satisfactory and profitable manner,
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SCOTT COUNTY.

Table of all the shipping and the larger of the local mines of District No. 2 doing business during the two years ending June 30, 1899,

E ¥ x
NAME OF COMPANY, FIEM OR ; POSTOFFICE B | PLAN OF WORK- . 5

e RUPERINTENDENT, ADDRESS. e ING MINE, HOW VENTILATED, o E.;
o g 2z
L 3 22

M [ w
Frank D. Moore............. . S F. DL Moore.... ... [Jamestown..,..| Shaft...| Room nod pillar| Furnace.. . ... | Horse | Loeal,
John Hanlon ... .. . | Jobn Hanlon .......| Jswestown.....| Shafs, .| Room and plllar. | Furnsce., .o, Horse ..| Lacal.
Buchmeier & Carlin... . |, Buchmeler.. ... | Jamestown.,..| Shatt, .| Koom and prliar | Fan. ... ... .. Steam .| Local.
Blackwell & Fridley . .| Willlam Fridiey. .. | Jamestown...,.| Bhatt, .| Room and pillar | Furnage.. ... ... | Horse .| Local.
Henry Metzger ....... S B MetEger.. ... dsmestown .. | #hatt. | Room wod piilae | Furnace ..o, | Horse | Local,
JohnBass.. .. ..... J 8BS Cieca [ Jamestown... .| Bhafe.. | Room and plilar.| Furnace............. | Horse | Loeal,
Theodor Kautz . T, Kaute, .| Buftala <., | 8hatt,, | Room and pillas| Fuenaee, Horse . | Local,

VAN BUREN COUNTY.

Findley Bros...................o..oooooons T T LT 2 =T F Shaft...| Room and plIar | FUPARCE. . - oreres e THorse .. Bhipping.
W.R Oarson = s LWV T tmi"{mu ..o | Donds. ... Shaft. IRm:zm and pillar | Furnace.. . | Hurge . | Bhlpplog.
JASPER COUNTY.

Jasper County Ooal CO.................. Henry Thomas...... BRatt, .| ROOM 80U PUIRE] FAL 1 vrveseesoe resee.| SLERM .| SHIpPIDG.
Thomas Hanson....... .. e 'l‘tmnivas Hanson ... Shaft,..| Hoom and plllar. Furnace. ..., | Horse .| Looag,
JohnGunter. o b Shael o el g John Gunter... ... | Qolfax 8hutt,..| Room and plllar,| Foreace.. ... | Horse | Looal,
Brown & Brice.......... Rob. Brown..... aves | P Shalt...| Room and pillar.| Furaace, . . Harse .. | Loaal,
Walker mine: ..o iiidi ol John Waddel. ......| Vandali Shaft...| Room and pillar.| Furnace . .. Horse .. | Local,
William White ......... William Whits ... Shaft...| Reom aod pillar | Farnace.. . Horse . | Lovcal.
BnOOKE CORL 00 i sivcenrvssonersanspsases William Snook ... ghatt,..| Room and plllar.| Furnace.... Harse .| Loeal,
RobOrt DATRON. . .« vusvvevssursnmwssaceavs R. Carson .......... Shaft...| Room and pillar | Furnace, Harse .| Local,
French Coal Co..... .. ...... . ...| E. P. French... ... Shaft.. | Room and plilar.| Furpacs . Horse . | Loeal,

FHOLOAJSHI FNIN HLVIS
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JASPER COUNTY.

The shipping trads of this county is entirely in the hands of the Jasper
County Coal company. The company’s mines are locatad on the Towa
Northern railway, and are good prodacers, their output las’ year amount-
ing to 179,000 tons of c)al of all grades, giving empl )yment to 285 men.
The county is we'l supplied with local mines. Saveral of them are located
east of Colfax, within a few miles of that town, fully able to supply all
dom:stic demands. South and southwest of Newton are a number of
P mines. Among them Snook’s mine, the French Coal company’s mine and

Carson’s mine are the best producers. South of Prairie City and near Van-
dalia are a numbar of mines that in the aggregate produce considerable
coal that fiads & ready markat in the surrounding country. A few of the
smaller mines have drift or slope openings; the rest ara shaft mines.

