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CHAPTER I

HISTORT OF GQAT, MINE SAFETY

The progress of coel mine s=fety mey be compered to tne de-
velopment ia mining throuzih the yesars. Then co2l wes first dis-
covered centuries sgo, it was teken from river or creekx beds and
from the outcroppings v the sides of hills, After removiag the
most accessible cool from the surface, it was necessary to wmine
the coal by quarrying or stripping the overburden frouw the coal
seams., It is reasonebhle to assume thet when such opersztions be-
gzn, accidents of a serious nature also began to occur. Such ac-
cidents were no doubt due to rolling rocks or stones, falling mater-
ial, and by falls of persons.

As the need for coal increesed and the availability of coal
near to the surfoce diminished, underground operstions began, first
by driving drifts into the coal seems snd later by shafts., Simul-
teneocusly the hezards of mining increased. Aécidents from falls
of roof occurred because proper support was not afforded to the
structure over the cozl. It was natural that the miners in the sarly
days did mot héve the advantage of educstion or experiences of the
past to demonstrate what precautions should be ébserved, and conse-
quently, accldents occurred due to ignorance of the hazards,

—_—

Mine floodings were not uncommog/together with falls of per-

sons into éharts, accidents from hand tools, and vitlated air. Like

all happenings of note, the history of mining records only the moat

noteworthy incidents. Much hag beaen written in the past about the



legends of the evil spirits accountable far the loss of lifé in
the wndergrowmd workings. The legends related how the spirits
would atrangle the miners, making them sick, and in instences
taking their lives. With such incidents wmexplained, super-
stitions soon became guite prevalent about the evils of the
minexs,

Mines in the early days were very poorly ventilated, and in
fact, no thought had been given to affording a means of circula-
ting alr through the underground workings; hence, many men were
overcome, and some fatally, EEE_EO the vitiated corndition of the
mine atmospheres. A£ about the same time explosions of the at-
mosphere in the mines occurred, resulting in the burning of the
miners and in some occasiéns damaging the property and causing
the loss of life.

With such apparently supernatursl occurrances, men of sci-
ence .such a8 chemigts were called in to make a study of fhe con-
ditions in the mines, and it was learned that different gdses oc-
curred such as carbon dloxide, carbon mopoxide, anid methans or in
the miners'! vocabulary, black deamp, white damp, and fire damp, re-
spectively.

Reglizing that some mesns of air cilrculetion was essential,

it was discovered that = fire located in the bottom of the shaft

would create sufficient movement of air to ventilate the mine.
Mine explosions, however, continued to occur, and as s consequence,

the first safety lamps were brought into existance. At the same



time it wes lesrned thet e definite pler for coal extraction would
have to be followed to allow proper mine ventilation. The miners
learned thet from their candles gas would lgnite in pockets or
cavitles in the roof where the gas had accumulated.

The first flame safety lemp was invented by Dr. Clanny of
New Castle, Englend in 1815, but it was not practicel for mine use.
2t about the same time Sir Humphrey Davy developed & lamp that
was more practicel, eand upon this principle the present Aday Kohler
end Wolf safety lamps are based. By utilizing the flame safety
lemp, explosive‘gas could be detected and the hazard made lmown or
eliminated by affording bettqr ventlletion. The general use of
safety lamps for all men in thelminés dld not come into exisEfEFe
dus, primarily, to the opposition to their use by the miners as
has slways been the case when any new device iz created for the
bettermert of conditions or practices. The managemen£ of any mine
where the fleme ssfety lamp was uded had to furnish the lamps, and
usuelly these lamps were not utilized wntil after an explosion had
occurred, demanding such use.

By public demend, because of so msny violent deaths due to
mine explosiong, the Parliament of England initisted an investiga-
tion of the conl mine disasters, and based upon this investigeation,
laﬁa were provided for the appointment of iﬁspectors and inspections
of mines. Neturally, s material redﬁotion of mine explosions re-
sulted. |

The development of the cosl seams in the Tnited States was al-



so progressing in a manner similer to those in Grest Britain,

but due to the lexity on the part of the legisletive bodies, lit-

1le or no cognizance was given the need for legislation in the
stetes to prevent the loss of 1life in the coel mines of this coun-
try. Consequently, mine disasters continued to occur, many from
gas or dust explosions while others occurred from drownings

or mine fires. During this same period the usual run of mine ac-
cidents involving only one or two men, continued to occur from
falls of roof, face or sides, haulage, machinery, etc.

The development of newsr methods of mining introduced ad-
ditionel hazards In the mines. Coal, insteed of belng mined by
hand with picks, sledges, and wedges with the subsequent uﬁe of
explosives, was mined by the use of mining machines, flrst by the
compressed air puncher type snd later with the chaln type cutter.
By using mining mechines more rapid extraction of coal resulted,
and oconsequently, more tonnage per individuel wes produced; yet,

accldents occurred due to allowing greater sreas of roof, wsup-

‘ported, to manipulate the machines. Electrocutions oceurred from
the use of electricity, especially in wet mines. Occasionally
men would be injured, sometimes fatelly, by falling into the cut-
ter chaina on the machines.

Because of the more rapid extraction of coil, it was neces-
sary to improve the system of haulage and, thus, electric and com-
pressed 2ir locomotives came into general use, both for gathering

coal at the face and in hauling to the shaft or drift mouth. In



view of the flexibility of the electric locomotive, a2ll other types
were gradually supplonted. The use of mechenical haulages resulted
in accidents due te, individusls being run over by cars or motors, ¢v
being caught betweén cars or between cars and props or ribs, mashed
hands during coupling of cars, run-e-way cars, end collisions be-
tween haulage motors as well as electrocutions from trolley wires.

Because of the fact that accidents in mines from the usual
ceuses of roof falls, haulage, explosives, hand tools, handling of
nmaterials, and others were tsken for granted, very little affort
was directed toward improving the working conditions or practices
governing the safety of the mines or miners; consequently, acci-
dents continued to oceur.

It was not wntll after the turn of the twentieth century
when, due to the frequency of mine disasters* throughout the United
States, did legislatures of states and members of the congress de-
mand that efforts be mede to arrive at the cause andlprevention of
such disasters. The various cosl producing states established laws
perteining to wmining, end the congress of the United .States enacted,
in 1910, laws establishing the Burezu of Mines to investigate the
heslth and safety of the men engoged ir the minersl industries.

The Buresu of Mines at the present time is considered the suthor-
ity on coal mine and metal mine safety throughout the nation. Inves-
tigations of coal mine disasters and other mine accidents are made
by the Bureau of Mines engineers to determine the causes. Recom-

mendetions are made for the purpose of eliminating recurrence of

#See Table L



such accidents so thet the efficiency of the mine may be im-
proved.

A number of safety educational programs have been devel-
oped. The varlous courses of training glven are first aid to the
injured, mine rescue, advanced mine rescue, and Tecovery opera-
tions7together with the sc¢cident prevention course.

An experimental mine i1s maintained at Bruceton, near Pitts-
burgh, Pennsylvania where experiments on explosives, rock dust-
ing, mine gases, and other feamtures of mine safety measures are
tested and approved for safety of the mining industry. A lab- -
oratory is located in the experlmentel station at Pittsburgh
where various mining equipment are inspected for safety features,
principally for permissibility for use in coal mines. Many devices
for respiratory protection for the coal minlng industry and other
industries, as well, ares tested for approval in the }aboratory.
das, air, and dust samples are anslyzed and the information uti-
1ized by the industry to understend the conditions prevalent in the
mines,

Much credit must be given to the work of the United States
Bureau of Mines engineers in the earl& days of its existance in as-
sisting in mine rescue activities at mine fires and explosions. A
number of the men lost thelr own lives in helping to rescue others
or during the restoration of order to a mining property. In recent
yeaers the studies concerning dust conditions which_gffect the health

—

hezard of miners has engeged considerable time and effort.

~6-



CHAPTER II

— e A — — D

One phase of cozl mine‘safety is that of engineering, and it
deals with surveys of mines, lnvestigations of accidents, and thse
design or planning of coal mine operations., There are many fea-
tures connected with the engineering sspect gjfecting cogl mine
sefety. -

The fact that the coal mining industry has been in exis-
Eggge for hundreds of years and the concerted efforts concerning
gefety are of recent thought and expression necessarily demands
that the efforts in engineering must deal with existing operstions
and practices. It is with this thought in mind that the subject
will be discussed.

The hlstory of the mine and the district in which the mine

is located is quite often importent in determining whet may be ex-

pecte&, especlally so from cosl mine explosions, fires, or from
water. If explosions have occurred in a mine, it may have been

due to several sources. The geological structure may be such that
considérable quantities of methane gas are liberated and if al-
lowed to zccumulete, may be ignited. The coel seam mcy be dry and
dusty, and for this reason, dust explosions had occurred from blown
out shots or by ignitions of Small quantities of methane gas which
propogated the dust so that the dust was ignited, resulting in des-
truction to the property and loss of life. In some areas mines

have been worked out and because of the water bearing formations

-7~



or {looding from the surface, were filled with water. [ig,mining

corl adjacent to such flooded mines, edejguate protecciion should
M

be observed and considered at all timesi_j

Surface Operations--The surface plent and equipment of mines vary

according to the type of operation, Some are of the most crude type
and they may offer very few hazards, yet in the modera up-to-date
operntions where thousands of tons of coel are prepered daily, meny
hezards exist. Fire protection in the form of suitable fire ex-
tinguishers of soda acid, carbon tetrachloride, or other types
should be availasble at strategic locations in the event of fire
to buildings or equipment. Water systems are ususlly availsble
at most mines for use in fighting fires.

Electrical installations should be made in accordance with
the accepted code for the state or locality in which the mine is

located. Too often changes are mede in the asversgs electrical

ingtalletion and safety features of the original installations
are destroyed. Wires ere not properly strung on insulators,
swltches are of the open knife type, extension cords are allowed
to become badly worn and shorted, electrical equipment improperly
grounded, and motors of imsufficient size or capacity allowed to
operate at an overload. Quite often fuses are displaced with
ordinary wire. Switch boards are not properly protected to pre-
vent uwnauthorized persons having access {o them, and properly in-
sulated mats are not used in front of switch boards.

In preperation plents there sre quantities of dust produced

8-



by the hendling or movement of coal. Thers should be careful
consideration given to the elimination of dust by installing dust
collecting systems st the source of dust production. If the plant
is not large enocugh to justify elaborate dust collecting wmits,
wetting the coal with water spray at dumping point will reduce
materially the production of dust. Frequent and regular clean~
ing of the plant will remove accumulstions of dust. It is im-
portant that the dust problem in preparation plents be considered
gince explosiong have occurred due to dust accumulations being
—
- propegated and ignited.