Daring the last year tha coal trads of ths couaty has been fairly satis-
[ factory. The output was larger than in 1893, and the increiss in tha lasy
two years over the pricediag biennial periol amounted to 71,230 toas.

HOW VENTILATED.

Fan. .
Fan.

i1lar.
illar.| Jet.
illar | Jet

Room and gﬂlnr. Furn
pillar.

PLAN OF WORK-
ING MINE.
Koom and p
Koom and p!
.| Room and pillar | Fu

Room and

Room and pillar.
Room and piliar
Room and pillar.
Room and

.| Room and pillar | Fan..
.| Room azd pillar.| Fan.
.| Room and pillar.

.| Room and pillar

.| Roum and pil

-| Room and
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KEOKUK COUNTY.

JEFFERSON COUNTY.

The c)al area of this county is not extensiva. Cimparative'y very little
coal has been shipped out of the co inty since its existence was discovered
there decades ago. The largest mine the county ever had was located at
Perlee. It was not a suce3ss fiaancially, only lasted a few years, and wa3
exhausted and abandoned more than twenty years ago. Since then no rall-
road mine has been op2ned in the county. Still, thers are good basins of
coal in existencs. The eeam runs from three to four and one-half feet in
thickness and is of fair quality. Miniag is now carried on in & small way
in diffsrent parts of the county. S>juth and west of Fairfleld several mines
are in operation, and their output flads a ready sale at the county seat.
South of Libartyville several mines are locat:d, which have a fair trade in
cold weather.

ADDRESS.

What Cheer....
What Cheer...

POSTOFFICE

What Cheer ..

MAHASKA COUNTY.

.| What Cheer....

KEOKUK COUNTY.

Keokuk county lies along the eastern boundary of the main Iowa coal
field; in fact, in the eastera portion of ths couaty the sub-carboniferous
formation makes its appearanca immeliataly below the drift. Notwith-
standing its somewhat limited coal area, this county has been, and is yet,
one of the best coal-producing counties in the state. The center of the pro-
dusing region is What Choer, and within a few miles of this towa all the
principal mines are located. The coal is of a fair quality, and in a few

NAME OF COMPANY, FIRM OR
OPERATOR.
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places is seven feet in thickness. The local basins are, however, of limited
extent, due to fault and the erosive ac ion of the elements. For this reason
the territory that can be worked from each mine is comparatively small,
and were it not for the f_ct that the shipping facilities are good and the
markets avallable among the best in the state, mining at this tim= would
not be a profitable business in this county. The coal-carrying railroads are
the Chicago & North-Western and the Burlington, Cedar Rapids &
Northern.

On the Chicago & North-Westera railway the following companies have
mines located: The Crescent (oal company, Columbian Coal company,
Thomas Bros , and Lambert Bros. & 3. On the Burlington, Cedar Rap-
ids & Northern, O. W. Olive aand the Thompion Coal Co. have mines. The
Cedar Rapids Coal company operated mines on the latter road until
recently, but they are abandoned now.

The three largest mines are the Crescent, Columbian and Klondike.
The Crescent employs about 170 men, the Columbian 181, and the Klondike
60 men. On account of the shallow covering, considerable water finds its
way into the mines, and it requires careful watching to guard against a
heavy inflow which may entail a heavy loss and a probable closing down of
at least a portion of the mine. Only last winter an immense inflow drowned
every mule in the Columbian mine and filled the mine completely, and it
took we:ks of incessant pumping and an exjense of thousands of dollars to
unwater the mine.

The local mines, some of them very well equipped, gave employment to
a considerable number of men. )

The increase in tonnage of the last two years over the preceding biennial
per'od amounts to 66,5688 tons.