Stairways should be erected to allow access to various parts
of structures. They should be equipped with hand rails and prép—
erly illuminsted.

Moving machinery having exposed belt drives or gears must be
properly protected to keep men from being caught and injured. This
is particularly true in the new preperation plants where there is
usually a great amount of machinery and grester numbsrs of men em—
ployed.

Accidents In manipulating rallroad cars through the prepara-
tion plant and in the yards account for serious surface plant los-
ges. Car retarding devices should be utilized wherever possible,
end where not avallable, properly construeted blocks to fit the
rail and car wheel should be used. Many men hiave been injured
in attempting to ride run-a-way cars in hope of trying to brake

them with défective braking mechanisms. It is far better to get



away from rim-a-way cars and let them travel until they come to
a stop by -hitting other cars or by derailing.

The disposal of refuse about some mines presents quite a
problem, especially so if longwall mining is utilized., When
the refuse is disposed of on the surface, the weethering of the
refuse results in firing of the dump and many times the intake
air of the mine draws the smoke from the pile and circulates the
smoke through the mine, thus,/conteminsting the air. After re-
fuse piles or dumps have been allowed to burn for a number of
years, & distinet hezard exists to individuals, usually children
or persons engaged ln recovering pieces of coal, by their falling
through the crust of the dump into the fire below. The premises
of mining companies should be posted@ prohibiting trespassing and
recovering of coal from waste disposal dumps.

Hoisting equipment about a mine should be properly designed
to take care of the requirements pl=ced upon 1t by the tonnags pro-
duced. There are stlll many steam units in use at mines, yet many
units now in use ares powered by electricity. In many of the small
operations, the gasoline automobile engine has been converted for
use in hoisting both in shafts and slopes.

At phe large modern mines using elther steam or electricity,
ovgrwind and speed control devices are in use to govern the over-
hoisting or speed of hoisting to prevent accidents from this source.
Ph}eiéal examinations of the hoisting engineers should be the rule,

yet, there are very few coal companies.following this practice.
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Regular daily inspections of hoisting equipment is pr&éticed_

at larger and more modern properties, still) little or no thought
is given such equipment at small mines. This accounts for the
failure of hoisting equipment in the smeller mines wherees such
fallures seldom occur at well menaged properties.

Cages in the modern operations are self-dumping types, and
in some instances skips are used, esrecielly in the larger mines.
The small mines, employing ten or fifteen men, very seldom have
anything except fixed bottoms on cages necessitating removing cars
at tipple ianding for dumpling. Covers should be installed on all
cages and equlpped with bars or chains across ends and hand-holds.
A lining or rail and toe board should be installed on guide sides
to prevent men slipping and falling off cages. It i3 also viorth
whilé to hove the open ends of cages protected with suitable gates
to make hoisting or lowering o%'men safer.

A1l cages should be equipped with safety catches as the maj-
ority are, but the design on so many catches make them almost use-
less. M;st catches are designed to grip into the guides by pres-
sing againat the guides when the tension on the hoisting rope is
releaged. This action does not give sufficient braging effect to-
stop thé ordinary loaded cage. The typs of safety catch that should
be utilized is similar to the ones used on elevators. This type
18 actuated by the relsase of the tension on the hoisting répe
allowingltwo notched eccentric cams on each upper guide shoe to

rotate toward the guide and apply the braking'action, allowing the



thrust on the guides to be parallel to the guide rather thesn
perpendicular ss in the other type. Drop tests should be made

at frequent intervalg on days when the mine is idle  to deter-
mine if catches function properly. This is seldom, if éver, prac-
ticed. Cages, guides, and shaft lining should be inspected
regularly and at least weekly.

A11 shafts should be fully enclosed to a height of at least
six feet at &1l landings, and suitable gates installed. Care
should be exercised when hoisting or lowering men and the cagers
should have complete charge. 'Adequate 8ignal systems should be
utilized with code of signsls posted at all locations where gig-
nals are given or received. At no time should materials or tools
be cerried on a cage with men. Hoisting speeds for men should
be reasonable so that the englneer will have the hoist and cage -
under control at all times. If steam plaﬁts are utilized, the
safety codes for such installations should be followed.

In most mines of any size the fan and fan house are located
in proximity to the hoisting shaft at an auxiliary shaft which
may be known as the air shaft or escapement shaft. The fan se-
lected for ventilation of the mine may be one that will operate
exhausting or blowing. In the newser fan installations the air-
plene propeller type is now used to develap greater velocities
and guantities of air. A1l fan houses should be equipped with
explosion doors or wesk walls so that in the event there is a

disturbance in the ventilating circuit due to a huge fall or

~12-



because of an explosion, the fan, itself, will not be destroyed,
and the pressure exerted by the unusual condition will open the
explosion doors or brerk the weak walls. A signal device should
be mainteined on the fan to enable the engineer or others whoss
duty it is to watch the operations of the fan to know thrt the
fan is operating at the proper speed. The fan house should be
constructed, if possible, of incombustible material. This, how-
ever, 1s not the caze in many of the smaller operating compenies
at the present time. There should also be two sources of power
for the operation of the fan soc that in the esvent of one powarl
failure, the other may be utlllzed. The fan operation should
be inspected regularly by some person in authority at least once
during each operating shifft.

In every mine there should be maintained suitable water
supply and quarters for employess wherein they may have the op-
portunity of changing their clothes. Sanitation about any mine
property is very essential to the health of the men engeged in
the work, A system of checking the men into and out of the mine

should be utlilized.



Underground Mine Methods and Condltions

In the United States there are several gystems of mining
utilized at the present time. These systems vary with the dis-
trict in which the mining is done and asccording to the type of
coal being mined. Since many of the larger mine properties have.
introduced mechanized mine equipment, the system of mining has
also changed. At the present time the following systems are in
use: Long well, room and pillar, butt entries, penels, and long
faces,

IIn most of the smaller mines and particularly in the older
ones a two entry systemr 1s utilized. TYet, in the larger prop—-
erties and particularly so since mechenized mining has come inté
existance, multiple entries are used both to allow greater quan-
tities of air 1o be circulated and to facllitate haulﬁge'as well
a8 give sufficlent work for loading machine units in the advanced
work.

When planning mine opcratiqns it is very important that sur~
veys be considered so that rooms, entrles, and pillars between
rooms and entries will be maintajined at proper widths to eliminate
aqueezes whioh>quite often occur when . propertlies are dfiven on a
"hit or miss®™ plan. Many accidents heve resulted from poor engi-
neering surveys of underground properties. Mines heve been flood-
ed, bodies of gases encowntered, and in gsome instances the prob-
lem of dréinage has caused considerable expense due to improper

location of pumps and sumps. It is possible, if rooms and entries



are driven on sights, to maintain much better heulage systems and
better ventilatlion. When removing pillars, serious consideration
should be glven to sgqusezes or bumps which sometimes oceur in
seams of coal having much overburden. Bumps have occurred in
eastern Kentucky where huge blocks of coal piller hsve suddenly
burst, Injuring enyone in proximity to them. These bursts can,
without much difficulty, cause a mins exploslon because of the
propagation of coal duét and with the proper ignitiom.

Roof snd Floor--The quality of the roof of any coal mine is a
very important feature governing coal mine accldents because the
type of mining puiausd is governed in meny instances by the type
andlquality of roof ancountered, and in soms coal seams draw
8late may be very heavy or thick, necessitating the recovery of
the coal with conveyors loaded by hand rather £han with coal
loading maéhinas.. In other coal seems many slips, rolls, pots,
horsebacks, faults, and élay Beans exiat, causing considerable
difficulty in maintaining proper roof coutrol. In some mines it
has been nedesgary to devise pethoda of timbering by using steel
H or I beams supported with temporary jacks and good, rowmd tim-
bers.

In any mine a definite method of timbering must be followed,
and if necessary, supplementary safeﬁy pasts or props utilized.
The aocident experience in coal mines in the United States fof the
period 1906 through 1939 indicates that approximately 55% of the

fatal sccidents have been caused by falls of roof end sides. ‘When
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considering the number of men thet heve been Injured by this means,
certainly therc is a definite pleousible reasson why effective tim-
bering should be utilized in al}) underground cosl mines. Timbers
of sufficient numbers and slzes should be supplied to working places
a.t all times together with an adequate supply of cap pieces to en-
able the men to be able to set the necessary timbers for their pro-
tection. TIn some seams of coal it is necessary, because of the
helght or system such es in long wall, to properly sprag the coal
faces to prevent men being injured by falling coal from the face.
One of the most ilmportent features abouf roof control is proper
sounding of the roof in each working place where men have occasion
to be to complete eny particular Job. It 1s only by close atten-
tion to sounding of roof and removing of .loose material or proper
timbering that accidents from falls of roof will be greatly di-
minigbed. Becsuse of the fact that most men are wnat to neglect
pr§per timbering, it 1s necessary that very close supervision and
a definite plan be utilized so that sufficient timbers will be set.
It would be worth while for a study to be wede by mining men
and scientlists to devise & roof testing device that would give en
accurate indicetion of whether or not a dangerous roof condition
exists. Much thought has been given to this pafticular lder and
it was expressed at the Nationel Safety Congress in Chicago, Illinois
during the uwonth of October, 1940. No doubt an instrument of this |

type will be developed.
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Exnlosives and Blasting--Explosives should always be considered

dengerous elements to handle and extreme care should be used by
all ﬁersons coming in contect with them. A proper storage maga-
zine should he msintsined on the surface remote from all inhsbited
buildings. Detonators should be stored in e separate magazine
from reguler explosives. All boxes or containers of explosives
should be opened in the menner preseribed by the mapufacturer,

In the present day scheme of mining, black grain powder, black
pellet powder, permissible explosives, dynamite, cardox, sirmite,
airdox, and L,0.X. are utilized in =znd about coal mines. All ex-
plosives should be transported upon the surface and underground

in a safe manner. Too often men in charge of explosives about

the mine become oblivicus to the hazards end often nllow unsefe
practices to exist., In some mines explosives ere delivered to
central locations within the mine from which they are dlstributed
to the individual place3 where they ere prepared and fired. In
other properties men carry the explosives to the face in sscks or
especially constructed explosive carrying cases sufficient to hold
one dey's supply. Exploslves should be stored undefground in strong
vooden hoxes remote from electric circuits end out of line of shots
being fired. The methods of firing the varlous explosives vary
with Uhe type of explosive belng used, and the principle explosive
used in mines of this country iz bleck powder in either grain or
pellet form. Some ere fired by fuse and some by electricity. Im

gaseous mines permigssible explosives have been introduced and par-
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ticularly so in nines thet have been uechsnized where on-shift
shootling is permitted.