MAHASKA COUNTY.

For a generation Mahaska county has stood at the head of the list of
coal-producing countics of Iowa, and there is no doubt that it will occupy
that position for some years to come. Naturally the territory immediately
adjacent to the railroads has been worked out to a considerable extent, and
future mines will have to be dsveloped further away from them. There
are large flelds somewhat remote from the railroad in existence in the
county, that are as yet practically untouched, but the commencement of
work on them is only a question of time. They will be developed as soon
as the mines now running show signs of failling. The coal is considered a
good steam coal, and is of fair thickness, averaging nearly five feet. The
coal measures of the county are shallow, and no workable vein of coal seems
to exist below the one that Is now so extensively worked. Some of the
mines have been opened by slopes, and where shafts were needed they
were of limited depth, none of them exceeding 150 feet. Erosion has
divided this coal fleld into & number of small basins, the existence and
extent of which can only be ascertained by thorough prospecting.

Rallroad facilities are good. Four roads traverse the county, namely,
the Chicago, Rock Island & Pacific, the Chicago & North-Western, the Towa

STATE MINE IVSPECTORS. 9

Central, and the Burlington & Western. Over these roads eighteen mines
ship their product to markets in Iowa, Nebraska and Minnesota.

The Consolidation Coal company operates four mines, Nos. 6, 7, 8 and 9.
They are all located on the Chicago & North-Western railway. No. 6 and
No. 7 are developing no new territory. The plllars in these mines are now
being taken out and tLey will soon be finished. No 9 is a comparatively
new mine and isa good producer, and the underground workings are carried
on in a systematicand creditable manner. This company has in its employ
about 550 men.

The Americin Coal company operates two mines, Nos. 2 and 4, located
on the Chicago, Rock Island & Pacific railroad, at and near Evans. No. 2
mine has been worked longer and produced more coal than any mine ever
opened in this county. No. 4 mine, one mile west of No. 2, has been some-
what of a disappointment to the owners. A large fault was encountered on
the north side of the shaft and after repeated, unsuccessful efforts to work
through it, that portion of the mive was abandoned. The average number
of men employed at these two mines is 302,

The Oskaloosa Coal & Mining company operates three mines. Nos. 2
and 3 are Jocated west and south respectively from Beacon, on the Chicago,
Rock Island & Pacific railway, No. 4 is located on the Chicagn & North-
Western, and one-half mile south of No. 3. Average number of men
employed, 330.

The Whitebreast Fuel company’s mine No. 28, is located at Pekay, on
the Jowa Central railroad. Itis one of the largest mines in the county and
gives employment to 273 men.

The Iowa Fuel company operates a mine at Colon, on the Chicago &
North-Western railroad, and employs 150 men.

The Lost Creek Coal company employs 200 men. Its mine is located at
Lost Creek, and its output is shipped over the I)wa Central and the Bur-
lington & Western railways.

The Garfield Coal company has a slope mine northwest of Beacon on the
Chicago, Rock Island & Pacific railroad, and employs 150 men.

The M. B. Foster coal company opsrates a mine at Fishville, on the
Chicago Rack Island & Pucifis railroal, whera sixty man are em>loyed.

The Hoover Coal company uatil recently operated & mine at Carboaado
on the Towa Central rallway. It is now abandoned.

The Klondike Coal company commenced operating a mine five miles
south of Oskaloosa, on the Chicago & North-Western railway, in 1808, A
fair fisld of coal has been developed and 110 men are now employed.

Long Bros. have a small plant on the Burlington & Western railway.

A considerable number of small mines are in operation throughout the
county. Some of them are giving employment to a small force of men the
year around, but the majority of them are worked only during the winter
Season, to supply coal for home consumption.

The output of coal for the year ending June 30, 1899, exceeded that of
the previous year by 94,854 tons, and during the two years ending June 30,
1899, the inorease over the preceding bisnnial period amsunted to 369,000
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SCOTT COUNTY. -
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RESIDENCE.
Muchakinock.
.| What Uneer,
W hat Oheer.
What Oheer.
What Oheer.
.| Muchakinock.