When prepering eny explosives such as bleck powder or per-
mlssibles, extreme cere should be utilized in keeping lights or
other sources of ignltion awey from the explosiveé, and when being
temped into the hole, care should be exercised not to use metal
bers which may cause a spark. Only wooden bers should be used in
tamping shots. Too often holes are not properly stemmed with in-
combustible materiel, amd as a result, there is the occasion for
windy shots which in some cases have caused dust explosions.

' Due to the edvancement in mechanized mining, because of the
fact that 1t 1s necessary to use mechaniéal equipment ss.much as
possible to have a jus£ return on the investment involved, on-
shifi shooting is ellowed in meny coal producing states. To off
set the hazards from the use of black powder or permissible ex-
plosives, there has been developed in recent years a rew type of
blesting device known as dardox which when fired ceuses a rapid
expansion of gas within a steel shell, rupturing the disc in the
shell, and allowlng the gas to escape into the drill hole, causing
the coal to be broken down.

The hazerd from this type of blasting unit is incremsed by
occasionally having the shell ejected from the hole much as a bul-
let is fired from a gun. 4 number of meh hnve been serlousily in-
Jured and killed when hit by these flying shells. |

Another unit that hes come into prominence for the same reason
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s cardox and which is mepufactured by the same organization is
known as airdox. This is a2lso a shell which is placed in the drill
hole and into which is forced air from a compressor unit through

a fléxible tube. The alr is compressed to approximately 25,000
pounds per square inch which is then suddenly released, forcing the
cozl to be broken down in much the same manner as by utilized ex-
plosivea; This type of unit is not used universally due to its
initial cost arnd upkeep, and can only be afforded by the larger
mechanical operations.

There 18 being tried at a mumber of mines a new hydraulic
method of preparing coal, the method being developed by the Du Pent
organization, Wilmington, Delaware. This device consists of a
rubber shell protected by laced metal which will expard with the
expansion of the rubber shell. Pressures of several thousand
pounds are built up by a compressor unit to which the shell is
attached. Coal is broken down by reason of the expansion of the
shell, It is with this type of unit that the Du Pont people con-
template allowing the mechenizsed mining operations to prepare coal
during working shifts, and to supersede the use of regular explo-
sives in localities where the shooting of explosives is prohibited
by state laws.

¥With the advent of more mechanized mining, it will be neces-
sary to do more om-shift shooting; consequently, in order that the
hazards inherent to such shooting be teken care of, all safety

requirements as far as allaying dust, rock dusting, testing for gas
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before and after firlng shots, and very close supervision over
the distribution and handling of explosived must be considered.
It will also be necessary to afford very good ventliletion at all
times in =811 working places.
Ventilation-—-Perhaps the most important considerstion about any
coal mine besides the men that work therein should be given to
the ventiletion of the underground work. An adequate quantity
of eir should be delivered by the fan to allow sufficient air
to be éirculated through 81l working places in the mine. In most
states the quantity of eir required for the men is 100 cubic feet
per minute; for animals it is 500 cubic feet per minute, this amount
to be increased with ihe increase of methane content in the atmos-
phere. One per cent of methane, if indicated on the return, should
heve double the amount of alr as required for mines produeing no
methane.

In order that the greatest efficiency may be obteined from
the mine fan, careful consideration should be given to maintaining
the nir courses at zl1l times to eliminate obstructions, abrupt
turns, and to sllow a free passage of air. At no time should more
then 100 wen be allowed on any ons split or air circuit., In mines
where large quantities of methene are produced, line brattices should
be utilized from the last open crosscut to the working face to al-
low the air to sweep the face and dilute and render harmless the ex-
plosive gss being produced. Too often line brattices in use are not

substantially constructed and their efficiency is destroyed for this
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reeson. When constructing a line brettice, 2 bosrd should be used
at the top and bottom to vhich the curtain should be nailed or se-
cured so that the likelihood of lesiege at the bottom end top will
be ninimized,
Crosscuts or breskthroughs should be made in accordaice with

he mining law of the stste in which the mine is located. When a
new crosscéut is openeé, the ones outby should be properly closed
with well constructed stoppings to @llow the paseege of air through
the last open crosscut and to give beatter circulation of alr closer
to the face. Too often 1n the average coal mine operation waste
material such as slate or bone coel 1s used to build atoppingé.
Stoppings of this sort must be very carefully watched inasmuch as
the material decrepitates, allowing the stopplngs to settle or
subglde, reducing thelr effectiveness by allowing the alr to be
shorted through them. Experience has demonstrated that ln mines
where dirt seals are utilized, the cost for .maintaining an ade-
quetely ventilated mine is much higher than in mines where stop-
pings of permanent nature constructed of brick or stome on the
-mein entries and wood covered with fibre on panel:z or room entries
are utilized. Since the ventilation of eny mine is importsont
throughout the life of the minse, very cereful considerstion of

the system utilized should be given. Many of the'larger ozersting
companies heve seved thousands of dollars in power consumption
each year by mainteining their ventilating system &t a high stan-

dard. There has been much dlscussion conesrning the sealing or



ventilating of old workings. Prectice in different mines varies
with the attitude of the mmnagement. If worked out sreas are to
be serled, well conztructed seals should be used. Sesls should |
be constructed of reinforced concrete, concrete blocks, or brick.
Seals should be hitehed into the rib several feet into the solid
coal and into both top and bottom until a solid surface is reached,
or at least 30 inches. Through each seal there should be placed

& two-inch pipe equipped with suitable gate velve. The purpose

of the plpe velve is to allow samples of atmosphere from behind
the seals to be taken for snalysis purposss. Cribs should be con-
structed inside #nd outside the seel so that in the event there is
a possibllity of pressure, a magonry seal will be protected by the
cribs bearing most of the welght. At no time should the opening
through which persons hsve access to the seal be closed, because
the sesls or seeled arems should be observed as closely as-the work-
ing places in the mines. This is)particularly true if the mine

or sesled area produces methane gas.

When areas are left open, the requirements of the ventila-
ting system are increased as the ereass underground are worked out.
It is necessary to maintain sufficient ventiletion iIn such proper-
ties so that the working areas will be adequately ventilated. Too
often obstructions are allowed to exiat which hinder or disrupt
the eir circulotion, and in soie insteruces where mines are pro-
ducing methene, lerge bodies of gas mey sccumulnrte and‘are ept to
be forced out of the old workings end ignited, resulting in a mine

dlsaster.
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It i1s very essentirl thet o mep of nine workliits be main-
tained upon which tle difection of the rlr travel throughout the
wive i~ indic=ted so thet in the event of sn emergency, the per-
son assisting with recovery work wculd smow the .-nner in which
the mine hed been ventilated previcus to the emergency.

In meny of the mechanized properties snd in some of the clder,
more poorly ventilated mines, booster or blovier fens are utilized.
Too often proper maintenance of the main véntilating current 15
neglected becsuse meny men working in the mines believe that be-
cause the fan 18 delivering large emownts of aif, that the air is
good. Meny times dus to leaks the air 1a recirculated, and in
gaseous properties methane in the atmosphere rises to the explo-
sive ranée of 5 to 15 per cent, With open—tyﬁa electrical cir-
cuits or open lights explosions have occurred. If the booster or
blower fans are to be utilized,‘extreme care should be exercised
in having the intskes for the fans in fresh air so that there is
nolreciréulaiion. Tubing and boxing through which the slr passes
should be maintained in good condition. It should be directed
as nea; to the face as possible. Overcasts and umdercasts in any
wine should be constructed in % strenmline efTect for the emsy
flow of air to eliminate resistance to the pnssege of =ir.

Mine docrs ere a very importmnt vart of wechanicel ventila-
tion for the proper circulation of air throughout the mine viork-
ings. Doors should be constructed of good, sound materiel Qnd be

mede to close so that there will be no openings or leaks that will
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allow short circuiting of the air. It is also important that
wherever possible, doors should be constructed in peirs so that
when one door is open, the other door will remain closed, and
when constructing doors in pairs, it must be considered that the
length of empty or loaded trips will determine the distance be-
tween doors. In meny mines on mein line haulsge, trapper boys
are utilized, but in the newer mine door installations, aunto-
matic doors are used. These doors are actuated by the passage
of motors and cars over push down rails that cause the door to
open. As soon as the trip has passed, the doors automatically
close. It is Iimportant that the vicinity of the doors be kept
clean to eliminate having them left open by pieces of coal which
quite often fall from the cars as they pass through the doors.
A1 underground cosal mines should be thoroughly inspected
by & competent mine examiner or fireboss before each working
shift starts. It should be the duty of the examiner or fire-
boss to test the various working places with an approved flame
safety lamp or a methane detecting device to defermine whether
or not meth;ne gas exists in the working places. A careful check
should be made of the ventileting current to see that it 1s func-
tioning properly. At the same time the unsafe condition with
reference to poor roof may be marked and the conditions noted
in the report mede to the mine superintasndent before the men are
allowed to commence work. It is very essential, particularly in

mechanized mines where cosl is being extracted very rapidly on
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two or three working shifts, that qualified men be placed in
charge of each unit whose duty should be to test for gas at fre-
~quent intervals and to examine the places for other unsafe fea-
tures. In mines that produce methane, the rule prohibiting
smoking should be in effect.-

As pew installations of mine equipment are made, they
should be made of the permissible type as approved by the United
States Bureau of Mines. This takes into consideration locomo-
tives, mining machines, loading machines, pumpsa, cosasl loading
devices, and all motors. This ﬁill eliminate the possibllity
of ignition oflacoumulations of methane. A1l permissible explo-
gives shoul& be fired in a permissible mannsr.
Dust-—-During the past 20 years it has bsZn recognized that coal
dust accumulations in mines other than anthracite enter intolcoal
mine explosions. There have been seversal coal mine explosions
in which dust, only, was involved. There are relatively few coal
mines in the United States, or 491 out of 6,016 in 1938, compared
to the total number of mines that are operating, in which any rock
dusting 1s done. This is a.véry deplorable state of affaira be-
cause every coal mine other than anthracite is apt to have condi-
tions present in which a coal dust explosion could be propagated,
resulting in loss of life. Regular tests should be made of road,
rib,-and roof dust to determine whether or not it would enter into
a dust explosion. Samples from various sections of the mine should

be taken and analyzed by the volumeter test method. This apparatus
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was perfected by the United States Bureau of Mines engineers.
It is in general use in propertiss interested in effective rock
dusting in the minss. The incombustible content in the dust
should be at least 65% in most mines where no methans occurs.
The incombustible content should be increased eceording to the
percentage of methene encountered, and for each one per cent
of methane in the air, about ten per cent additional incombus-
tible matter is required. In some of the Utah coal mines where
the dust is more dangerous than in the mines in the midwest
end eastern part of the country, rock dustiné is utilized to a .
great extent.