What Cheer.
What Cheer.
What Cheer.
Lost Creek.

.| What Cheer.
Oskaloosa.

EXPLOSIONS IN MINES.

The following article, written by me, was published in the ‘“ Colliery
Engineer and Metal Miner " sometime ago. The views and conclusions
presented herein are, as I believe, sustained by facts which were developed
by close investigation of the more-recent explosions in the mines in this
country, and especially those situated in the western states. It is deplor-
able that even now a dangerous ignorance as to their cause exists in this
state among mine men, who ought to be better informed, and, as this
report will probably reach every mining camp in the state, the republica-
i/ tion of the article may help to clear away some of that ignorance, and thus
eorrespondingly increase the safety of our mines,

It is not the objact of this article to advance any new theories or to con-
trovert those that have been fairly well established as true; its aim is
to present some facts concerning coal-dust explosions that have been
obtained through careful investigation, directed with the purpose to make
them of practical value to the miner, and to clear away, in a measure, the
mystery and doubt that as yet seemingly surround these explosions.

Experiments, carried on by men whose standing as scientists and mining
experts is sufficlent guaranty of acourate and thorough research, have
shown that the presence of coal dust in any mine, where powder is used for
blasting purposes, or where fire-damp, even in small quantities, exists, may,
under certain conditions, become a source of great danger to life and prop-

ught by
m Cage

CAUSE OF ACCIDENT.
Hit by flying coal .

ng roof. .
ng roof......

slipyed under car.

Shot explosion

Falliog coal...

Shot went off prematurely ..
.| Caught between trip and rib

Caught by cuge..

Mule stumbled ..
Hand ca

Falllng roof...... ....ooces
Fall
Fall

} inj red
s and collar boné broken. | Fell fro

ers amputated .

T T

CHARACTER OF INJURY.

ght arm and hand cut.
broken

Two fin
Collar bone and two ribs broken. .

Two ribs broken .........ccceee ooen
Disloceved buck. .. R
Right leg broken.... ..

Back |

Siight fracture ...

ref

Left

Back 1o

Back in

Abdom:

Left le;

i

Head severel

Leg braised.. 5

Rib broken, back..

Two ribs broken..

Shoulder bruised..

La g broken and bruise

Kiuger catoff ..

Botn leg

3

NON-FATAL ACCIDENTS.

We admit that these experiments, investigations and subsequent deduc-
tions have been of great value to the mining world, and it is not our inten-
tlon to attempt to detract in the least degree from their merits, yet, in the
light of facts now at our disposal, it seems to us that, in accounting for piut
explosions, which could not have been the result of fire-damp, undue prom-
e inence has been given to the presence of coal-dust in establishing the cause

: of these explosions, at the expense of another factor that, as we sha]l try to
show, is of great, impor , because, without its presence, the dust will
at once cease to be an element of danger. The reason these men had for
making dust the prime factor can be accounted for by the fact that their
experiments and investigations were mostly conducted with g view to
3 ? establish the easy inflammability of coal dust. This they did very success-
g §'a>_‘. § 5 Hully, but their success in this direction led them to the error of assuming
RCCE ] 50‘63 288 t0b much in pronouncing dust the paramount factor i

] 0 & so-called coal-d
CELEEEEE PR PR EEE ST explosion. We must consider that conditions, as they exist in sy wer s
5335‘8!i‘;““ds"iﬁ‘s‘ﬁ;“ﬁﬁ;‘ | e aes neoessarily differ materially from those surrounding exporimens.