Rock dusting should be applied in all entries and rooms
in working territories. Rock dust berriers should be located ai
gtrategic points underground so that they may be tripped in the
event of an ajir disturbance so that the dust may prevent the pas-
sage of flame. In the past two years experiments have been made
with bags of rock dust in the mines of the 015 Ben Coal Company
in southern Illinois by John E. Jones, safety engineer. These
tests have proved guite satisfactory in confining dust explosions.
The bags are fastened to timbers near the roof and in the event
of an air disturbance, the bags are broken open by the force of
the air and the contents spilled into the atmosphere. The object
of rock dusting in mines is to place in suspension a sufficient
quantity of incombustible materlal to prevent the passage of flame

from one particle of dust to amother and to extinguish the fire.
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Haulage--Haulage in coal mines operating in the United States
today varies from the use of wheelbarrows to heevy locomotives
with exceptionally large cars of ten-ton capacity. Different
types of conveyors are in use in conjunction with locomotive haul-
age or with belt conveyor. Wheelbarrows are utilized in very
small mining operations, and little or no hazard exists from the
haulege standpoint. In many of the mines animsal havlage is
utilized with poines, mules, and horses. The cars vary in size
from one ton to three tons. In some mines there is & combination
of animal and mechanical haulage. Usually the animals are used
in gathering the coal from the face and delivering it to a part-
ing where the trips are made up and cars are transported from the
parting to shaft bottom. There are, however, mines in exdstance
thet use animal haulage from the face working to the shaft bot-
tom. In a few of the smﬁll mines menual haulage is still in use
where men push the cars from the face to the shaft bottom or
drift mouth. In the larger mipes in the country, becauss of ths
mechanization progress that has been mwede during the past few
years, the haunlage problem has become quite important because of
the necessity of speeding up transportetion of coael from the face
to £he preparation p}ant. In operations where locomotives and
caers are used, closer attention 1s being given to installing heavy
steel on well ballasted road beds with grades eliminated as much
ag possible. In some mines the locomotive trips are di?ected by
dispatchers who control the movement of the trips between the face
and the shaft bottom or drift mouth. Many of the switches are

made to operate automatically. In a few mines where the coal is
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loaded at the face by mechanical weans, it is conveyed to the mine
preparation plant on series of conveyors. From the loading point
coal is placed on the shaker or chaln conveyor and transpérted to
the junction point where it is distributed onto a belt conveyor
and from there to the outside or to the main belt conveyor that
leads to the outside. It is possible in this type of haulage to
maintein better control over the roof conditions and eliminete the
use of a large number of employses that must be used under eother
form of haulage. In order that haulage systems be meintained in
an efficient manner, a close inspection must be made of all equip-
ment and repairs mede promptly to avoid disruption of service
through accidents. Proper clearance must be maintained and road
beds kept clean. Trolley wires must be properly hung, trips
must be brought to a stop when coupling or uncoupling cars, or
when switching. Curves should be gradusl and not abrupt. Loco-
motives should travel at s reasonable rate of speed. Shelter
holes should be maintained along haulage roads to ellow persons
to get into clear when trips are passing. Lights or- markers should
be carried on the rear of all trips to indicate that ﬁo cars have
been lost in _tranait. In hilly mines drags should be earried on
the rear end of trips to prevent run-a-way cars and wrecks. All
locomotives should be equipped with sultahle lights end warnipg
bells.

In some of the mines where seams sre on a pitch, rope hoists

are used. Where such a system i3 used cars must be obgerved ir
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meintaining hoisting equipment and ropes in good condition at
all times. If men are hoisted, safety chains should be used
from the hoisting rope through the string of cers and fastened
to the rear car of the trip because occasionzlly couplings be-
tween cars part, and if such occurred without safety chains,
cars woul& run away down the slope. It is also worth while to
utilize drags on the rear of trips being hoisted up the slopes
so that in fthe event cars are lost, 2 derail will prevent the car
from running back down the siope. A1l mine cars should be mein-~
tained in good operating condition. Too oftenm in smaller prop-
erties cars are allowed to get in bad order, resulting in much
spillage of coal which contributes to poor housekeeping, produces
dust, and increases the cost of haulage because of the increase
in power to operste locomotives. All mine cars should be proper-
ly blocked when allowed to stand either at the face or while in
transit when not coupled to & motor. Many men ha?e been killed
by cars running back into working places where the men sre engaged
in work either on mining machines or loading coel, crushing them
against the face or against the machine on which they were working.
If man trips are utilized to transport men from the face
workings to the outside, extrsue care should be exercised by the
supervisors to see thet the trips are handled in a safe manner
and operated at moderate speeds. When loading or unloading man
trips, the current should be shut off the trolley wires at the

stations to eliminate the possibility of men being electrocuted
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when getting into or out of the cars. At no time should tools

be carried with the men whiles riding in a man trip. There should
be sufficient cars in the trips to allow men to ride in cars on
the side opposite the trolley wires. Lights should be maintained
at loading statlons.

Flectricity—~During the past 40 years the use of electricity in
and about coal mines has come into considerable prominence, and
in practically all the newer mine installations electricity is
used more than any other type of power. Meny of the mine proper-
ties buy power direct from .power companies rather than develop
power in their own plants. Ordinarily the power is received through
transmission lines at high voltages from 2300 to 33,000 volts al-
ternating current and delivered to the premises where the trans-
former banks sre usually located to reduce the voltage to 440 or
less depending upon the size of the operatiorn and type of machinery
used. The usual surface lighting is powered either by 110 volts
or 220 volts. Machinery operating in the tipple and preparation
plant usually runs on 200 volts alternating current or 440 volts
alternating current. In underground operations usually all the
motore except those driving haulage locomotives are operated on
alternating current amd are of 220 voit altermating current cap-
acity. It is necessary, therefore, that converters or motor gen-
erator sets be utilized in transforming alternatiung current to
direct current for haulage motors. Transmission lines to the

underground operations are usually planed in armored cables ex-
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tending down the main shaft or the auxiliery shaft. The srmored
cables should be frequently grounded to dissipate any possibility
of charged cables.

A1)l power wires should be properly strung on insulators with
additional protection when cables are passed through doors or any
other combustible materisl. Quite often in medium sized opera-
tions itrolley wires serve as both feeder wire for machine opera-—
tion and locomotive operation. Too often the wire 1s overloaded
and thers are continuous interruptions resulting in much lost
time through power failures. To eliminate the possibility of
such power failures sufficient feeders should be untilized in ad-
dition to the regular trolley wires to enable the passage of cuf—
rent through the wire in order to take care of the demands of ths
various machines in operation. In some of the larger mines driil
holes ars utilized to complete the circuit from the surface by
allowing the cahles to pass down through the drill hole at a point
near the working face which elimingtes much voltage drop. Sec-
tional switches should be installed on all power circuits so that
the power may be shut off any time when necessary. All contact
hazerds where men or animals are apt to get into contact with the
wires such as at crossovers, at room necks, and on entries turned
off the main entries should be properly protected. This is also
true of trolley wires._ They should.be properly hung with neces-
gary protection where they pass through doors or curtains. All

rails should be properly bomded to enable & good return. Insulated
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turn buckles should be used on trolley wires. Trolley frogs and

cut—out switches should be provided at branch roads and at no

time should trolley wires be hung on wire attached to props

as is sometimes the case, for this affords a distinct fire hazard.
A telephone system should be maintained in any coal mine

of average size hsving more than 50 men employed. Telephones

should be loceted on the surface either in the engine room or

office, on the shaft bottom, and on each parting or section of

the mine. In gaseous mines telephones should be of a permis-

sible type to prevent ignition of gas. Telephone wires should

be strung on the side of the entry away from the power wires

and in such a manner that they will not be easily torn down.

If it is necessaery that the telephone wires cross the power

circuits, additional precaution should be made to elimingte

the possibllity of contacting the power c¢ircuit by proper in-

sulation. In some mines a signal system is used, particularly

on slopes, by making contact with wires strung along the entry

and shorting these wires with & pilece of metsl. This is not

o desirable method of signeling, especially so in gaseous mines

where it is sometimes used.

All underground traansformer stations and motor generetor

stations should be of fireproof construction and properly venti-
lated. TFire protection in the form of sultable extinguishers

such as cerbon tetrachloride, sand, or rock dust may be kept in
proximity to such stations. These stations shouid be locked to
prevent unauthorized persons from sntering them. Switch boards

should be properly guarded to prevent access behind the board to
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anyone except an authorized person. Rubber mats should be uti-
lized on floor in front of switches to remove the possibility of
electrocutions. Circuit breakers should be installed on all
circults, and if possible, they should be of the automatic type.
In many mines the hand operated circuit treskers are tied in

and do not allow proper functioming, contributing to fires.

Proper fuses should be utilized om &ll opersating units such as
mining machines, pump motors, and loading machines. Cables ex-
tending the source of power from power line or trolley wire should
be carefully inspected at regular intervals. Whenever there ap-
pears to be a break-in the cable where temporary splices are used,
cables should be removed from the machine and splices properly re-—
pagired in the shop on the surface or in the underground'shop.
Pumps—-The number of pumps used in any mine will naturelly depend
upon the amount of water being produced in the mire. Switches and
wirea to the pump units should bs propsrily protected end of an
approved type. Pumps should be properly grounded to eliminate
electrocutions. Gearg between the powsr and the pump should be
adequately covered to eliminate accldents from this source. Ade-
quate protection should be afforded to prevent roof falls and con-
sideration should be given to the location of the pump with refer-
ence to being placed on the intake or return airways, especially
if the mine is known to generate methane gas. If the installation
is of the open type or non-permissible type, the arcing of the motor

or opening or closing switch may cause a gas ignition if an accumu-
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lation exists in ‘the vicinity of the pump, especislly if it is

on the return airway.

Loading--Loading of cosl in mines of the Tnited States varies
from manual to mechanical with a number of different methods
utilized. In some of the smaller properties coal is shot off the
solid with black powder and loaded onto cars by hand. In other
mines cozal 1s undercut by mining machines and shot with black
pewder or permissible explosive; and loaded into cars by hand.