’ carried on in an artificial drift or shaft built at or near the surface, and
. i § = § i § ii . \ that baing the case, it must be admitted that a proper conclusion o.m;ot. b;
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It is generally claimed that blown-out shots were the orlginyslncm;sie
of nearly all dust explosions that have occurred in the past. Wh tlat s
statement is undoubtedly true, it must not be supl?osed that every b: ownd-
out shot is capable of causing an explosion, even if the mine.is dusty an
the dust easily inlammable. In lowa the Chicago and Jowa mine had been
in operation sixteen years before a disastrous explosion occurred there.
The mine was always free from gas. During all these years blown-out shots
were of daily occurrence in this mine; dust was always present to & greater
or less extent; the coal contalned always a large amount of volatile mnger,
almost equaling the fixed carbon and averaging nearly 40 per cent. et,
under these conditions, looked upon as most fsvorabla. to the development
of & dust explosion, this mine was worked, as stated, without serious mishap
for sixteen years, a fact that should conclusively show that peculi::r,
additional conditions must prevail before the danger of & coal-dust explo-
imminent.
’thVb: ?::E:ie that enough data have been furnished by explosions that
occurred during the last eight or ten years to determine, with afair degree
of aecuracy, just what conditions must-exist and what factors are necessary
to cause an explosion in the absence of fire-damp. In our opinion the most
actors uired are:
“s;":':al:lilmens:e?leut and considerable flame, furnished by & blown-out
shot so located and tamped in such manner that the intensely-he{ted gases,
developed by the explosion of the powder in the hole, will be projected into
the passing air-current with the utmost force and without any appreciable
e in their initial temperature.
d“;::nd.—A rapldly moving current of pure air of great volume and low
ture.
tQm‘l‘!"lzeil;;.——Coa.l-cl\m,, floating in the air of the ﬁine, of such fineness and
n as will promote easy and rapid ignition.

wm:l:ondltionsp have much to do with determining the extent and
severity of an explosion, but they do not constitute primary factors; their
influence becomes manifest only after an explosion is actually under way.

Next to the first factor mentfoned, we consider the second of most
importance, and we are emphatically of the opinion that the volume of air
entering a mine, its purity and temperature, exert & more powerful influ-
ence in bringing about an explosion than the greater or less amount of
coal-dust present. We believe that the greater the volume of air in a mine
the greater will be tha likelihood of an explosion, should the necessary
initial force be furnished by a blown-out shot of the kind mentioned above;
and we believe, further, that any material decrease in the volume of the
ventilating current will also lessen the danger and have the tendency to
make an explosion less severe, should one occur. We are aware that these
assertions are looked upon by some as faulty, and that we have the theories
and views of men against us who claim the very opposite as the truth.
That their case may be fairly presented, we submit these excerpts:

In The Collliery Engineer and Metal Miner of June, 1893, page 255, a
description of the explosion at Cedar Mines, Iowa, by Mr. J.T. Beard, is
given, and in it we find the following: ‘‘ Let us note here again that the
burning will advance all the further in the pit, and cover a greater area,
just in proportion as the supply of fresh air is lessened, as it will nece:
sarily have to travel further before finding oxygen enough to burn it out.
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An article on the Jack Oak mine explosion, published in the Ottumwa
Courier, contains this statement: ‘‘It has been suggested that a lessening
of the current, either by slowing down the fan or by partially opening the
door previous to firing time, would act to destroy to a large extent the
force of an explosion, should one occur. ILet us see how this would be.
We would have less air traveling upon the airways and throughout the
workings, and a consequent decrease of pressure in the pit, on the one
hand. We have, on the other hand, the same explosive force and expansive
energy at the initial point; the same amount of dust will be stirred up and
thrown in suspension upon the air in the region of the shot, and practically
the same amount of .gaseous material will be at hand, depending upon the
supply of oxygen to burn it. This is fired from the flame of the shot and
rolls out upon the entry, propelled by its expansive force; meeting the cur-
rent, it feeds upon the oxygen there supplied and continues thus advancing
till the outward expanding energy and the inward pressure of the current,
aided by the tendency toward a vacuum behind, neutralize each other,
when the further progress of the flame is stayed. Now (not to say a wind,
but), with the customary amount of air passing, the burning and advance
of the flame will be more rapid, the tendency toward a vacuum correspond-
ingly stronger, and opposing pit pressure will be higher; all of these influ-
ences will unite to stay the progress of the flames in the entries sooner than
when the current of air has been reduced.”