In the larger, more efficient operations, coal is prepared by
undercutting or sheering, shot with explosives, either black pow-
der, permissible explosives, cardox, airdox, or by hydrauiilc means,
and loaded mechanically. Mechanical loaders that are in use vary
from loading heads on sheker conveyors or pit car loaders to the
use of Joy, Jeffrey, or Goodman loaders. In some properties
scraper loaders are utilized that drag the coal from the face to
the loading unit where coal ia dumped into the pit car at that
point. Many of the loading machines are track mounted while
others operate on caterpillar tread. Consideration should be given
to the type of equipment to be utilized according to the natural
conditions encountered in the mine. Where soft bottoms occur

it would not be advisable to use caterpillar units becauses of the
difficulty in moving the unit from one place to another. The
same is true in type of squipment used for undércutting. In ex-
tremely low seams of coal it is difficult to operate Joy, Jeffrey,

or Goodman loading machines, and many of the operations are re-
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sorting to conveyor type loading by men loading the coel onto
the conveyors at tha face. In certain seams of coel it is not
practical to use a large loader becauss of the condition of the
top inasmuch as it is difficult to support the roof so that it
will be safe to operate the machine apnd yet allow the machine
to operate efficiently. Occaslonally in larger mines very poor
roof conditions are encountered and the cost per ton of coal
loaded is much gresater because of the additional effort that
must be utilized in roof control than produciné the same amount
of coal by hand onto conveyors or ordinary manual loading where
such roof controllmay be effective. In the operation of modern
mechanized equipment at the fece in preparing and loading coal,
serious consideration should be given to allaying coal dust pro-
duced at this source. This may be done by the use of water
under pressure being directed into the chein on the cutting
machines ag the chaln enters or leaves the kerf or cut, after
shooting, and during loading operations. This is psrticularly
iméortant where more then one shift is operating and gang work
is being accomplished.

Fire Protectlion--The stete laws of many coal producing states

require fire protection in underground operations. In most
properties fire protection efforts are directed to the vicinity

of the shaft bottoms and around stables if animal haulage is utiligzed.
In mines that have machine shops underground, suitabls fire ex-
tinguishers such as the carbon tetrachloride type or soda acid

type are used.



It is also very important that additional supplies of brat-
tice cloth be kept on hand for use in fighting fires. In meny
properties where water lines are not in general use, 8 fire
truck consisting of a tank of several hundred gallons capacity,
mounted on a regular mine car truck, and equipped with a pres-
sure pump may be used to force the water onto any fire thzt
might occur. Quite often in properties having water supplies
available at or near the face along the haulage road, water
teps are placed at frequent intervals to emsble the water to
be secured from the pipe line and directed toward the fire.

Protective Clothing— Protective clofhing in and about mine

properties is very essentiasl in reducing coal mine acclidents.
Goggles of the spectacle type should be wern by all men en~

gaged in underground operations, especially so in mines where
considerable pick work is done such as in the long wall system

of mining. Timber men should be required to wear goggles.

When any welding or cutting operations are being done, those
individuals doing the work should be required to wear speclsal
wolding goggles. Safety hatg have come intc prominence during

the past 10 years, and the more progressive mining companies

are requiring thelr employees to wear this type of protec-

tion. Yet, there are many mines operating in the United States
that do not have this protection-for their men. It is indeed a dif-
ficult task to obtaln cooperation in sscuring this type of protec-

tion. Safety hats have eliminated many injuries to the head that
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would otherwises have proved serious, resulting in time loss to
the injured individuval. Safety shoes are worn in many mines, yet,
it is also difficult to get this type of protection into general
use because of the opposition that miners usually offer when
changing methods or practices. This type of shoe has prevented
many foot injuries.

Flood Hazard--In any underground coal mine serious consideration

shoul& be given to the possibility of flood hazards either from
surface water or edjoining mines tbat may be encountered. If
there is any possibility of flooding from surface wa£er, proper
dikes should be erected about the gurface operations to prevent
the water getting into the shafts. Such an accident occurred in
northern Nlinois at the Diamond Cosl Mine in which 69 men lost
their lives from flooding by surface water. A number of miners
have lost their lives and mines have been flooded due to encoun-
tering adjoining mine workings where large bodies of water have
besn impounded. It is written into most state mining laws that
when known to be approaching abandoned sections of mines that may
contain water, drill holes should be made at least 20 feet in ad-
vance of the working face in the center of the place with flank-
ing holes at 45 degrees in eachr corner of the place. If water is
encountered in the drill holes, it is usually an easy matter to
plug the hole with a suitable wooden plug which should be avail-
able for that purpose. One large mine property wes lost in the

state of I1linois during the past few years due to undergr?und
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water from abandoned adjoining mines. Seals had been erected

of reinforced concrete between the two mines of the same company,.
but due to the softening action of water on fire clay below the
concrete seals, and due to the increase in pressure developed by
the increasing water heasd, the clay was pushed from underneath
the concrete seals or dams and the water was allowed to enter
the live workings of the mine. Consequently, it is important,
when mining in the vicinity of large bodies of water in under-
ground works, to leave sufficient barrier pillars to eliminste
the possibility of flooding. At least 100 feet of s0lid coal
pillar should be left where there is a possibility of encounter-
ing a large head of water in excess of 100 feet.

Mine Safety Board Dscigions—-The United States Bureau of Miunes,

through its mine safety board, issues decisions on safety meth-
ods and practices. Such decisions govern the safety of mine
operations. There are some thirty decislons that have been pub-
lighed by the board. Ligted below are 2 number of these which
demonstrate just what recommendations are made for the safs opera-
tion of coal mines in the United States.
Decigion I. (a) In 8ll coal mines the portable lamps for illumi-
nation be permissible, portable, electric mine lamps; and &lso

(b) In places where fire damp or black damp is liable
to be encountered, z permissible magnetically locked flame safety
lamp for gas detection, or equivalent permissible devicé, be sup—

plied to at least one experienced employee in each such place; and
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(¢) Any employee before being supplied with a per-
missible flame safety lamp be examined by a competent official
of thg mine to assure the man's ability to detect gas; and

(8) A1l coal mines whether classed as nongessy or
gassy in any part, be supplied with magnetically locked per-—
missible flame safety lamps, properly maintained and in suf-
ficient number fo? all inspection purposes.
Decision IT. In the interests of safety the Bureau of Mines re-,
commenda that for blasting in coal mines, permissible explosivsas,
fired electricaily, be exclugively used; and that as an aid to
blasting, all coal which is feasible to cut, should be cut or
sheared.
Decision IV. In the interest of safety the Bureau of Mines, De-
partiment of Commerce, recommends that auxiliary fans or blowers
should not be used in coal mines as a substitute for methods of
regular and continuous courging of the air to every face of the
mine.
Decision V. To prevent the propagatiorn of mine exﬁlosion, the
Bureau of Minssg, Departmeﬁt of Commerce, recommends rock—dusting
all coal mines, except anthracite mines, in every part, whether
in damp or dry condition. It also recommsnds that rock-dnst bar-
riers be used to sectionalize the mine as additional defense; but
these should not be regarded as a substitute for generalized rock-
dusting.

Decision YI. In ths interest of safety, the Burean of Mines, De-
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pertment of Commerce, recommends that in coal mines all entries,
rooms, panels, or sections that cannot be kept well ventilated
throughout or cannot be inspected regularly and thoroughly, or
that are not being used for coursing the air, travel, haulage,
or the extraction of coal, be sealed by strong fireproof stop-
pings.

Decision VII. In the interest of safety, the Bureau of Mines, De-

partment of Commerce, recommends:

1. That the main intake and main return air currsnts be
in separate shafts, slopes, or drifts.

2. That the mein intake shaft lining be of fireprsof con~
struction, and there be & minimum amount of inflasmmable material
in or edjacent to the shaft.

Decision XI. In the interest of safety, thé Bureau of Mines, De-
partment of Commerce, recommends thet in coal mines, heulage and
(or) hoisting be kept in intake air as fer as possible.
Decision XV. In the interest of safety in coal mining, the Bursau
of Mines, Department of Commerce, recommends that, to lessen the
coal dust explosion hazard:

(a) Machine coal cuttings be wet as the cutting is being
done.

(b) The coal face and the working place 40 feet, therefrom,
shall be kept free of coal dust by the use of water.

(¢) The top of loaded cars in the working place shall be

wet.



Decisjon XX. In the interest of safety in underground mining, the
United States Bureau of Mines recommends that while driving tun-
nels or drifts and sinking or raising shafts or slopes, and also
in their operation, there should be en adequate ventilating cur-
rent wherever men work or travel.

Decision XXX. That all active underground coal mines, whether work-

ing or idle, have one or more fans in continuous operation. The
capacity.and installation shall be such that the entire mine work-
ings are adequately ventilated at all times. Main fans ghall be
located on the surface in fireproof housing offset from the line
of any mine opening. The housing shall be proviéed with ample
pressure-relief doors or other devices easily opened by the force
of an explosion. The installatlon shall permit prompt reversal

of air flow. TFor mines that liberats gas, the fan shall have at

least two independent sources of power immediately applicable.



CHAPTER IIT

EDUCATICN

The educationsl program of mine safety work is perhaps the
most important phase of mine accident prevention activities. It
has been clearly demonstrated that men who have availed themselves
to various educational programs are, by fer, the best workmen.
For the most part the men take cognizance of the hazards that ex-
ist and prevent accidents that usuglly occur from them.

Accident Analysis--Closely associated wlth the educationsl pro-

gram is a careful accident analysis by which safely engineers

and mine operating officials are able to determine just what is
causing the sccidents in ths mines and, thus, institute programs
to eliminate recurrence of such accidents. For instance, if. there
is a large number of accidents from falls of roof, then it is
easy to determine that proper timbering methods are not being
foliowed by the men at the face. If accidents are occurring in
haulage wherein men are being run over by moving trips, then it
is reagonable fo assume that men are jumping on or off of moving
trips or are stumbling or falling in front of such trips, and
being run over by them. It is very easy to determine many of the
practices tha£ are being followed that contribute to miné geci-

' dgnts by reviewing the accidents that are occurring in the mines,
and this serves to remind or bring to the attention of the opera-
ting officlsls just what precautions should be followsd in elimi-

nating accidents in the futire.



Sefety Traiping
The safety training program to bring to the miners and opera-

ting officials the important features of coal mine safaty deals
very much with courses of training prepared and taught by the rep-
resentatives of the United States Bureau of Mines. The courses
being used at the present time are as follows:

I TFirst Aid to the Injured

II Mine Rsscus

IIT Advenced Mine Reascus and Recovery Operations

IV Accident Prevention Course for Miners and Operating Officials
First Aid—The first aid course was the firsgt phase of instruction
started by the Bureesu of Mines, and it deals with training men in
caring for injured persons in and about cosl mine properties. Per-
haps the most important reason for starting a first aid training
program wag becasuse of the fact that in former days coal mines
were located remote from settlements where prompt medlicel attention
could be obtained. ‘' There no doubt sntered into the establishment
of this program the fact that most mines had extensive workings
which in many cases were quite & distance from hoisting sheft or
drift mouth, necessitating transportation of injured persons over
long distances underground before medical attention could be ad-
mirnistered.