We believe the above views to be erroneous and in opposition to phys-
ical laws.

The writer of the first quotation certainly promulgates a strange doc-
trine when he tells the reader that the * burning ” (fire, lame) will travel
further, and, therefore, continue to burn longer, without a plentiful supply
of oxygen than with it—a doctrine that will hardly be acceptable to the
physicist.

In the second quotation we are asked to believe that the same force (for
nothing is said about it being augmented in any way) can overcome and
remove a greater opposing force with more easeand rapidity than a smaller
one. The writer also maintains that the formation of & vacuum behind the
explosive force will proceed more rapidly, if said force is opposed by a
strong current of air, and he holds that such current will materially assist
to limit the extent of an explosion. We readily admit that the quicker a
vacuum can be formed back of an explosion, the sooner will its advance be
checked and the recoil take place, but we cannot admit that this result will
be hastened through the inflowof a large volume of air, for a strong current
will most certainly offer greater opposition to such advance than a weak
one, & greater weight will have to be repelled, consequently the progress of
an explosion will be less rapid; thus a strong current of alir, instead of
hastening the formation of a vacuum, will positively retard it, and we claim
that this retardation, slight though it be, is absolutely essential to develop
a dust explosion in its greatest intensity. It isonly when theheat and flame
travel at a comparatively low speed that the latent energy stored in the
dust can be fully developed and become an important factor in, propagating
and intensifying an explosion, by allowing sufficient time for thorough and
complete distillation and ignition of the gases it contains. As the force of
an explosion gains in strength by this additional heat, the opposing air
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current will be pressed back faster and faster until, when finally overcome,
the opportunity is given to allow the outward rush of the explosion I.o go
on with such rapidity as to make possible the formation of a vacuum, z;:g;
enough and strong enough to check the explosion’s advance and pull it
ain.
lnw;";tzgng air current is not only necessary to lntensi'fy the ff)rce of T]n
explosion, but it is needed to make an explosion, of any size possible aft ﬂh .
We know that, in order to fully develop the rendering properties of the
heated gases generated by an explosion of powder, they must first b:)clon-
fined in & hole closed with & sufficient amount of tamping; and °_° to bring
out the initial force of a dust explosion in its greatest strength, it is neces-
sary to confine it at first to & limited space in order to concentrate the lorice
of heat and flame and prevent an immediate fragmentary scattering of its
strength. The ioflow of a large volume of air wlll.do this effectually, fuil]-I
nishing , 80 to speak, the necessary tamping. It will yet do more. It ;vh
add to an explosion an energizing element by providing that v.tal nourish-
me, & plentiful supply of oxygen.
me%;:os:.‘a:ed bhn.l: the air lnpnpmlne to become a prime factor in an explo-
slon, besides being of large volume, must be pure and of low temperature,
and we believe that these conditions are absolutely essential and must exist
before a dust explosion can occur. There is not a case on record where
such explosions ever oceurred in a badly veotilated mine; on the contrary,
we find that they invariably happened in mines where the ventilation was
of superior character and then generally on the intake airway. That low
temperature of the air must be regarded asan essentlal requirement is
shown by the fact that these explosions occurred almost without exception
in the colde r months of the year. There are good reasons why the cold air
of mid-winter should be of so much greater assistance in the creation of a
dust explosion than the heated atmosphere of the months of July and
August.

Cold air, being much heavier than warm air, is by reason of its greater
weight, and therefore greater opposing force, better adapted than the
latter to concentrate and confine the heated gases and flame of & blown-out
shot and to bring out their full force with greater effect. Again, cold air
contains more oxygen per cubie foot than warm air, and more oxygen means
easlier, flercer and more rapid combustion.