So many of ~the coal mine accldents were of a ssrious nature
such as broken backs, f?actured skglls, broken legs, electrocutions,
etc., to which prompt attention was necessary at the scene of the

accident to revive a patient or to apply proper splints in order



to eliminate the possibility of the injwry becoming worse.

First-aid courses taughi by the Bureau of Mines and meny of
the state mining departmwents as well as other organizations in-
terested id mine safety work follow the first-sid mannal pub-
lished by the United States Bureau of Mines. TFrom time to
time there have been chenges made in the first-aid menual to
simplify the work and to improve it, wherever possible, kesep-
ing in tune with the times. The subjects taﬁght in the first
aid program are those of:

I Physical Shock

IT Artificial Respiration

A-Schaefer wmethod
B-Sylvester method

III Control of Bleeding

A-Dressings for open wounds
B-Dangers of infections

IV Dislocations

A-How they are recognized
B-How they are treated

V TFractures
A-Recognition
B-Treatment
C-Subsequent spplication of splints whers necessary
V1 Tresatment of Burns
VII Transportation of Injured Persons

A-Lifts
B-Carriss



The Buresu of Mines requires that 15 hours of instruction be
given before an individual is eligible for a certificate. Certi-
ficates are awarded by the Buresu of Mines and also by various
state mining departments es well as some coal mining companies.

Several years agé when the interest in first-aid training
became very grea%, it was necessary to devslop a cooperative
training program whereby the requests for such instruction might
be taken care of. This program was developed principally in
southern Illincis and was done By training key men to act as
instructors of classes. Ordinﬂrily there were 25 men in a cless.
Various cooperative classes were under the direction of the
United States Bursau of Mines representatives who visited the
classes several times during each period of instruction. Usual-
ly the classes lasted five nights, three hours each night-during
a week. Upon completion of the instruction, classes were ex-
amined by the Bureau of Mines or state department representatives
to determine whether or mot they were sufficiently proficient to
be quelified for a certificate. In thls manner many thousands
of men were trained in a period of a few years.

In many coel mining communities first-aid contests are still
held at regular intervals in which first-aid teams compete for
prizes. The United States Bureau of Mines did at one time hold
an annual first-aid contest in various sections of the country
where teams affiliated with the organizations in minerallindustry

were allowed to participate. Simce 1930 no international contests



have been held due to the restrictions in finances for such work
by the Bureau of Mines. This action has, of course, been some-
what dstrimental in the general progrum bécause many of the team
uenbers looked forward to meking the trips to the international
contest. Nearly two million men associated with the mineral in-
dustry have had the advantage of taking first-aid training under
the direction of.the Bureau of Mines representatives or their as-
socilates of vaerious mining departments of coal producing statss.
Mine Rescue--The next most popular course with the Bureau of
Mines, because of the fact that qualified men in the industry are
needed to assist in mine rescue work, is a course kxnown &3 Mine
Rescus. This training course deals with the use and wearing of
gas masks and mine rescue apparatus. The gas mask used is the
811 service cannister masgk which may be used in any atmosphere
containing sufficient oxygen to support life or about 16% per cent.
The other type of apparatus is known as self-contained oxygen
hreathing apparatus. Several different makes of these machines
are on the market. Following is a 1list of those machines that
are most popular and are approved for mine rescue work by the

United Statea Bureau of Mines:

1. Gibbs
2. McCasa
3. Paul

4. Fleuss-Davis

These machines are designed to allow the air breathed by the wearer
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to be entirely independent of the outside atwmosphere, and for

that reason they are called self-contained oxygen breathing ap-

paratus. These types are built to serve and wear for periods
of two hours at & time after which they must be recharged with

fresh oxygen and fresh chemical absorbant for expired carbon
dioxide.

It is necessary that the men taking this course be of sound
physical condition and mentally alert, because many times the
work is carried on under very trying circumstances in recovering
mine properties after fires or explosions, and consequently,
men in good physical condition are necessary. It is important
that crews of five men work together in any mine rescue activi-
ties. Constant training is important although the Bureau of Mines
isgues a certificate for tem hours of training. In ordzr that
th; men will be entireiy familiar with the spparsatus, tralning
should be undertaker by the individuals .at least once each year,
and more often if possible.

One of the important things to consider in rescue work is
the fact that a team should not travérse the mine workings too
far from the fresh air base. It is recommended that men should
not advance more than 1000 feet where conditions are normal and
coal is at least six feet high. If the conditions are below normal
and the coal is somewhat less in height, and there are smoke avd
obstructions in the travelways, the distance should be gresatly

lessened. Occasionally something may disrupt the circulation
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of air in the btreathing appsretus and make it necessary for the
men to return to the fresh air immediamtely. If thg men have
progressed too fer, the loss of 1life may be the result to the
wearer, due to the improper functioning of the machine.

In meny of the larger mining companies where fires and ex-
plosions are apt to occur, rescue teamg are maeintained together
with the necessary epparatus. Many of the state mining depart-
ments maintsin mine rescue gtations in which men trein and are
subject to call to assist in mine rescue activitiss. The state
of Illinois at the present time maintains eight mine rescue
stations. The men engaged in this work are mine officials and
miners living in the vicinity of the station. They are compen-
seted for their work by tbe mining companies.

Advanced Mine Rescue--The advanced mine rescue treining course

taught by the representatives of the United States Burseau of
Mines deals in the first part with the study of the mine gases
and the various methods for their detection. The gases studied
ere air, oxygen, carbon dioxide, methane, carbon monoxide, hy-
drogen sulphide, and other rarer gases found in mines. The
use of the flame safety lamp is explained very thoroughly to-
gether with proper procedure in testing for methane. Other
methane testing devices such ag tbe Burrell Indicetor, the Mar-
tinson Methane Detector, and the Union Carbide Company Mathane

Detector are studied. The use of small apimals and birds is



discussed in the detection of carbon monoxide together with
the use of the Todinc Pentoxide Detector sometimes kmown &s
the Hoolamite Detector. The Pyrotannic acid method for quan-~
titative determination of carbon monoxide in blood and air
mixtures is also discussed quite thoroughly.

Part two deals with the instruction in methods of samp-
ling and in the use of the Bureau of Mines portable Orsat
apparatus for anrlysing mine gases. The varlous methods of samp-
ling discussed are those such as use of the vacuum bottle, as-
piration, and by water displacement. Training is given in the
operation of the Orsat to each of the members of the class so
that they will understand how the deviece is operated.

Part three deals with the methods of protection against
mine gases including the erection of barricades after mine fires
or explosions, the use of the approwved self rescuer, the ap-
proved all service gas mask, and the approved oxygen breathing
apparatus together with the use of artifieial respiration such
as the Schasfer and Sylveater methods and the use of the oxygen
inhaler.

Part four deals with the organization, equipment and pro-
taction for recovery opsrations such as the surface organiza-~
tion, the equipment necessary for condiucting the work including
oxygen breathing apparatus and gas masks, and the instruments

and materials rneeded to carry on the activities.
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Stoppings are discussed with reference to the erection of
temporary stoppings of canvas and lumber and permanent stoppings
of brick, concrete block, poured cement, plaster, znd pack wall.
There is a discussion of mine fires dealing with fighting mine
fires, when and how to seal mine fires, when and how to unseel
mine fires, the precautions to be followed after mine explosions,
establishing fresh air locks, and exploring underground works.

The underground practice work in the edvanced mine rescue
treining deals with operatlons before going underground, after
going underground by working a problem in recovery or rescue
work. Various rules and precautions in use of life line sig-
nels, the action of the leadsr of the group before leaving fresh
air and after leaving fresh air base are discussed.

By giving this course the Buregu of Mines is able to train
certain qualified men in various mining districts to enable them
to hendle situations in the event of an emergency, especielly so
since it is impossible to have the Bureséu of Mines representatives
or rescue crews from state or federal organizations available
in evefy mining community, and the local group could hardle the
gituation satisfactorily ﬁntil outside help is called.

.Accident Prevention--During the past few years accident prevention

courses have been given for miners and operating officials to ex-
plain to the members of the classes the various hazards that exist
in the mines of their particular districts so that the questions

on supervision, mine haulage, accidents from falls of roof, ventl-
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lation, mine fires and explosions, the use of explosives, and
miscellaneous accidents may be discussed thoroughly and steps
taken to eliminate the hazerds that exist.

The course of training deals with the study of the accidents
that occur in the minss or groups of mines represented. In the
course guestions concerning the various practices utilized in
mines are asked of the class personnel, who in turn, discuss the
questions verbally or write articles pertaining to the subjects.
These questions are discussed by the class pe;sonnel so that &
definite decision is reached as to the manner in which the various
practices are to be followed in the mine.

This course has done very much in eliminsting accidents by
tringing to the attentlon of the opersting officisls the impor-
tance of establishing certain definite procedures which must be
followed in producing coal so that it may be done in a safe and
efficient manner.

Safety Bulletin Boards—At most coal mine operating companies
safety bulletin boerds, upon which are posted various safety
bulleting, are maintained. These bulletins are furnished by

the Natiénal Safety Gouncil and insurance companies to afford a
means of visual education. These posters depict the right and
wrong ways of doing a job or the hazards inherent to tﬁﬁt Job or
condition.

Moving Picturss--In recent years the Bureau of Mines has prepared

sillent and sound moving plctures of various coal mine safety sub-
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jects, demonstrating the manner in which certein jobs about the
mine should be done safely end efficiently. These pictures are
available for showing by e representative of the Bureau of Mines.
Many coal operating companies and insurance companies have teken
pictures of uﬁderground mines to describe many of the safety |
features exlsting in the mines so that they may be broﬁght to-the
atténtion of the miners in various localities not familiar with
such conditions, and by this means demonstrate to these miners
the correct manner of doing the job.

Safety Contests—-In many of the large cocal mine operating communi-

ties where several mines are operated by the same company, safety
contests are held to stimulate the interest in accident prevention.
These contests may be irn the form of first aid and mine rescue dem-
onstrations. Many times bonuses are given to individusls for records
established in operating for certain periods of time without lost
time acoidents. Banquets and msetiﬁgs are held for operating offi-
clals and miners to further stimulate interest in accident preven-
tion activities. Safety meetings are held at frequent intervals

to discuss thé operating problems and safety features of mining in
the hope that by exchanging views or opinions and explaining the
hazards that contribute to accidents, that a reduction will be made
in the accidents occurring irn and about the mines by eliminating

such hazards that are responsible for these accidents.
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CEAPTER IV

In all of the coal producing stutes mine inspection depart-
ments have been established by the legislatures of the states.
The efficiency of these departments bears a direct relation to
the tonnege produced in the various states. The coal produc-
ing stetes that produce very little tonnage have only a few mine
inspectors and little other activity regarding mine.safety; yet;
in the larger coal producing states such as Pennsylvenia, West
Virginia, and Illinois, very elaborate organizations under the
mine departments of these states are maintained and are under
the head of a Director of Mines.

The procedure followed in the state of Illinois will be
discussed inagmuch as Illinois is one of the leading coel pro-
ducing states in tﬁe Union and the efforts are comparable to
those in other states.

The authority to goverm the heslth and sefety of the mines
in the various states rests with the individual state depart-
ments rather than with any federal department or other authgrity.
Consequently, the state departments have complete jurisdiction
over mines operating in any particular state.

The mining law in the state of Illincis was first approved
on June 6, 1911, and from time to time has been amended accord-
ing to the changes deemed necesgary to further enhance the safety

of the mines.
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Stete Mining Board--The State Mining Board is appointed by the

governor of the state by the edvice and consent of the senzte.
It is the duty of this board to make tormal inquiry into and
pass upon the practicel and teclinological gualifications and
personal fitness of men seeking appointment as State inspec-—
tors of mines, and economic investigator and of those seeking
certificates of competency as mine managers, as hoisting en-
gineers, and as mine examiners. The board also controls and
directs the state mine inspectors in the discherge of their
duties, and has the power to see that all the provisions of
the state mining law are enforced. The stetistics relating
10 codal mining in the state, especially in its relation to
the vitel, sanitsry, commercigl and industrial‘conditions and
to the permanent prosperity of the industry to see that they are
compiled, is also a duty of the board.

Qualifications—~An applicant for any certificate, before be-

ing examined, must register his name with the State Mining
Board and file witkh the board the credentials regquired by this
act. An affidavit is required as to e&ll matters of fact es-
tablishing his right to receive the examination, and a certi-
ficate of good charscter and temperate habits, signed by at
least ten residents of the community in which he resides must
be provided.

Inspectors. Each applicant for a certificate of coﬁpetency

as State Inspector of Mines and economie¢ investigator must pro-
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duce evidence satisfactory to the board that he is a citizén
of this State, at least thirty years of ags, that he hes had a
prectical mining sxperiernce of ten yesgrs, of which at least
two yeers heve been in the State of Illinois; and thet he is
a man of good repute and tempercte habits; he must pass an
examination as to his practical and technological knowledge
of wine surveying and mining mechinery end applisnces, of

the proper development and operztion of coel mines, of venti-
lation in mines, of the nature and properties of mine gases,
of first aid to injured, of mine rescue methods and applian-
cos, of the geology of coal measures in this State, and of the
laws of this State relating to coal mines.

At the close of each examinmation for inspectors the board
certifies to the Governor the namss of all candidates who have
recelved & rating above the minimum fixed by the rules of the
board as being persons properly qualified for the position of
inspector.

Mine Manager. Bach epplicant for a certificate of com-

petency as mine manager must produce evidence satisfactory to
the board that he is 2 citizen of the United States, at least
twenty-four years of age, that he has had at least four years'
practical mining experience, and that he is & man of good re-
pute and temperate habits; he must also pass such examination

as to his experience in mines and in the management of men,
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his knowledge of mine mechinery and appliances, the use of sur-
veying and other instruments used in mining, the properties of
mine gases, the principles of ventilation, of first aid to in-
jured, of mine rescue methods and appliances and the legal
duties and responsibilities of mine manegers, as pfescribed

by the rules of the board.

Mine Manager, second class. Each applicant for certi-

ficate of competency as mine manager, second class, must pro-
duce evidence satisfactory to the board that he is a citizen of
the United States, at least twenty-four years of age, that he
has had at least four years' practical mining experiemce, and
that he is 2 man of good repute and temperats habits. Be must
also submit to and satisfactorily pass such an examination as
to his experience in mines and in the management of men, his
¥nowledge of coal mining, mine ventilation, and the mining laws
of this state and the reguired duties and responsibilities of
second-class mine managers, as prescribed by the rules of the
board, and i£ is unlawful to employ second class mine managers,
or for them to serve in thet capacity at mines employing more
than ten men.

Mine Examiners. Fach applicent for m certificete of com-

petency as mine exeminer must produce evidence satisfactory to
the board that bhe is a citizen of the United States, at least

twenty-one yearg of age and of good repute apd temperate habits
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and that he has had at least four years' practicel mining ex-
perience. He must pass an examination as to his experience
in mines generuting dangerous gases, his practical and tech-
nological knowledge of the nature and properties of fire-damp,
the laws of ventilation, the structure and use of safaty lamps
and the laws of this state relating to safeguard against fires
from any source in mines. He must also possess a knowledge of
first aid to injured and of mine rescus methods.

Holsgting engineers. FEach applicant for a certificate of
competency as holsting engineer must produce evidence satis-
factory to the board that he 1s a cltizen of the United States,
.at least twenty-one years of age, that he has had at least two
years'! exXperlence as fireman or engineer of hoisting plant, and
is of good repute and temperate hablts. Hs must pass an exami-
nation as8 to his expérience in handling holsting machinary, and
as to his éractioal and technological kmowledge of the comstruc-
tion, cleaning and care of steam boilers, the care and adjust-
nent of holsting epngines, the management and efficisncy of
pumps, ropes and winding apparatus, and as to his knowledge of
the laws of this state in relation to signals and the hoisting
and'iowering of men at mines.

The State Mining Board hes the power to grant a permit to
operate a second motion engine at any mine employing not mors

than .ten men, to any persons recommended to the board by the
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State Mine Inspector of the district providing thet the ap-
plicant has filed with the State Mining Board satisfactory
evidence that he is a citizen of the United States, that he
has had at least one year's experience in operating a stsam
engine and steam boiler and understands the handling and
care of the same. Such application must be accompanied by
a statement from at least three persons testifying from their
personal knowledge of the applicant that he is a man of good
repute and personsl habits anmd that he has, in their judge-
ment, a knowledge of and experience in handling bollers and
engines as required in this section. Such permit applies
only to the mine for which 1t was issued.

Each applicant for a certificate of competency as elec-
trical hoisting enginser must produce satisfactory evidence
that he is a citizen of the United States, at least fwenty‘
one years of age, that he hag had aufficient experiencé with
electrical equipment satisfasctory to the board to handle
electrical hoisting machinery end is of good rspute and tem-
perate habits. He must pess an examination as to his prac-
tical and technical knowledge of tne construction of same, the
care and sdjustment of electricel hoisting. engines, the man-
agement and efficiency of electric pumps, ropes and winding
apparatus and as to his knowledge of the laws of this State in

relation to signsls and the hoisting and lowering of men at
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mines.

Political Influence--Unfortunately, because of the political

set-up in most states, the quaslifications for mine inspectors
and other individuals heading the department ere not always
sufficient for the men in whom the authority is vested for such
work. Too often the various appointuments are mads by reason
of politicel affilistions, =nd consequently, there are not as
meny competent men associated with the inspection departments
a8 the laws and regulations indicate. It would be far better
%o have 211 individuals acting as servants of the state as mine
inspectors under a civil service rating determined by practical
experience and technical training rather than being influenced
by politicel appointment through associations with the different
political parties. In this manner the men selected for the work
would not be continually harassed by the thought that they would
lose their positioms if they were to acquire the disfavor of
local politicians, and their sole duty would be to perform their
work in the manner prescribed by the law. .
Because of the existing conditions in the politicel organi-
zations, too many infractions or violations of the law are ig-
nored, and as a result, hazardous conditions are glliowed to ex~
ist in the mines of the various states. Quite naturally these
hazards contribute to the loss of 1ife to the men engaged in the

industry.
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In recent months there has been much agitation on the part
of labor groups to establish a federal mine inspection bill which
would give members of the United States Bureau of Mines the author-
ity to enter coal mines and to recommend, only, safety operating
procedures. Very little could be accomplished by this type of
legislation because of the fact that they would have no author-
ity to penalize the operator if the recommendations were not car-
ried out. -

Perhaps the most thorough inspection departiments in the var-
ious coal producing states are those of Pennsylvanis and West Vir-
ginia. The laws perteining to coal mining have been very carefully
prepared, and mine inspectors have been thoroughly trained in the
proper manner of inspection. Ve;y close attention is given to all
the hazards that may exist. There is no hesitancy on the part of
the inapection departments to close mines or prohibit them from
operating if they do not comply with the laws concerning the haz-
ards.

Inspections--

Examination of Mines. State inspsctors must devote their whole
time and attention to the duties of their respsctive offices. State
inspectors must make 2 personal examination at least once in every
8ix months or oftemer if necessary, of each mine in their district
in which ten or more men are employed. The State Miring Board also

may require state inspectors personally to exemine any or all other



mines in their respective districts. DZEvaery mine in the State
should be exemined at least once in every six months by either
a state or county mine inspector.

Scope of Examination. BEvery state inspector in the regular

ingpection of mines msasures with an anemometer and determines the
amount of air passing in the last cross-cut in each pair of en-
tries in pillar and room mines, or in the last room of each divi-
sion in long wall mines. He also measures with an anemometer and
determines the amount of =ir passing at the inlet and outlet of
the mines; and he compares all such air measurements with the
last report of the mine examiner and the mine manager upon the
mine examination book of the mine. He observes that the legal
code of signals between the engineer and top man and bottom man
is established and conspicuously posted for the information of
all employses.

State inspectors also require that every necessary prscau-
tion be teken to insure the health and safety of the workmen
employed in the mines and that the provisions and requirementis
of all the mining laws are obeyed.

State inspectors render written reports of mine inspec-
tions made by them to the State Mining Board-in such form and
nanner a8 required by the board. State ingpectors take prompt
action for the enforcement of the penalties provided for vio-
lation of the mining laws.

Authority to Enter Mines. It is lawful for state inapec—
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tors to enter, exemine and inspect any and all coal mines and
the machinery belonging thereto, at all reasonable times, by
day or by night, but so as not to unreasonably cbstruct or hin-
der the working of such coal mine, and the operator of every
such coal mine is required to furnish all necessary facilities
for making such exemination and inspeciion.