The warm air of mid-summer, flowing through a mine, will act on the
dust like a spray; it will saturate the latter with moisture and prevent its
rising from the floor and sides and floating along with the air current, while
the cold air will absorb moisture, dry out the dust, and permit the finer

particles to float readily in the air, provgding the easily ignited fuel which

feeds and extends a dust explosion.

The mode of ventilation has much to do with determining the severity
and extent of a dust explosion. Such explosion, oceurring in a mine using
a force-fan, will generally extend over more territory and be more destruc-
tive to property than one occurring in & mine ventilated by exhaust fan or
furnace. The reason for this is not bard to find. With exhaustive ventila-
tion the supply of fresh air to the mine is not only immediately shut off as
soon as an explosion is started, but the amount of air back of the starting
point of an explosion is steadily reduced by the action of the fan or furnace.
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The benefit derived is two-fold. A powerful vacuum will be steadily formed,
checking the explosion’s advance, and on its recoil it will find a diminished
supply of oxygen detracting from its force.

It is quite different should an explosion occur in a mine ventilated by a
force-fan. Here a continuous supply of oxygen is furnished and thrown
against Lhe explosion in front, while back of it no agency is at work to
diminish it, the speedy formation of a vacuum is delayed, heat and flame
will be increased, and the explosion’s force enhanced. The result is greater
destruction extending over a larger territory.

Very seldom indeed does an exhaust-fan suffer destruction from the
effects of a dust explosion unaided by fire-damp. For the reason above
given its force will be spent before it can reach the upcast. We know of
only one instance where an exhaust-fan was destroyed at a non-gaseous mine
by such explosion. This happened at Rich Hill, Mo., December 29, 1891;
but in this case the mine was new, its workings were yet of limited extent,
and the fan was erected in close proximity to the downcast shaft, the upcast
and downcast being separated only by a wooden partition.

On the other hand, an explosion traceable to coal-dust, occurring in a
mine ventilated by a force-fan, is almost sure to wreck the ventilator. As
examples we mention the Pekay, Iowa, disaster of 1892, and the recent
explosion at the Vulcan mine in Colorado. In both instances the fans were
wrecked, the explosion extended through either mine from downcast to
upeast, and in both cases the destruction wrought was fearful.

The latter case seems to furnish a very strong argument in favor of the
ground we have taken, that the greater the amount of air going into a mine
the more pronounced will be the danger of a dust explosion in the presence
of a blown-out shot. Originally the Vulcan mine was ventilated by a force-
fan producing about 34,000 cubic feet of air per minute; a few months before
the explosion occurred the management added another fan, and the two
working together forced into the mine from 54,000 to 60,000 cubic feet per
minute. With the less volume the mine had been working in safety; with
the greater came death and destruction. In this case the large volume of
air present did not only add force to the explosion, but it became also the
direct means by which all the men in the mine lost their lives. The excel-
lent description of this disaster by Mine Inspector David Griffiths, of Colo-
rado, leads us to believe that while the force gained through limited igni-
tion of coal-dust and possibly small quantities of gas, and added to the pri-
mary force developed by the blown-out shot, was not very great, it was

amply sufficient to hurl the great mass of air with such force and rapidity
through the mine as to invest it with the violence and destructiveness of a
tornado. '

This article may appear to some an argument in favor of poor ventila-
tion. It should not be so considered. It should be the aim of all to sup-
press the occurrence of dangerous blown-out shots and thus eliminate the
primary cause of these explosions, That accomplished, the air-current
entering a mine, no matter how large its volume may be, can then fulfill its
beneficent mission to preserve and sustain life, and there need be no fear
that its dangerous forces will be awakened. The proposition to do away
with the atmosphere surrounding the earth, to prevent the occurrences of

‘cyclones and tornadoes, would be about as sensible as the suggestion of the

idea of inefficient ventilation to prevent a dust explosion in a mine.