Procedure in Case of Objection. If any operator shall re-

fuse to permit such inspection or to furnish the necessary fac-
ilities for masking such examination and inspection, the inspec-
tor files his affidavit, setting forth such refusal, with the
judge of the Clrcuit Court in said county in which said mine is
gituated, either in term time or vacation, or, in the absencs

of gaid judge, with the master in chancery in said county in which
said mine is situated, and obtain an order on such owner, agent
or operator so refusing as aforesaid, commanding him to gprmit
and furnish such necessary facilities for the inspection of such
coal mine, or be adjudged to stand in contempt of court and pun-
ished accordingly.

The state inspector posts in some conspicuous place at the
fop of each mine ingpected by him a plain statement showing what
in his judgement is necessary for the better protection of the
lives and health of persons employed in such mine; such stetement
gives the date of ingpection and is signed by the inspector. He
posts a notice at the landing used by the mep, stating what number

of men is permitted to ride on the cage at one time and the rate
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of speed et which men may be hoisted and lowered on the cages.
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Coal Mine Digagters in the United States in which Fifty or Mors Men Were Killed

DATE NAME OF MINE LOCATION OF MINE NATURE OF ACCIDENT EILLED
18558 Midlothian Coalfield, Virginia Explosion 55
1867 April 3 Bright Hope,Clover Hill | Winterpock, Virginia do 69
1869 September 6 Avondale Plymouth, Pennsylvania Mine Fire 179
1883 February 16 Diamond Breidwood, Illinois Inrush of surface water 69
1884 January 24 Crested Butte Crested Butte, Colorado Explosion 59
1884 Merch 13 Laurel Pocohontas, Virginia do 112
1891 January 27 Mammouth Mount Pleasant, Pennsylvdnia do 109
1892 Jamuary 7 Fo. 11 Krebs, Oklahoma do 100
1895 March 20 Red Canyon Red Canyon, Wyoming do 60
1896 June 28 Twin Pittston, Pennsylvania Fall of Roof 58
1900 Mxy 1 Winter Quarters 1 and 4 | Scofield, Utah Explosion 200
1902 May 19 Fratervills Coal Creek, Tennessese do 184
1902 July 10 Rolling Mill Johnstown, Pennsylvania do 112
1903 June 30 Henna No., 1 Hanna, Wyoming Explosion and Fire 169
1904 Jamary 25 Haxrwick Cheswlck, Pennsylvania Explosion 179
1905 Fobruary 20 Virginia City Virginia City, Alabama do 108
1907 Jamuary 29 Stuert Stuart, West Virginila do 8.
1907 December 6 Monongah Nos. 6 and 8 Monongah, West Virginia do 361
1907 December 16 Yolande Yolande, Alabama do 56
1907 Decembar 19 Darr Jacobs Cresk, Pennsylvan] do 239
1908 Hzrch 28 Hanna NHo., 1 Henna, Wyoming do 59
1908 Hovember 28 Rechel and Agnes Marianna, Pennsylvania do 154
1908 December 29 Lick Branch Switchback, West Virgini do 50
1909 Janusry 12 Lick Branch Switchback, West Virg do 67
1909 November 13 St . Paul No.2 Cherry, Illinois Mine Fire 259
1910 January 31 Primsro Primero, Colorsado Explosion 75
1910 May 5 Palos No.3 Palos, Alabams do 83
1910 Oectober 8 Starkville Starkville, Colorado do 56
1910 November & Victor American No.3 Delagua, Colorado Mine Fire and Explosion 79
1911 April 7 Price-Pancoast Throop, Pennsylvania Mine Fire 72
1911 Aprll 8 Bamner Littleton, Alabama Explosion 128
1911 Dsgember 9 Cross Mountain Brigeville, Tennessee do 8/
1912 March 20 Sen Bols No.2 MaCurtain, Oklahoma do 73




DATE NAME OF MINE LOCATION OF MINE NATURE OF ACCIDENT ETLLED
1912 March 26 Jed Jed, West Virginia Explosion 81
1913 April 23 Cincinnati Finleyville, Pennsylvanih do 96
1913 October 22 Stag Canon No.2 Dawson, New Mexlco do 263
1914 April 28 Eccles Nos. 5 and 6 ccles, West Virginia do 181
1914 October 27 North or No. 1 Royalton, 1llinols do 52
1915 March 2 Layland No.3 Leyland, West Virginia do 112
1917 April 27 Hastings Hastings, Colorado do . 121
1917 August 4 West Kentucky No.7 Clay, Eentucky do 62
1919 June 5 Baltimore Tunnel No.2 Wilkes-Barre, Pa. Powder Explosion 92
1922 November 6 Reilly No.l Spangler, Pennsylvania Explosion 77
1922 Novembsr 22 Dolomite No.3 Dolomite, Alabama do 90
1923 February 8 Stag Canon No.l Dawson, New Mexico do ' 120
1923 August 14 Frontier No.l FKemmerer, Wyoming do 99
1924 March 8 No.2 Castle Gate, Utah do 171
1924 April 28 Benwood Benwood, West Virginia do 119
1925 February 20 City Sullivan, Indiana do 52
1925 May 27 Farmville Coal Glen, North Carolimm do 53
1925 December 10 Overton No.2 Acmar, Alabama do 52
1926 January 13 No.21 wilburton, Oklahoma do 91
1927 April 30 Federal No.3 Everettville, West Virginia do 97
1928 May 19 Mather No.l Mather, Penngylvania do 195
1929 December 17 01d Town Mcilester, Oklahoma do 61
1930 November 5 No.6 Mil1field, Ohio do 9
1932 December 23 Shefar Moweaqua, Illinois do 54
1940 January 10 Bartley WMlne,Pine Cresk )
Pocahontas Co.,McDowell [County, West Virginia do g9l
1940 March 16 Willow Grove Mine Neffs, Ohio do 72
1940 July 15 Sonman Mine Cambria County, Pa. do 63
ii



TAMPING HOLE PREPARATORY TO SHOOTING

Note the incombustible clay dummies
and wooden tamping bar.
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WELL TIMBERED PLACE
Note proper clearance maintained on esach side of track
and safety oosts et face.

Note timbering of steel I beams
and legging at junction on main haulage roed.
Note concrete retaining walls for pillar
to prevent rashing of coal.
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CAREFUL HEXAMINATION OF ROOY NECESSARY
Note mine foreman carries flame safety lamp,
sounding rod, and wears electric cap lamp.
Note also block ased for blocking mine cars at the face.



SOUNDING ROCF
Necessary at fregaent'and regalar intervals
with mechanicel loading units.

PROPER TIMBERING AT FACE DURING COUTTING OT=ZELTICKS
Note water spray on cuttecbar used to allay the dust.
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Pages 23-28
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Page 68
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Published by United States Department of Commerce, Bursau of
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Pages 94-100
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By—W. W. Adams, L. E. Geyer and M. G. Parry

Published by United States Department of Commerce, Bureau of
Mines in 1939,

Pages 117
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Puhlished December, 1940 by the United States Bureau of Mines
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Accident analysis, 42

Accident ccuses, study of, 50

Accident prevention course, 50, 51

Advanced mire rescue, 48, 49

Adr, amounts necessary, 20,
conduction of, 20

tirdox, 18

Approaching abendoned works, 37

Artificiel respiration, 44

Authority to enter mines, 61

Blasting, decisions on, 39
explosives for, 18, 23
Bonuses for records established, 52
Booster or blower fans, 23
Breskthroughs, 21
tt entries, 14

Cages, 11

Cardox, 18

Circuid breakers, 33

Cogl dust, 40

Cotl mine disasters, investigation of
Ingland, 3
United States, 5

Control of bleeding, 44

Cooperative instructing, 45

Cross—cuts, freguency of, 21

Danger of on-shift shooting, 19
Decisions, mine safety bosrd, 38
Decisidon I-Lighting, 38
n II-Blesting, 39
" IV-Auxiliary fans or blowers, 39
n V-Rock dusting, 39
n VI-Ventilation and stoppings, 40
v VII-Ventilation
" IX-Ventilation
n XV-Coal dust explosive hazerds, 40
n XX-Ventilation
m XXX-Ventiletion
Departments of Mining, Illinois, procedure of, 53
Dust, explosions of, 26

Fducation, 42

Flectrical installations,
underground, 31
surface, 8

Electricity, 30
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Enforcement of safety luws end rules, 53
Ingineering, 7

Eguipment, mine rescue, rscovery operations, 45, 30
Tiawiration of mines, OC

Eeperimentel mines, 6

Explosives, 17,23,18

Fells of roof, 42
Fans, 12
Fen house, 12
Fire extinguishers, 35
Fire protection, 35
First aid, 43
Contests, 45
deuonstrations of, 52
fundamentals of, 43
Fleme safaty lemp, introduction of, 3
Flocds, hezards from, 37
Floor, 15

Goggles, safety, 36

Haend loading, 34

Houlage, munual, mechanicel, 27
Houvlege, accidents from, 42
Hazards, introeduction of, 4
Boisting engineers, 57
Hoisting equipment, 1O

Hoists, rope, 28

Hydraulic preparation, 19

' Loading, hand, mechanical, 34
Long faces, 14
Long wall mining, 14

Machinery, guards, 9
menipulation of, 9
Man trips, 29
Masks, all service cannister, 46
Mine doors, 23
Mine examiner, 56
Mine gases, 2, 49
Mine inspections, 24, 60
scope of, 61
Mine inspectors, 54
Mine manager, qualifications, 55
" " , 2nd class, 56
Mine rescue, 46
advanced, 48



iine rescue stations, 48
Mining equinment, permissible, 25
Mining, methods gnd conditions underground, 14

Penels, 14

Political influence of state mining positions, 59
Portable Orset machine, 49

Preparation plent, 8
Protective clothing, 36
Pumps, 33

Guelificatiois for state mining positions, 54

Railroad cars, 9, 10
Refuse Dispossl, 10

Rock dusting, 26

Roof, 15

Roon and pillsr mining, 14

Safety bulletin boards, 51
Saefety contests, 52

afzty hats, 36

Safety meetings, 52

Safety posters, 51

Safety shoes, 36

Sefety training, outline of, 43
Seals, construction of, 22
Self-contained breathing epperatus, 46
Shaft, protection of, 12
Stairways, 9

Sounding, methods of, 16
State mining board, 54
Stoppings, construction of, 21
Surface plent, 8

Telephones, 32
Timbering, methods of, 15, 16
Transformer stations, 32

United States Bureau of Mines, establishment of, 5
' moving pictures, 51 :

Ventilation of mine, 2, 20
0ld works, 22
map of, 23

Wash houses, 13
Water system, 35
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